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The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
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Foreword

This Technical Specification (TS) has been produced by ETSI 3rd Generation Partnership Project (3GPP).

The present document may refer to technical specifications or reports using their 3GPP identities, UMTS identities or
GSM identities. These should be interpreted as being references to the corresponding ETSI deliverables.

The cross reference between GSM, UMTS, 3GPP and ETS! identities can be found under
http://webapp.etsi.org/key/queryform.asp.

Modal verbs terminology

In the present document “shall”, "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" are to be interpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms for the expression of
provisions).

"must" and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.

ETSI


https://ipr.etsi.org/
http://webapp.etsi.org/key/queryform.asp
https://portal.etsi.org/Services/editHelp!/Howtostart/ETSIDraftingRules.aspx

3GPP TS 36.116 version 15.0.0 Release 15 3 ETSI TS 136 116 V15.0.0 (2018-11)

Contents

Intellectual Property RIGNES.... ..ot e e b e 2
01 Yo (o ST 2
AV TeTo = L= g oS = 011 070] oo | OSSPSR 2
1= 11 o TSRS 6
1 o0 o< TSP PP PP PRSI 7
2 REFEIBINCES .....ccee ettt s bt bt s e et e e e e et et e st e be e bt sE e et e b e e et e neenenbenbeneens 7
3 Definitions, symbols and abbreviations.............cceieeieiicecce e e e 7
31 D= T 0T (0] USRS 7
3.2 SYIMDOIS. ..ottt ettt b et b e et b e e e s e e bt sE et b e 4R e s e ek e AR e R e R e eR e e b e eR e e bt nh et eb e e e e b e e rere s 8
33 Y o] 1= V7= 0] PSSR 8
4 LT 0T - ST 9
4.1 Relationship between minimum requirements and test reqQUIrEMENES ..........ceeveereereeeieeceeeee e 9
4.2 L Y = 1SS 9
4.3 REJIONEI FEOUITEIMENTS. ... .cctieteeieeieeeesee st e st e ste e e st e e e e s seeste e teesteentesseesseesseesseeaseenseensesseesseenseenseansennaensannsensenn 9
5 Operating bands and channel arrangemMENT.............ooe i 10
51 LT 0T PSSR 10
52 OPEIELING DANOS.......etieeteite ettt bbbt h e bt h e b e se bt b s e e bt b e bt e b e e st b e ne e st eb e s e et ebe e 10
53 Channel DaNAWIOEN. ...ttt e ae e e et e tesreere e e eneeneenes 10
54 ChannEl @ITANGEIMIENL.......ccueeiieie e see st seese e e e e st ese e s e e te e teesteeseesseesseesseesseenseaneeaseesseeseanseensennsesnsessensnnns 10
6 TraNSMITEEr CNEAIACIENISHICS ... .eeveeeiiecie ettt sttt ettt b et e s 10
6.1 GBNENEL ...ttt bbb b bR R e R Re R e R £ SR e e R £ e R e R e AR e AR eb e Rt R e e e e b e Rt eRe bt e Rt enee e ennas 10
6.2 (O 1111011 | o0 1Y TSP 11
6.2.1 M AXT MU OULPUL POWES ...ttt sttt sttt et sa ettt b e b et bt b et e bt b e e bt s b e e e bt b e e e b e ne et nbenb et b e s 11
6.2.1.1 MINTMUM FEQUITEMENT ...ttt ettt ettt et eb e et eb e s e e e b e s e e e ebeneebesae e ebesbennenen 11
6.2.2 Configured transmitted Power for backhaul TNk ..o 11
6.221 MINTMUM FEQUITEMENT ...ttt ettt b e et b e et s b e e b s b e e ebeneebesbe e ebesbennenea 12
6.3 OULPUL POWES DY NAIMICS........eevereeueete sttt sttt sseseebesee e sbese et ebesee st ebesseseebese e st e besee st ebesbeneebeseeneebesee st abesbe e nbenbeneens 12
6.3.1 M NEMUIM QUEPUL POWEY ...ttt sttt sttt sttt b et b et b e e it b e st b e s e st b e et eb e e et e ne et eb e s b et eb e s 12
6.3.1.1 MiNIMUM FEQUITEIMENT ......eeeeeeieeiee sttt et e e e e e e e s e saeesaeesreeseenteenseensesseesseensesneesneesseessnns 12
6.3.2 ON/OFF time mask and transmitter OFF POWET .........cccvioveieerierieeeeeieseeseee e see e sreesaesee e e sreenseeneeens 12
6.3.3 POWEE CONEIOL ...ttt bt s e bbbt e et e s et bt sheeb e s heese e e e s e besbeebeeneenneneen 13
6.4 I 0 L o T = o USSR 13
6.4.1 S 0[S 010V (o] PRSPPSO 13
6.4.1.1 MINTMUM FEQUITEMENT ...ttt ettt sttt st b e et et s b e e b e sb e e ek ene et e sbe e ebesbennenen 13
6.4.2 e PSRRI 13
6.4.3 TIME ATGNMENT BITON ...ttt b bbbt b bt e bt b e e bt s b e e st b e e e e e bt b e e eb b e e ens 13
6.4.4 DL RS POWES ...ttt sttt sttt h et e e se e r e bt b et e e e s e e e Rt e Rt eb e b e st e se e e e r e n e ereere e e e nenrean 13
6.5 UNWANTEH EIMISSIONS.......eeitiieieiiertite st stesie et e see e seestesaeeseeseeeeeeseestesseeaeeseeneensessenseseeeteeneensenseasessesaeeseeneanseseens 13
6.5.1 TranSMItter SPUIMOUS EIMISSIONS.......couieeuertieetertitesesteseseste et se st sbe st sb bt sbe b e st sb e b et be s e st sbe e e st sbenneneens 14
6.5.2 Adjacent Channel Leakage power Ratio (ACLR) .....coiioiieie ettt 14
6.5.3 Operating band UNWanted EMISSIONS .........cccueicieiieieeie e e e e e s e sreesteeee e e sseesre e teetessaeseesseesesneesnes 14
6.5.3.1 MiNEMUM FEQUITEIMENES......eeitieieesieesieesiesee e st e st e te e te e teeseessaesteesteesteeseeseeaseesseesseenseenseassesssessenssenssns 14
6.6 TransMitter INEErMOTUIBLION ........couiiui ittt e bbbt e e st e e b e s b e b e sbeeae e e e e 15
7 RECEIVEN CharBCEEITSHICS. ... eveviieieeeee et sttt et b b e et nennenre et s 16
7.1 LT 0T PSSR 16
7.2 REFErenCe SENSILIVITY EVEL ..ottt b e ens 16
721 Backhaul [ink reference SENSIIVITY ..o e 16
7211 MINTMUM FEQUITEMENT ...ttt sttt b et eb e et eb e s b e e b se e e b eseebesbe e ebesbennenens 16
7.2.2 ACCESS [INK FEFErENCE SENSITIVITY ...ecuveieiesieesieesieeie ettt et e e e et e st essaesreesaeenseenneeneeenaenseenseensens 16
7221 MiNEMUM FEQUITEIMENT ......eeeeeesee ettt et e e e e te s e saeesaeesaeesseenseenseensesseesseansesneenseesseessnns 16
7.3 )Y 7= 0 T o == P 17
731 Backhaul link maximum iNPUL TEVEL ..........ccueeiee e st 17

ETSI



3GPP TS 36.116 version 15.0.0 Release 15 4 ETSI TS 136 116 V15.0.0 (2018-11)

7.3.2 Access link Recaiver DYNamMIC RANJE.........uoiiiieiie ettt ete e see s s e steeste s ae e e sneesseeseetesnaessaesseesnens 17
74 IN-ChaNNE]l SEIECTIVITY ..ot et e e s e e s re e teenteeneeeseesseesseesteeteensenneennns 17
74.1 ACCESS [INK IN-ChaNNEl SEIECHIVITY ... .eiieieieiie et eeneennaesneas 17
75 Adjacent Channel SEIECHIVITY (ACS) ...cuiiiiiieciesiereeste e see st steeste e te e e st e s e e teetessaesaeesaeeseenseeseeeneesseesses 17
751 Backhaul link Adjacent Channel SEIECHIVILY .......cccieiirieie et 17
7511 MiNEMUM FEQUITEIMENT ......eeeeeeieesiee sttt et et e e e e e e te st esaeesaeesaeesseenseenseensesnaesseensesneesseessnessnns 17
752 Access link Adjacent Channel SEIECHIVITY .......coreiririeiiieree e 18
7.6 BlOCKING CharaCtEriSHICS ......eivieeiiieece e e ettt bbb ens 18
76.1 Backhaul 1ink blocKing CharaCleriStiCS ..o 18
7611 MINTMUM FEQUITEMENT ...ttt sttt et b e et s b e e b e s b e e et eneebesbe e ebesbennenen 18
7.6.2 Access [Nk blocKiNg CharaCteriStiCS .......ciuirueiriieiriee e 19
7.6.3 Blocking requirements fOr CO-1OCALION ..........ccuieiieiiciecie st te e e e enes 19
1.7 RECEIVEr SPUINOUS EIMIISSIONS......eiueiieeeieeesteeteeteestesseesseesseesseesseassesessseesseaseesseassessessssessesssesssesssssssssessseansennsenns 20
7.8 RECAIVEN INTEIMOTUIALTON ...tttk e bt e s e e et e e e e e b sheeb e s aeene e e e e e 20
781 Backhaul link receiver interMOTUIBLION...........coueiiiieie it s 20
7811 MiNEMUM FEQUITEIMENT ......eeeeeesiee ettt et e e e e e e te st e saeesaeesaeeseenteenseensessaesseensesneensenssnessnns 20
782 Access link receiver INTErMOAUIBLION. ..........oiirieeieee et se b st 20
8 ACCESS PerfOrmanCe FEQUITEMENT ..........cruiiiriereeeeiee ettt sttt ss e et es bbb s e s e s e e e e senae s nnennenes 21
8.1 LT 0T OSSR 21
8.2 Performance requiremMentS fOr PUSCH ..ot 21
821 Reguirements in multipath fading propagation CONAitioNS...........c.corireiiiencienene e 21
8.2.2 Requirements for UL timing adjUSIMENL ...........ccviuriieniesie ettt 21
8.2.3 Requirements for HARQ-ACK multiplexed on PUSCH .........cooivii et 21
8.3 Performance requirementS for PUCCH ...........cccooiioii ettt snae s 21
831 D D (o A O (o= {0 7= 0o TS 21
8.3.2 ACK missed detection requirements for single user PUCCH format 1a..........ccccovevvecveeinnieseeneesescee e, 21
8.33 CQI missed detection requirements for PUCCH fOrmat 2..........c.ccoviriiiincinencese e 21
8.34 ACK missed detection requirements for multi user PUCCH format 1a........cccceoeeveieveneneseneeeee e 21
8.4 Performance requirementS fOr PRACH ..ot 22
84.1 PRACH False alarm probability ..........ooceiiiee e 22
842 PRACH deteCtion FEQUITEIMENES. ......c.oitiieierterieee ettt sttt sttt st b et b e et b e be bt b e bt et sbe e et st nene s 22
9 Backhaul PerformanCe reqUITEMENT ...........oiiii et 22
9.1 (€T 0T PO U O PR USROURP 22
9.2 Demodulation of PDSCH (Cell-Specific Reference Symbols) ... 22
9.3 Demodulation of PDSCH (User-Specific Reference Symbols)........cccocveveevi e 22
94 Demodulation of PDCCH/PCFICH ...ttt see st s sne e e eneees 22
9.5 DemodUulation Of PHICH ..ottt st ae et et e e see e e steseesbesneenee e eneees 22
9.6 Demodulation Of PBCH ..ottt st a e et e e see e e teseesbeeneene e e eneees 22
9.7 Sustained downlink data rate provided by [OWEr [aYEr'S ... e 22
9.8 Demodulation Of R-PDCCH..........ooiieeese ettt s ae et e e e e seesbeeeseeebesneeneeneeneees 23
981 R-PDCCH format Without CroSS-iNtErTEaVING.........ceiiieriririeiee e 23
98.11 3 TSP 23
9.8.1.2 15 RSP S 24
Annex A: Propagation modelsfor relay demodulation requirements..........ccocveveveneneneseeseeeenes 26
A.1 Propagation modelSfor BACKNAUI TINK..........ccceiiiiiiiiesre e 26
A.l1l [T T (01 =TSR 26
Al1l1l LOS between eNB @nd FElY ........coiiue et sttt e s e te e be e teeteennennneenes 26
A.112 NLOS between ENB @Nd FElAY ........ccco ittt st st s st sae et 26
A.1l2 DOPPIEN FIEOUEICY ....veeieeeteitieetest ettt ekttt s b e bt btk h e e s bt s bt e et s e bt bt s e e bt e e nb e e e nns 27
A.1l3 MIMO COITElaiON MEIITCES. .....ecueeeeieieesiese ettt e ettt eae e e e e e eeseestesaeebesseeseeneeseeseesessessesaesseeneansessens 27
A.2  Multipath propagation fading conditions for aCCeSS IINK .........cccviieieriieeee e 27
Annex B: Reference Measurement Channel............oov oo 29
B.1 Reference measurement channelsfor R-PDCCH performance requirements...........coooeevereneeneeieeeenens 29
B.1.1 R-PDCCH format WithOUt CroSS-INTEITEAVING ......ccveiieeiieeieeiie e see sttt este e e s e s e e e tesee e e sreeseeeseereens 29
B.1.1.1 I3 LSS 29
B.1.1.2 115 ] TSRS 29

ETSI



3GPP TS 36.116 version 15.0.0 Release 15 5 ETSI TS 136 116 V15.0.0 (2018-11)

B.2 OCNG patternsfor R-PDCCH performance reqUiremMENtS..........ccveveiereerieseeseseeieesteeeesseseeseesreenens 29
B.2.1 [ I I PP 30
B.21.1 OCNG FDD pattern 1for R-PDCCH .........ccciiie et ste e steete e ae e srae e nteeaesneesnes 30
B.2.2 5 PR 30
B.221 OCNG TDD pattern 1fOr R-PDCCH ........cccciiiieiriiieiesieeeie ettt eb e st 30
Annex C: LO{Eo T o =N o E (0] Y 32
[ 1S 0] Y PSSR 33

ETSI



3GPP TS 36.116 version 15.0.0 Release 15 6 ETSI TS 136 116 V15.0.0 (2018-11)

Foreword
This Technical Specification has been produced by the 3 Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where;
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

Y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document establishes the minimum RF characteristics and minimum performance requirements of E-UTRA
Relay.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

- References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

- For aspecific reference, subsequent revisions do not apply.

- For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

[1] 3GPP TR 21.905: “Vocabulary for 3GPP Specifications’.

2] 3GPP TS 36.101: “User Equipment (UE) radio transmission and reception”

[3] 3GPP TS 36.104: “Base Station (BS) radio transmission and reception”

[4] ITU-R Recommendation SM.329-10, “Unwanted emissions in the spurious domain”.

[5] ITU-R Recommendation M.1545: “Measurement uncertainty asit appliesto test limits for the

terrestrial component of International Mobile Telecommunications-2000”.

3 Definitions, symbols and abbreviations
3.1 Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [x] and the following apply. A
term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [x].

Accesslink: Link for communication between Relay and UE.
Backhaul link: Link for communication between Relay and BS.
Carrier: The modulated waveform conveying the E-UTRA or UTRA physical channels

Channel bandwidth: The RF bandwidth supporting asingle E-UTRA RF carrier with the transmission bandwidth
configured in the uplink or downlink of a cell. The channel bandwidth is measured in MHz and is used as a reference
for transmitter and receiver RF requirements.

Channel edge: The lowest and highest frequency of the E-UTRA carrier, separated by the channel bandwidth.
In-band relay: A Relay where the accesslink and backhaul link operatesin the same operating band.
M easur ement bandwidth: The bandwidth in which an emission level is specified.

Occupied bandwidth: The width of afrequency band such that, below the lower and above the upper frequency limits,
the mean powers emitted are each equal to a specified percentage /2 of the total mean power of a given emission.

RRC filtered mean power: The mean power of a UTRA carrier as measured through aroot raised cosine filter with
roll-off factor o and a bandwidth equal to the chip rate of the radio access mode.

NOTE 1: The RRC filtered mean power of a perfectly modulated UTRA signal is 0.246 dB lower than the mean
power of the same signal.

ETSI
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Transmission bandwidth: Bandwidth of an instantaneous transmission from a UE or BS, measured in Resource Block
units.

Transmission bandwidth configuration: The highest transmission bandwidth allowed for uplink or downlink in a
given channel bandwidth, measured in Resource Block units.

3.2 Symbols

Void

3.3 Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [x] and the following apply. An

abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in
TR 21.905[x].

ACLR Adjacent Channel Leakage Ratio

ACK Acknowledgement (in HARQ protocols)
ACS Adjacent Channel Selectivity

AWGN Additive White Gaussian Noise

BS Base Station

CP Cyclic prefix

CRC Cyclic Redundancy Check

Cw Continuous Wave

DC Direct Current

DFT Discrete Fourier Transformation

DTX Discontinuous Transmission

DwWPTS Downlink part of the special subframe (for TDD operation)
EARFCN E-UTRA Absolute Radio Frequency Channel Number
EPA Extended Pedestrian A model

ETU Extended Typical Urban model
E-UTRA Evolved UTRA

EVA Extended Vehicular A model

EVM Error Vector Magnitude

FDD Frequency Division Duplex

FFT Fast Fourier Transformation

FRC Fixed Reference Channel

GP Guard Period (for TDD operation)
HARQ Hybrid Automatic Repeat Request
HD-FDD Half- Duplex FDD

ICS In-Channel Selectivity

ITU-R Radiocommunication Sector of the ITU
LA Local Area

MCS Modulation and Coding Scheme
OFDM Orthogonal Frequency Division Multiplex
0o0oB Out-of-band

PA Power Amplifier

PBCH Physical Broadcast Channel

PDCCH Physical Downlink Control Channel
PDSCH Physical Downlink Shared Channel
PUSCH Physical Uplink Shared Channel
PUCCH Physical Uplink Control Channel
PRACH Physical Random Access Channel

PSS Primary Synchronization Signal

QAM Quadrature Amplitude Modulation
QPSK Quadrature Phase-Shift Keying

RAT Radio Access Technology

RB Resource Block

RE Resource Element

REFSENS Reference Sensitivity power level

RF Radio Frequency

RMS Root Mean Square (val ue)
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R-PDCCH Relay Physical Downlink Control Channel
RS Reference Symbol
RX Receiver
RRC Root Raised Cosine
SNR Signal-to-Noise Ratio
SSS Secondary Synchronization Signal
TA Timing Advance
TDD Time Division Duplex
TX Transmitter
UE User Equipment
UMTS Universal Mobile Telecommunications System
UTRA UMTS Terrestrial Radio Access
UTRAN UMTS Terrestrial Radio Access Network
WA Wide Area
4 General
4.1 Relationship between minimum requirements and test

requirements

The Minimum Requirements given in this specification make no allowance for measurement uncertainty. The test
specification defines Test Tolerances. These Test Tolerances are individually calculated for each test. The Test
Tolerances are used to relax the Minimum Requirements in this specification to create Test Requirements.

The measurement results returned by the Test System are compared — without any modification — against the Test
Reguirements as defined by the shared risk principle.

The Shared Risk principleisdefined in ITU-R M.1545 [5].

4.2 Relay classes

The Relay classes are defined based on the RF scenarios expected for the Relay access deployment, defined in terms of
the Minimum Coupling Loss (MCL) between Relay and UE. The following definitions are used:

- High-CL Relay are characterised by requirements derived from outdoor Relay scenarios with a Relay to UE
minimum coupling loss equals to 59 dB.

- Low-CL Relay are characterised by requirements derived from indoor Relay scenarios with a Relay to UE
minimum coupling loss equals to 45 dB.

4.3 Regional requirements

Some requirements in the present document may only apply in certain regions either as optional requirements or set by
local and regional regulation as mandatory requirements. It isnormally not stated in the 3GPP specifications under what
exact circumstances that the requirements apply, since thisis defined by local or regional regulation.

Table 4.3-1 lists all requirements that may be applied differently in different regions.
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Table 4.3-1: List of regional requirements

Clause number Requirement Comments
5.2 Operating bands Some bands may be applied regionally.
5.3 Channel bandwidth Some channel bandwidths may be applied regionally.
5.4 Channel arrangement The requirement is applied according to what operating
bands in clause 5.5 that are supported by the BS.
6.5.1 Transmitter spurious Some of the requirements references in this may be applied
emissions regionally. This is further detailed in TS 36.104 [3] subclause
4.3.
7.6.3 Blocking requirements for Some of the requirements references in this may be applied
co-location regionally. This is further detailed in TS 36.104 [3] subclause
4.3.
5 Operating bands and channel arrangement
5.1 General

The channel arrangements presented in this clause are based on the operating bands and channel bandwidths defined in
the present release of specifications.

NOTE: Other operating bands and channel bandwidths may be considered in future rel eases.

5.2 Operating bands

E-UTRA isdesigned to operate in the operating bands defined in Table 5.5-1 of TS 36.104 [3].

5.3 Channel bandwidth

Requirementsin present document are specified for the channel bandwidthslisted in Table 5.6-1 of TS 36.104 [3].
For the access link the manufacturer shall declare the channel bandwidths supported by the Relay.

The the backhaul link the Relay shall support the channel bandwidths denoted by “Yes’ in Table 5.6.1-1 of TS 36.101
[2] for the supported operating band. Note 1 in Table 5.6.1-1 does not apply.

5.4 Channel arrangement

The channel spacing is specified in subclause 5.7.1 of TS 36.104 [3].

The channel raster is specified in subclause 5.7.2 of TS 36.104 [3].

Carrier frequency and EARFCN is specified in subclause 5.7.3 of TS 36.104 [3].

6 Transmitter characteristics

6.1 General

Unless otherwise stated, the requirementsin clause 6 are expressed for a single transmitter antenna connector. In case of
multi-carrier transmission with one or multiple transmitter antenna connectors, transmit diversity or MIMO
transmission, the requirements apply for each transmitter antenna connector.

Unless otherwise stated the requirementsin clause 6 shall apply for both the access link and backhaul link at al times,
i.e. during the Transmitter ON period, the Transmitter OFF period and the Transmitter transient period.
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6.2 Output power

The rated output power isthe mean power level that the manufacturer has declared to be available at the antenna
connector during the transmitter ON period. Two power classes are defined for relay access link and single power class
is defined for relay backhaul link, where the rated output power shall be as specified in Table 6.2-2 and Table 6.2-3.

Table 6.2-1: Void

Table 6.2-2: Relay access link rated output power

Access link Power class Rated output power [dBm]

< +24 (for one transmit antenna port)

< +21 (for two transmit antenna ports)
< +18 (for four transmit antenna ports)
< +15 (for eight transmit antenna ports)

Power class 1

< +30 (for one transmit antenna port)

< +27 (for two transmit antenna ports)
< +24 (for four transmit antenna ports)
< +21 (for eight transmit antenna ports)

Power class 2

Table 6.2-3: Relay backhaul link rated output power

Backhaul link Power Rated output power [dBm]
class

< +24 (for one transmit antenna port)
Power class 1 < +21 (for two transmit antenna ports)
< +18 (for four transmit antenna ports)

NOTE: For coexistence with a victim base station a minimum MCL should be met in all scenarios. Thisis
particularly relevant for use cases where relays are placed wall mounted or in rooftops. The value for this
MCL isFFS.

6.2.1 Maximum output power

The maximum output power, of the Relay is the mean power level measured at the antenna connector during the
transmitter ON period in a specified reference condition. The period of measurement shall be at least one sub frame
(1ms)

6.2.1.1 Minimum requirement

In normal conditions, the maximum output power shall remain within +2 dB and -2 dB of the rated output power
declared by the manufacturer.

In extreme conditions, the maximum output power shall remain within +2.5 dB and -2.5 dB of the rated output power
declared by the manufacturer.

In certain regions, the minimum requirement for normal conditions may apply aso for some conditions outside the
range of conditions defined as normal.

6.2.2 Configured transmitted Power for backhaul link

The Relay backhaul link is allowed to set its configured maximum output power Pcwax. The configured maximum
output power Pcwax is set within the following bounds:

- Pcmax = MIN { PEMAX, PRAT}
- Pewax isthevalue given to |E P-Max, defined in TS36.331

- PRAT isthe Relay rated output power specified in table 6.2.1-1 without taking into account the tolerance
specified in the table 6.2.2.1-1
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6.2.2.1 Minimum requirement
The measured configured maximum output power Pumax shall be within the following bounds:
Pcvax — T(Pemax) < Pumax < Powax + T(Pcomax)

Where T(Pcmax) is defined by the tolerance table below and applies to Pcmax_ 1 and Pevax_n Separately. If the Pemax is
specialy informed/declared that it would be settled as fixed level, the tolerance T(Pcmax) should be aligned with the
corresponding requirement for rated output power for Relay backhaul link and the test could focus on the specific range.

If the informed/declared Pemax is equal to PRAT, Pcuwax could be tested together with PRAT.

Table 6.2.2.1-1: Pcuax tolerance

Pcmax [dBm] Tolerance T(Pcmax) [dB]
PRAT-3 = Pcmax SPRAT 2.0
PRAT-4 < Pcmax < PRAT-3 2.5
PRAT-5 = Pcvax < PRAT-4 3.0
PRAT-6 = Pcvax < PRAT-5 3.5
PRAT-13 = Pcuwax < PRAT-6 4.0
-50 < Pcmax < PRAT-13 6.0
6.3 Output power dynamics

6.3.1 Minimum output power

The minimum controlled output power of the RN is defined as the broadband transmit power of the RN, i.e. the power
in the channel bandwidth for all transmit bandwidth configurations (resource blocks), when the power is set to a
minimum value. The minimum output power is defined as the mean power in one sub-frame (1ms).

6.3.1.1 Minimum requirement
For aRelay backhaul link with one antenna connector the minimum output power shall not exceed -50dBm.

For a Relay backhaul link with multiple transmit antenna connectors, the requirement is FFS

6.3.2 ON/OFF time mask and transmitter OFF power

For a backhaul link with one antenna connector the ON/OFF time mask is specified in subclause 6.3.4 of TS36.101 [2].
The requirements for PRACH specified in subclause 6.3.4 of TS36.101 [2] does not apply.

For a backhaul link with multiple antenna connectors the ON/OFF time mask is specified in subclause 6.3.4B of
TS36.101 [2]. The requirements for PRACH specified in subclause 6.3.4B of TS36.101 [2] does not apply.

For backhaul link the transmitter OFF power shall not exceed the values specified in Table 6.3.2-1.

Table 6.3.2-1: Transmitter OFF power

Channel bandwidth / Transmitter OFF power / measurement bandwidth
14MHz | 3.0MHz | 5 MHz | 10MHz [ 15MHz | 20MHz
Transmitter -66 dBm
OFF power
Measurement 1.08 MHz 2.7 MHz 4.5 MHz 9.0 MHz 13.5 MHz 18 MHz
bandwidth

For the access link the transient period requirements are specified in subclause 6.4.2 of TS36.104 [3]. The requirements
only apply for TDD Relay.

For the access link the transmitter off power regquirements are specified in subclause 6.4.1 of TS36.104 [3]. The
requirements only apply for TDD Relay.
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6.3.3 Power control

For the backhaul link the absolute power tolerance requirements are specified in subclause 6.3.5.1 of TS36.101[2]. The
requirements specified for PRACH in subclause 6.3.5.1 of TS36.104[3] does not apply. Note 2 in table 6.2.2-1 in
TS36.101[2] does not apply.

For the backhaul link the relative power tolerance requirements are specified in subclause 6.3.5.2 of TS36.101[2]. The
requirements specified for PRACH in subclause 6.3.5.1 of TS36.104[ 3] does not apply. Note 2 intable 6.2.2-1 in
TS36.101[2] does not apply.

For the backhaul link the aggregate power control tolerance requirements are specified in subclause 6.3.5.3 of
TS36.101[2].

For a backhaul link with multiple antenna connectors the UL-MIMO power control requirements are specified in
subclause 6.3.5B of TS36.101[2].

For the access link the RE Power control dynamic range requirements are specified in subclause 6.3.1 of TS36.104[3].

For the access link the total power dynamic range requirements are specified in subclause 6.3.2 of TS36.104[3].
6.4 Transmitted signal quality

6.4.1 Frequency error

Frequency error is the measure of the difference between the actual transmitting frequency of Relay and the assigned
frequency.

6.41.1 Minimum requirement

For the backhaul link the modulated carrier frequency of the Relay shall be accurate to within +0.1 PPM observed over
aperiod of onetime slot (0.5 ms) compared to the carrier frequency received from the Donor eNode B.

For the access link the modulated carrier frequency of Relay shall be accurate to within £0.1 PPM observed over a
period of one subframe(1ms).

6.4.2 EVM
For the backhaul link the EVM; requirements are specified in subclause 6.5.2.1 of TS36.101[2].

For the access link the EVM requirements are specified in subclause 6.5.2 of TS36.104(3].

6.4.3 Time alignment error
For the access link the time alignment error requirements are specified in subclause 6.5.3 of TS36.104 [3].

For the backhaul link the time alignment error requirement is specified in subclause 6.8.1 of TS36.101 [2].

6.4.4 DL RS power

For the access link the DL RS power requirement is specified in subclause 6.5.4 of TS 36.104 [3].

6.5 Unwanted emissions

Unwanted emissions consist of out-of-band emissions and spurious emissions [4]. Out of band emissions are unwanted
emissionsimmediately outside the channel bandwidth resulting from the modulation process and non-linearity in the
transmitter but excluding spurious emissions. Spurious emissions are emissions which are caused by unwanted
transmitter effects such as harmonics emission, parasitic emission, intermodul ation products and frequency conversion
products, but exclude out of band emissions.

The out-of-band emissions requirement for the BS transmitter is specified in terms of an Operating band unwanted
emissions requirement that defines limits for emissions in the downlink operating band plus the frequency ranges 10
MHz above and 10 MHz below the band. Emissions outside of this frequency range are limited by a spurious emissions
requirement.
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6.5.1

The spurious emission requirements are specified in subclause 6.6.4.1 of TS 36.104[3].

Transmitter spurious emissions

For aFDD Relay the requirements for protecting the own receiver are specified in subclause 6.6.4.2 of TS 36.104[3].

The requirements for protecting systems operating in other frequency bands are specified in subclause 6.6.4.3 of TS
36.104[3].

The requirements for protecting other co-located nodes are specified in table 6.6.4.4.1-2 of TS 36.104[3].
6.5.2

The ACLR requirements are specified in subclause 6.6.2.1 of TS 36.104[3].

6.5.3

Unless otherwi se stated, the Operating band unwanted emission limits are defined from 10 MHz below the lowest
frequency of the operating band up to 10 MHz above the highest frequency of the operating band.

Adjacent Channel Leakage power Ratio (ACLR)

Operating band unwanted emissions

The requirements shall apply whatever the type of transmitter considered (single carrier or multi-carrier) and for all
transmission modes foreseen by the manufacturer’ s specification.

The unwanted emission limits in the part of the operating band that fallsin the spurious domain are consistent with
ITU-R Recommendation SM.329 [4].

6.5.3.1 Minimum requirements
Emissions shall not exceed the maximum levels specified in the tables below, where:

- Af isthe separation between the channel edge frequency and the nominal -3dB point of the measuring filter
closest to the carrier frequency.

- f_offset isthe separation between the channel edge frequency and the centre of the measuring filter.
- f_offsetma isthe offset to the frequency 10 MHz outside the operating band.
- Afmx isequal to f_offsetmax minus half of the bandwidth of the measuring filter.

Table 6.5.3.1-1: Relay operating band unwanted emission limits for 1.4 MHz channel bandwidth

Parameter Value
Frequency offset of 0 MHz < Af < 1.4 MHz 1.4 MHz<Af<2.8 2.8 MHz < Af < Afmax
measurement filter -3dB MHz
point, Af
Frequency offset of 0.05 MHz < 1.45 MHz < 2.85MHz <
measurement filter centre f_offset f_offset f_offset
frequency, f_offset < 1.45 MHz < 2.85 MHz < f_offsetmax
Measurement bandwidth 100 kHz 100 kHz 100 kHz
(Note 1)
Minimum requirement 10/ f offsat -31 dBm -31.dBm
-21dBm-—| ———-0.05 |dB
Power class 1 1.4( MHz J
Minimum requirement -25 dBm -25 dBm
Power class 2 —151ng ﬂ—0.0S dB
14\ MHz
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Table 6.5.3.1-2: Relay operating band unwanted emission limits for 3 MHz channel bandwidth

Parameter

Value
Frequency offset of 0 MHz < Af < 3 MHz 3 MHz < Af < 6 MHz 6 MHz < Af < Afmax
measurement filter -3dB
point, Af
Frequency offset of 0.05 MHz < 3.05 MHz < 6.05 MHz <
measurement filter centre f_offset f_offset f_offset
frequency, f_offset < 3.05 MHz < 6.05 MHz < f_offsetmax
Measurement bandwidth 100 kHz 100 kHz 100 kHz
(Note 1)
Minimum requirement -35 dBm -35 dBm
Power c(lqass 1 —25dBm-— E (f_offset - 0.05de
3 MHz
Minimum requirement -29 dBm -29 dBm
Power c?ass 2 —-19dBm- % (fK/IT:fZSEt - 0.0deB

Table 6.5.3.1-3: Relay operating band unwanted emission limits for 5, 10, 15 and 20 MHz channel

bandwidth
Parameter Value
Frequency offset of 0 MHz < Af <5 MHz 5 MHz < Af < min(10 10 MHz < Af < Afmax
measurement filter -3dB MH2z, Afmax)
point, Af
Frequency offset of 0.05 MHz < 5.05 MHz < 10.05 MHz £
measurement filter centre f_offset f_offset f_offset
frequency, f_offset < 5.05 MHz < min(10.05 < f_offsetmax
MHz ,f_OffSGtmax)
Measurement bandwidth 100 kHz 100 kHz 100 kHz
(Note 1)
Minimum requirement -37 dBm -37 dBm (Note 2
Power class 1 —30dBm- 7(f—Offset - 0.05de ( )
5 Hz
Minimum requirement -31 dBm -31 dBm
Power c?ass 2 —24dBm- % (f_?:fzset — 0.0SJdB

NOTE 1. Asageneral rule for the requirementsin subclause 6.5.3, the resolution bandwidth of the measuring
equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy,
sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth.
When the resolution bandwidth is smaller than the measurement bandwidth, the result should be

integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the
measurement bandwidth.

NOTE 2:

6.6

The requirement is not applicable when Afma < 10 MHz.

Transmitter intermodulation

The transmitter requirements are specified in subclause 6.7 of TS 36.104[3].
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7 Receiver characteristics
7.1 General

7.2 Reference sensitivity level

7.2.1 Backhaul link reference sensitivity

The reference sensitivity power level REFSENS is the minimum mean power applied to both the backhaul antenna
ports at which the throughput shall meet or exceed the reguirements for the specified reference measurement channel.

7.2.1.1 Minimum requirement

The throughput shall be > 95% of the maximum throughput of the reference measurement channels as specified in
Annexes A.2.2, A.2.3 and A.3.2 of TS 36.101[2] (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-
signal asdescribed in Annex A.5.1.1/A.5.2.1 of TS 36.101[2]) with parameters specified in Table 7.1.1.1-1.

NOTE: Whether the transmitter should be turned on or not during testsis FFS.

Table 7.2.1.1-1: Backhaul antenna connector reference sensitivity

E-UTRA channel bandwidth Reference sensitivity power
[MHZ] level, PREFSENS [dBm]

14 -105.7

3 -102.7

5 -101

10 -98

15 -96.2

20 -95

7.2.2 Access link reference sensitivity

The reference sensitivity power level Preesens iS the minimum mean power received at the antenna connector at which a
throughput requirement shall be met for a specified reference measurement channel.

7.2.2.1 Minimum requirement

The throughput shall be > 95% of the maximum throughput of the reference measurement channel as specified in
Annex A of TS 36.104[3] with parameters specified in Table 7.2.2.1-1

Table 7.2.2.1-1: Access link antenna connector reference sensitivity

E-UTRA channel Reference Reference sensitivity power level,
bandwidth [MHZz] measurement PREFSENS [dBm]
channel of Relay power Relay Power
Annex A.1in TS class 1 class 2
36.104
14 FRC Al-1 -98.8 -98.8
3 FRC Al1-2 -95.0 -95.0
5 FRC A1-3 -93.5 -93.5
10 FRC Al1-3* -93.5 -93.5
15 FRC Al1-3* -93.5 -93.5
20 FRC Al1-3* -93.5 -93.5
Note*: Prersens is the power level of a single instance of the reference
measurement channel. This requirement shall be met for each
consecutive application of a single instance of FRC A1-3 mapped to
disjoint frequency ranges with a width of 25 resource blocks each
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7.3 Dynamic range

7.3.1 Backhaul link maximum input level

For the backhaul link the maximum input level requirements are specified in subclause 7.4 of TS 36.101[2]. For
reference channels defined in Annex A.3.2 only measurement channels for UE category 3-5 should be used.

7.3.2  Access link Receiver Dynamic Range

For the access link the receiver dynamic range requirements are specified in subclause 7.3 of TS 36.104[3]. Only
requirementsin table 7.3.1-2 for local area shall apply.

7.4 In-channel selectivity

7.4.1  Access link in-channel selectivity

For the access link the in-channel selectivity requirements are specified in subclause 7.4 of TS 36.104[3]. Only
requirementsin table 7.4.1-2 for local area shall apply.

7.5 Adjacent Channel Selectivity (ACS)

Adjacent Channel Selectivity (ACS) isameasure of areceiver’s ability to receive an E-UTRA signa at its assigned
channel frequency in the presence of an adjacent channel signal at a given frequency offset from the centre frequency of
the assigned channel. ACS istheratio of the receive filter attenuation on the assigned channel frequency to the receive
filter attenuation on the adjacent channel(s).

7.5.1 Backhaul link Adjacent Channel Selectivity

7.5.1.1 Minimum requirement

The wanted and the interfering signal coupled to the backhaul antennainput are specified in Tables 7.5.1.1-1 and
7.5.1.1-2.

The throughput shall be > 95% of the maximum throughput of the reference measurement channels as specified in
Annexes A.2.2, A.2.3 and A.3.2 of TS 36.101[2] (with one sided dynamic OCNG Peattern OP.1 FDD/TDD for the DL-
signal asdescribed in Annex A.5.1.1/A.5.2.1 of TS 36.101[2]).

Table 7.5.1.1-1: Adjacent Channel Selectivity for relay backhaul link (large wanted signal power)

E-UTRA channel Wanted signal Interfering signal Interfering signal Type of interfering
bandwidth [MHZz] mean power [dBm] | mean power [dBm] centre frequency signal
offset from the
channel edge of the
wanted signal
[MHZ]
14 Prersens + 40.5dB* -25 0.7025 1.4MHz E-UTRA
signal
3 Prersens + 35.5dB* -25 1.5075 3MHz E-UTRA signal
5 Prersens + 33.5dB* -25 2.5025 5MHz E-UTRA signal
10 Prersens + 33.5dB* -25 2.5075 5MHz E-UTRA signal
15 Prersens + 33.5dB* -25 2.5125 5MHz E-UTRA signal
20 Prersens + 33.5dB* -25 2.5025 5MHz E-UTRA signal

Note*: Prersens depends on the channel bandwidth as specified in Table 7.2.1.1-1.
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Table 7.5.1.1-2: Adjacent Channel Selectivity for relay backhaul link (low wanted signal power)

E-UTRA channel Wanted signal Interfering signal Interfering signal Type of interfering
bandwidth [MHZz] mean power [dBm] | mean power [dBm] centre frequency signal
offset from the
channel edge of the
wanted signal
[MHZz]
14 Prersens + 21 dB* -44.5 0.7025 1.4MHz E-UTRA
signal
3 Prersens + 16 dB* -44.5 1.5075 3MHz E-UTRA signal
5 Prersens + 14 dB* -44.5 2.5025 5MHz E-UTRA signal
10 Prersens + 14 dB* -44.5 2.5075 5MHz E-UTRA signal
15 Prersens + 14 dB* -44.5 2.5125 5MHz E-UTRA signal
20 Prersens + 14 dB* -44.5 2.5025 5MHz E-UTRA signal

Note*: Prersens depends on the channel bandwidth as specified in Table 7.2.1.1-1.

7.5.2  Access link Adjacent Channel Selectivity

For the access link the adjacent channel selectivity requirements are specified in subclause 7.5.1 of TS 36.104[3]. The
Loca AreaBS requirements shall apply to the access link.

7.6 Blocking characteristics

7.6.1 Backhaul link blocking characteristics

7.6.1.1 Minimum requirement

The wanted and the interfering signal coupled to the backhaul antennainput are specified in Tables 7.6.1.1-1 and
7.6.1.1-2.

The throughput shall be > 95% of the maximum throughput of the reference measurement channels as specified in
Annexes A.2.2, A.2.3 and A.3.2 of TS 36.101[2] (with one sided dynamic OCNG Peattern OP.1 FDD/TDD for the DL-
signal as described in Annex A.5.1.1/A.5.2.1 of TS 36.101[2]).
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Operating | Centre Frequency of Interfering Interferi Wanted Signal Interfering signal Type of
Band Signal [MHz] ng mean power centre frequency Interfering
Signal [dBm] minimum Signal
mean frequency offset
power from the
[dBm] channel edge of
the wanted
signal [MHZz]

1-7, 9-11, (FuL_ow -20)  to  (FuL_nigh +20) -15 Prersens +33.5dB* | See table 7.6.1.1- See table
13-14, 2 7.6.1.1-2
18,19, 21, 1 to (FuLlow-20) -15 Prersens +6dB* - CW carrier

23, 24, 33- | (FuL_high +20) to 12750
43
8 (FuL_low -20) to  (FuL_nigh +10) -15 Prersens +33.5dB* | See table 7.6.1.1- See table
2 7.6.1.1-2
1 to (FuLlow-20) -15 Prersens +6dB* - CW carrier
(FuL high +10) to 12750
12 (FuLow-20)  to  (FuL_nigh +13) -15 Prersens +33.5dB* | See table 7.6.1.1- See table
2 7.6.1.1-2
1 to (FuLow-20) -15 Prersens +6dB* - CW carrier
(FuL_nigh +13) to 12750
17 (FuL_ow-20) to  (FuL_nigh +18) -15 Prersens +33.5dB* | See table 7.6.1.1- See table
2 7.6.1.1-2
1 to (FuLlow-20) -15 Prersens +6dB* - CW carrier
(FuL_high +18) to 12750
20 (FuL_iow-11) to  (FuL_nigh +20) -15 Prersens +33.5dB* | See table 7.6.1.1- See table
2 7.6.1.1-2
1 to (FuLlow-11) -15 Prersens +6dB* - CW carrier
(FuL_high +20) to 12750
25 (FuL_ow-20)  to  (FuL_nigh +15) -15 Prersens +33.5dB* | See table 7.6.1.1- See table
2 7.6.1.1-2
1 to (FuLow-20) -15 Prersens +6dB* - CW carrier
(FuL_nigh +15) to 12750
Note*: Prersens depends on the channel bandwidth as specified in Table 7.2.1.1-1.

7.6.2

Table 7.6.1.1-2: Interfering signals for blocking performance requirement

E-UTRA Interfering signal Type of interfering signal
channel BW of centre frequency
the lowest minimum offset to
(highest) the lower (higher)
carrier edge [MHz]
received [MHz]
14 +2.1 1.4MHz E-UTRA signal
3 +4.5 3MHz E-UTRA signal
5 +7.5 5MHz E-UTRA signal
10 +7.5 5MHz E-UTRA signal
15 +7.5 5MHz E-UTRA signal
20 +7.5 5MHz E-UTRA signal

Access link blocking characteristics

For the access link the blocking requirements are specified in subclause 7.6.1 of TS 36.104 [3]. The Local AreaBS

requirements shall apply for the accesslink.

7.6.3

Blocking requirements for co-location

For the backhaul link the blocking requirements for co-location are specified in subclause 7.6.2 of TS 36.104{3]. The
Local Area BS requirements shall apply for the backhaul link.
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For the access link the blocking requirements for co-location are specified in subclause 7.6.2 of TS 36.104[3]. The
Loca AreaBS requirements shall apply for the access link for relay power class 1. For relay power class 2 the
interfering signal power in table 7.6.2.1-2 of TS 36.104[3] shall be changed to 0 dBm.

7.7 Receiver spurious emissions

For the backhaul link the spurious emission requirements are specified in subclause 7.9 of TS 36.101[2].

For the access link the spurious emission requirements are specified in subclause 7.7 of TS 36.104[3].
7.8 Receiver intermodulation

7.8.1 Backhaul link receiver intermodulation

Thereceiver IM isameasure of the capability of the receiver to receive a wanted signal on its assigned channel
frequency in the presence of two or more interfering signals which have a specific frequency relationship to the wanted
signal.

7.8.1.1 Minimum requirement
The wanted and the interfering signal's coupled to the backhaul antennainput are specified in tables 7.8.1.1-1

The throughput shall be > 95% of the maximum throughput of the reference measurement channels as specified in
Annexes A.2.2, A.2.3 and A.3.2 of TS 36.101[2] (with one sided dynamic OCNG Peattern OP.1 FDD/TDD for the DL-
signal asdescribed in Annex A.5.1.1/A.5.2.1 of TS 36.101[2])

Table 7.8.1.1-1: Wide band intermodulation for relay backhaul link

Rx Parameter Units Channel bandwidth
14MHz | 3MHz | 5MHz [ 10MHz | 15MHz | 20MHz

Power in dBm REFSENS + channel bandwidth specific value below

Transmission 12 8 6 6 6 6

Bandwidth

Configuration

Pinterferer 1 dBm -42

(CW)

Pinterferer 2 dBm -42

(Modulated)

BWinterferer 2 1.4 3 5

Finterferer 1 MHz -BW/2-2.1 -BW/2-2.1 -BW/2-75

(Offset) / / /

+BW/2 + +BW/2 + +BW/2 + 7.5
2.1 2.1

Finterferer 2 MHz 2*Finterferer 1

(Offset)

Note 1:  Reference measurement channel is specified in TS36.101[2] Annex A.3.2 with one sided dynamic OCNG
Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1.

Note 2:  The modulated interferer consists of the Reference measurement channel specified in TS36.101 Annex
A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1 with
set-up according to Annex C.3.1The interfering modulated signal is 5SMHz E-UTRA signal as described in
Annex D for channel bandwidth 25MHz

7.8.2 Access link receiver intermodulation

For the access link the receiver intermodul ation requirements are specified in subclause 7.8 of TS 36.104[3]. The Local
Area BS requirements shall apply for the access link.
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8 Access Performance requirement

8.1 General

Performance requirements for the acess link are specified for the fixed reference channels defined in Annex A and the
propagation conditionsin Annex B of TS 36.104 [3]. The requirements only apply to those FRCs that are supported by
the relay.

Unless stated otherwise, performance requirements apply for asingle carrier only.
The SNR used in this clause is specified based on asingle carrier and defined as:
SNR=S/N

Where:

S isthetota signal energy in the subframe on a single antenna port.

N isthe noise energy in a bandwidth corresponding to the transmission bandwidth over the duration of a subframe.
8.2 Performance requirements for PUSCH

8.2.1 Requirements in multipath fading propagation conditions

The PUSCH performance requirements in 21ultipath fading propagation conditions are the same as defined in TS
36.104 [3]. The requirements associated with ETU 70Hz or ETU 300Hz are optional.

8.2.2 Requirements for UL timing adjustment

The requirements for UL timing adjustment are the same as defined in TS 36.104 [3].

8.2.3 Requirements for HARQ-ACK multiplexed on PUSCH

The performance requirements for HARQ-ACK multiplexed on PUSCH are the same as defined in TS 36.104 [3]. The
requirements associated with ETU 70Hz are optional.

8.3 Performance requirements for PUCCH
8.3.1 DTX to ACK performance
The DTX to ACK performance requirements are the same as defined in TS 36.104 [3].

8.3.2  ACK missed detection requirements for single user PUCCH format
la

The ACK missed detection requirements for single user PUCCH format 1a are the same as defined in TS 36.104 [3].
The requirements associated with ETU 70Hz or ETU 300Hz are optional.

8.3.3 CQI missed detection requirements for PUCCH format 2

The CQI missed detection requirements for PUCCH format 2 are the same as defined in TS 36.104 [3]. The
requirements associated with ETU 70Hz are optional.

8.3.4  ACK missed detection requirements for multi user PUCCH format la

The ACK missed detection requirements for multi user PUCCH format 1a are optional and are the same as defined in
TS36.104[3].
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8.4 Performance requirements for PRACH
8.4.1 PRACH False alarm probability

The requirements for PRACH False alarm probability are the same as defined in TS 36.104 [3].

8.4.2 PRACH detection requirements

The PRACH detection requirements are the same as defined in TS 36.104 [3]. The reguirements associated with ETU
70Hz are optional.

9 Backhaul Performance requirement

9.1 General

The performance reguirements for the backhaul are based on relays that utilize a dual-antenna receiver.

For al test cases, the SNR is defined as:

_EOLED

NR= N+ N®

where the superscript indicates the receiver antenna connector. The above SNR definition assumes that the Res are not
precoded. The SNR definition does not account for any gain which can be associated to the precoding operation. The

relative power of physical channels transmitted is defined in TS 36.101[2] Table C.3.2-1. The symbols of ES and Ng
are defined in TS36.101 [2].

9.2 Demodulation of PDSCH (Cell-Specific Reference Symbols)

The requirements for demodul ation of PDSCH with Cell-Specific Reference Symbols are defined in TS 36.101[2]
subclause 8.2. The requirements associated with ETU 300Hz or high speed train propagation condition are optional.

9.3 Demodulation of PDSCH (User-Specific Reference
Symbols)

The reguirements for demodulation of PDSCH with User-Specific Reference Symbols are defined in TS 36.101[ 2]
subclause 8.3.

9.4 Demodulation of PDCCH/PCFICH

The requirements for demodulation of PDCCH/PCFICH are defined in TS 36.101[2] subclause 8.4.

9.5 Demodulation of PHICH

The requirements for demodulation of PHICH are defined in TS 36.101[ 2] subclause 8.5.

9.6 Demodulation of PBCH

The requirements for demodul ation of PBCH are defined in TS 36.101][ 2] subclause 8.6.

9.7 Sustained downlink data rate provided by lower layers

The requirements for sustained downlink data rate provided by lower layers are defined in TS 36.101[ 2] subclause 8.7.
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9.8 Demodulation of R-PDCCH

The requirements are valid for the propagation conditions given in Annex A and for the reference channels provided in
Annex B.

9.8.1 R-PDCCH format without cross-interleaving
9.8.1.1 FDD

For single-layer transmission on antenna port 7, the requirements are specified in Table 9.8.1.1-2, with parametersin
Table 9.8.1.1-1.

Table 9.8.1.1-1: Test Parameters for single-layer transmission on port 7 of R-PDCCH

Parameter Unit Test 1 | Test 2
Cyclic prefix Normal
Cell ID 0
Un subframe type in DeNB Normal subframe
SubframeConfigurationFDD 10110101
Number of OFDM symbols for PDCCH OFDM 2
symbols
Configuration of OFDM symbols for eNB- 2 (Note 1)
to-RN transmission in the first slot
Downlink power R-PDCCH_RA dB 0
allocation OCNG_RA
R-PDCCH_RB dB 0
OCNG_RB
Cell-specific reference symbols Antenna port 0 |  Antennaport0,1
CSi reference signal configuration 1
Number of CSI reference signals 1 4
configured
CSl reference signal subframe Icsi-rs = 37
configuration
dBm/15kHz -98
°C at antenna port
Number of allocated resource blocks PRB 2 | 4
Unused Res and PRBs OCNG (Note 2)
Simultaneous transmission (Note 3) No
Beamforming Model No precoding a precoder vector

W(i) of size 4x1 is
randomly selected
with the number of

layers U =1 from
Table 6.3.4.2.3-2 in
TS 36.211 as
beamforming weights
Precoder update granularity Frequency domain: 1 PRG
Time domain: 1 ms

Note 1:  as specified in Table 5.4-1in TS 36.216

Note 2:  These physical resource blocks are assigned to an arbitrary number of virtual Ues with one
PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs or other OCGN Res shall be
uncorrelated pseudo random data, which is QPSK modulated.

Note 3:  The modulation symbols of the signal under test are mapped onto antenna port 7 while antenna
port 8 is unused.

Note 4: scip =0
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Table 9.8.1.1-2: Minimum performance for R-PDCCH without cross-interleaving (FRC)

Test Bandwidt | Referenc | OCNG | Aggregatio DCI Propagatio Antenna Reference
numbe h e channel | Patter n level forma | n Condition | configuratio value
r n t n and
correlation | Pm | SN
Matrix - R
dsg | (dB)
(%)
1 10MHz R.1 FDD OP.1 2 PRB Forma LOS with 1x2 1 2.1
FDD t2C strong
dominant
component
2 10 MHz R.2 FDD OP.1 4 PRB Forma | NLOS with 4x2 1 11.5
FDD t2C medium
correlation
9.8.1.2 TDD

For single-layer transmission on antenna port 7, the requirements are specified in Table 9.8.1.2-2, with parametersin
Table9.8.1.2-1.
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Table 9.8.1.2-1: Test Parameters for single-layer transmission on port 7 of R-PDCCH

Parameter Unit Test 1 | Test 2
Cyclic prefix Normal
Cell ID 0
Un subframe type in DeNB Normal subframe
Uplink downlink configuration 1
SubframeConfigurationTDD 4
Number of OFDM symbols for PDCCH OFDM 2
symbols
Configuration of OFDM symbols for eNB- 2 (Note 1)
to-RN transmission in the first slot
Downlink power R-PDCCH_RA dB 0
allocation OCNG_RA
R-PDCCH_RB dB 0
OCNG_RB
Cell-specific reference symbols Antenna port 0 |  Antennaport0,1
CSi reference signal configuration 1
Number of CSI reference signals 1 4
configured
CSl reference signal subframe Icsi-rs = 35
configuration
dBm/15kHz -98
°C at antenna port
Number of allocated resource blocks PRB 2 | 4
Unused Res and PRBs OCNG (Note 2)
Simultaneous transmission (Note 3) No
Beamforming Model No precoding a precoder vector
W(i) of size 4x1 is
randomly selected
with the number of
layers U =1 from
Table 6.3.4.2.3-2in
TS 36.211 as
beamforming weights
Precoder update granularity Frequency domain: 1 PRG
Time domain: 1 ms

Note 1:  as specified in Table 5.4-1in TS 36.216

Note 2:  These physical resource blocks are assigned to an arbitrary number of virtual Ues with one
PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs or other OCNG Res shall be
uncorrelated pseudo random data, which is QPSK modulated.

Note 3:  The modulation symbols of the signal under test are mapped onto antenna port 7 while antenna
port 8 is unused.

Note 4: "scip =0

Table 9.8.1.2-2: Minimum performance for R-PDCCH without cross-interleaving (FRC)

Test Bandwidt | Referenc | OCNG | Aggregatio DCI Propagatio Antenna Reference
numbe h e channel | Patter n level forma | n Condition | configuratio value
n t n and
correlation | Pm | SN
Matrix - R
dsg | (dB)
(%)
10MHz R.1 TDD OP.1 2 PRB Forma LOS with 1x2 1 2.1
TDD t2C strong
dominant
component
10 MHz R.2 TDD OP.1 4 PRB Forma | NLOS with ax2 1 11.5
TDD t2C medium
correlation
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Annex A:
Propagation models for relay demodulation requirements

A.1  Propagation models for backhaul link
A.1.1 Delay Profiles

Three representative delay profiles are selected corresponding to the LOS and NLOS scenarios.

A.1.1.1 LOS between eNB and relay

Table A.1.1-1 and Table A.1.1-2 show the delay profiles for the LOS scenarios. one with strong dominant component
and the other with medium dominant component. Note that the first tap in both Table A.1.1-1 and Table A.1.1-2
corresponds to the LOS component, it is therefore a non-fading tap and the corresponding Doppler frequency is 0.

Table A.1.1-1: Delay Profile for LOS Scenario (strong dominant component)

Excess tap delay Relative power
[ns] [dB]
0 0.0
30 -21.0
70 -22.0
90 -23.0

Note that asthefirst tap is at least 21dB stronger than the rest taps, this channel may be considered asan AWGN
channel. The exact one-tap static AWGN channel model is FFS.

Table A.1.1-2: Delay Profile for LOS Scenario (medium dominant component)

Excess tap delay Relative power

[ns] [dB]

0 0.0

30 -11.0

70 -12.0

90 -13.0

110 -18.0

190 -27.2
410 -30.8

Note that asthefirst tap is at least 11dB stronger than the rest taps, this channel may be characterized by one dominant
path combined with significant scattering paths.

A.1.1.2 NLOS between eNB and relay

For NLOS scenario, the delay profileisgivenin Table A.1.1-3.

Table A.1.1-3: Delay Profile for NLOS Scenario

Excess tap delay Relative power
[ns] [dB]
0 0.0
30 -1.0
70 -2.0
90 -3.0
110 -8.0
190 -17.2
410 -20.8
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A.1.2 Doppler Frequency

For NLOS between the eNB and the relay, as the relay nodes are often fixed, hence alow Doppler frequency of 2Hz is
used. Note that this 2Hz Doppler frequency is only used for the new channels (such as R-PDCCH).

A.1.3 MIMO Correlation Matrices

For LOS component between the eNB and the relay, the spatial channel correlation matrix is modeled as an al one
matrix unless cross-polarized antennas are deployed. Thisis because the correlation matrix for the channel with single
LOS component is of rank 1.

For NLOS scenario, the correlation matrices are given in the following tables.
Table A.1.3-1 defines the correlation matrices for the eNB:

Table A.1.3-1 : eNB correlation matrix

One antenna Two antennas Four antennas
eNB =1 4
Correlation Rave Ry, :(1 OKJ 1 o 0(@ o
B * 1 * 4
“ 05% 1 a% a’®
A NPTV
a® a® 1 a’®
o o a1
Table A.1.3-2 defines the correlation matrices for the relay:
Table A.1.3-2: Relay correlation matrix
One antenna Two antennas Four antennas
Relay =1 1 4
Correlation Reelay Reeiay = [ s 1 IB% ﬁé B
ﬁ* 1 * 4
551 g g%

*

RReIay= ﬂ% ﬂ%* 1 ﬂ%
A AN

The values of & and S for different correlation types are givenin Table A.1.3-3

Table A.1.3-3: Low, Medium and High Correlation Values

Low correlation Medium Correlation High Correlation
o B o B o p
0 0 0.3 0.9 0.9 0.9

For the channel from the eNB to the relay, the channel spatial correlation matrix RSpat isthen given as the Kronecker
product of the eNB correlation matrix and the relay correlation matrix, i.e. Ry, = Ryg ® Regpyy -

A.2  Multipath propagation fading conditions for access
link

Tables A.2-1 — Table A.2-3 show multi-path delay profiles that are used for the performance measurementsin multi-
path fading environment. All taps have classical Doppler spectrum, defined as:
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(cLasy S VA-(F115))™  oric 1,

Table A.2-1: Extended Pedestrian A model (EPA)

Excess tap delay Relative power
[ns] [dB]
0 0.0
30 -1.0
70 -2.0
90 -3.0
110 -8.0
190 -17.2
410 -20.8

Table A.2-2: Extended Vehicular A model (EVA)

Excess tap delay Relative power [dB]
[ns]

0 0.0
30 -1.5
150 -1.4
310 -3.6
370 -0.6
710 -9.1

1090 -7.0
1730 -12.0
2510 -16.9

Table A.2-3: Extended Typical Urban model (ETU)

Excess tap delay Relative power [dB]
[ns]

0 -1.0
50 -1.0
120 -1.0
200 0.0
230 0.0
500 0.0

1600 -3.0
2300 -5.0
5000 -7.0

A multipath fading propagation condition is defined by a combination of a multi-path delay profile and a maximum
Doppler frequency fp which is either 5, 70 or 300 Hz.

Note that the ETU model shown in Table A.2-3 and Doppler frequency of 300Hz are optional for relay access link
demodul ation requirments.

The relay access link demodul ation requirements are the same or subset of the eNB requirements as described in TS
36.104.
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Annex B:
Reference Measurement Channel

B.1 Reference measurement channels for R-PDCCH
performance requirements

B.1.1 R-PDCCH format without cross-interleaving
B.1.1.1 FDD

Table B.1.1.1-1: Fixed Reference Channel for R-PDCCH transmitted on single-layer antenna port 7

Parameter Unit Value
Reference channel R.1 FDD R.2 FDD
Number of transmitter 1 4
antennas
Channel bandwidth MHz 10 10
Allocated RB for R-PDCCH RB 24,25 23, 24, 25, 26
Aggregation level PRB 2 4
DCI Format Format 2C Format 2C
Cell ID 0 0
Payload (without CRC) Bits 42 42
B.1.1.2 TDD
Table B.1.1.2-1: Fixed Reference Channel for R-PDCCH transmitted on single-layer antenna port 7
Parameter Unit Value
Reference channel R.1 TDD R.2 TDD
Number of transmitter 1 4
antennas
Channel bandwidth MHz 10 10
Allocated RB for R-PDCCH RB 24,25 23, 24, 25, 26
Aggregation level PRB 2 4
DCI Format Format 2C Format 2C
Cell ID 0 0
Payload (without CRC) Bits 45 45

B.2 OCNG patterns for R-PDCCH performance
requirements

The following OCNG patterns are used for modelling alocations to virtual Ues (which are not under test) and/or
alocations used for MBSFN. The OCNG pattern for each sub frame specifies the allocations that shall be filled with
OCNG, and furthermore, the relative power level of each such allocation.

In each test case the OCNG is expressed by parameters OCNG_RA and OCNG_RB which together with arelative
power level () specifies the PDSCH EPRE-to-RS EPRE ratios in OFDM symbols with and without reference

symbols, respectively. The relative power, which is used for modelling boosting per virtual UE alocation, is expressed
by:

y, = PDSCH, _ RA/OCNG _RA=PDSCH, _ RB/OCNG _RB,
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where ¥; denotes the relative power level of thei:th virtual UE. The parameter settings of OCNG_RA, OCNG_RB,
and the set of relative power levels ¥ are chosen such that when also taking allocations to the UE under test into

account, as given by a PDSCH reference channel, a constant transmitted power spectral density that is constant on an
OFDM symbol basisis targeted.

Moreover the OCNG pattern is accompanied by a PCFICH/PDCCH/PHICH reference channel which specifiesthe
control region. For any aggregation and PHICH allocation, the PDCCH and any unused PHICH groups are padded with
resource element groups with a power level given respectively by PDCCH_RA/RB and PHICH_RA/RB as specified in
the test case such that atotal power spectral density in the control region that is constant on an OFDM symbol basisis
targeted.

B.2.1 FDD
B.2.1.1 OCNG FDD pattern 1for R-PDCCH

This OCNG Pattern fills with OCNG all empty PRB-s (PRB-s with no allocation of data or system information) of the
DL sub-frames, when the unallocated area is discontinuous (divided in two parts by the allocated area— two sided) or
continuous (one sided) in the frequency domain, starts with PRB 0 and ends with PRB Nge-1.

Table B.2.1-1: OCNG for FDD R-PDCCH

Relative power level yers [dB] PDSCH Data
Subframe
Allocated subframes for R-PDCCH Subframes unallocated for R-PDCCH
The 15t slot The 29 slot 0 5 Other
subframes
Allocation
0 — (First First unallocated | First unallocated | Firstunallocated | First unallocated
allocated PRB-1) PRB PRB PRB PRB
and - - - -
(Last allocated Last unallocated | Lastunallocated | Lastunallocated | Last unallocated
PRB+1) — (Nrs- PRB PRB PRB PRB
1)
0 0 0 0 0 Note 1

Note 1:  These physical resource blocks are assigned to an arbitrary number of virtual Ues with one PDSCH per
virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which
is QPSK modulated. The parameter yprs is used to scale the power of PDSCH.

Note 2:  If two or more transmit antennas with CRS are used in the test, the OCNG shall be transmitted to the virtual
users by all the transmit antennas with CRS according to transmission mode 2. The parameter yprs applies
to each antenna port separately, so the transmit power is equal between all the transmit antennas with
CRS used in the test. The antenna transmission modes are specified in section 7.1 in 3GPP TS 36.213.

B.2.2 TDD
B.2.2.1 OCNG TDD pattern 1for R-PDCCH

This OCNG Pattern fillswith OCNG all empty PRB-s (PRB-s with no alocation of data or system information) of the
subframes available for DL transmission (depending on TDD UL/DL configuration), when the unallocated areais
discontinuous (divided in two parts by the allocated area— two sided) or continuous (one sided) in the frequency
domain, starts with PRB 0 and ends with PRB Ngg -1.
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Table B.2.2-1: OCNG for TDD R-PDCCH

Relative power level yprs [dB] PDSCH Data
Subframe (only if available for DL Note2)
Allocated subframes for R- Subframes unallocated for R-PDCCH
PDCCH
The 15t slot The 2" slot 0 5 1 and 6 (as Other
special normal
subframes) subframes
Allocation
0 — (First First First First First First
allocated PRB- unallocated unallocated unallocated unallocated unallocated
1) PRB PRB PRB PRB PRB
and - - - - -
(Last allocated Last Last Last Last Last
PRB+1) — unallocated unallocated unallocated unallocated unallocated
(Nrs-1) PRB PRB PRB PRB PRB
0 0 0 0 0 0 Note 1
Note 1:  These physical resource blocks are assigned to an arbitrary number of virtual Ues with one PDSCH per
virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which
is QPSK modulated. The parameter yers is used to scale the power of PDSCH.
Note 2: Subframes available for DL transmission depends on the Uplink-Downlink configuration in Table 4.2-2 in
3GPP TS 36.211
Note 3:  If two or more transmit antennas with CRS are used in the test, the OCNG shall be transmitted to the virtual
users by all the transmit antennas with CRS according to transmission mode 2. The parameter yrrs applies
to each antenna port separately, so the transmit power is equal between all the transmit antennas with
CRS used in the test. The antenna transmission modes are specified in section 7.1 in 3GPP TS 36.213.
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