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[bookmark: _Toc116995841]Introduction
RAN4#109 outcomes on mobile IAB demod part are collected in the WF [1]. The following agreements were achieved:
· Reuse applicable UE demodulation requirements in 38.101-4, and further discuss how to choose corresponding test cases. 
· Introduce mIAB-MT demodulation requirements for PDSCH and PDCCH.
· Both FR1 and FR2-1will be considered for mIAB-MT demodulation requirements.
· Consider 4Rx as the start point for conducted test demodulation requirements.
· Consider 2Rx for OTA test demodulation requirements. For PDSCH, 2Tx antenna configuration for OTA.
· Do not define new additional demodulation requirements for mIAB-DU.
In this contribution we elaborate the issues that were undecided or required further study, as follows:
· mIAB-MT requirements
· CSI reporting 
· Channel model for PDCCH and PDSCH
· Antenna configurations
· Rank for PDSCH
· Coreset duration and aggregation level for PDCCH
· A need for further reduction of mIAB-DU requirements
· How to add and indicate new mIAB requirements in TS

[bookmark: _Toc116995842]Discussion
mIAB-MT performance requirements
CSI reporting
For IAB-MT the following CSI requirements were introduced:
· Conducted:
· 8.2.3.2 Reporting of Channel Quality Indicator (CQI)
· Propagation channel: AWGN, Antenna configuration: 2x4, SNR: 5, 6; 11, 12.
· 8.2.3.3 Reporting of Precoding Matrix Indicator (PMI)
· Propagation channel: TDLA30-5, ReportConfigType: Periodic
· Two Tests: High XP 4 x 4, High XP 8 x 4
· 8.2.3.4 Reporting of Rank Indicator (RI)
· Propagation channel: TDLA30-5
· Four Tests: ULA Low 2x4, SNR: -2; ULA Low 2x4, SNR: 16; ULA High 2x4, SNR: 16; ULA Low 4x4, SNR: 22.
· Radiated, IAB type 2-O:
· 11.2.3.2.2 Reporting of Channel Quality Indicator (CQI)
· Propagation channel: AWGN, SNR: 8, 9; 14, 15.
· 11.2.3.2.3 Reporting of Precoding Matrix Indicator (PMI)
· Propagation channel: TDLA30-5, ReportConfigType: Periodic
· 11.2.3.2.4 Reporting of Rank Indicator (RI)
· Three Tests: ULA Low 2x2, SNR: 0; ULA Low 2x2, SNR: 16; XP High 2x2, SNR: 16
These requirements were defined in the assumption of static channel because Rel-16/17 IAB-MTs were assumed to be non-mobile.
For regular UEs, there is larger number of requirements defined in TS 38.133 for 4Rx TDD:
· [bookmark: _Hlk159008647]CSI reporting requirements (Conducted requirements)
· 6.2.3.2.2 CQI reporting under fading conditions
· 6.2.3.2.2.1 Minimum requirement for wideband CQI reporting
· Propagation channel TDLA30-5
· Two tests at different SNR levels
· 6.2.3.2.2.2 Minimum requirement for sub-band CQI reporting
· Two tap model specified in Annex B.2.4
· 6.2.3.2.2.3 Minimum requirement for wideband CQI reporting with inter-cell interference
· Propagation condition TDLA30-5, AWGN
· 6.3 Reporting of Precoding Matrix Indicator (PMI)
· 6.3.3.1.3 Multiple PMI with 16TX TypeI-SinglePanel Codebook
· Propagation channel TDLC300-5
· 6.3.3.1.4 Single PMI with 32TX TypeI-SinglePanel Codebook
· Propagation channel: TDLA30-5
· 6.3.3.1.5 Multiple PMI with 16TX TypeII Codebook
· Propagation channel TDLA30-5
· 6.3.3.1.6 Multiple PMI with 16Tx Enhanced Type II Codebook
· Propagation channel TDLA30-5
· RI tests like in IAB
· CSI reporting requirements (Radiated requirements)
· 8.2.2.2.2 CQI reporting under fading conditions
· Propagation channel TDLA30-35
· Four tests at different SNR levels and BW
· 8.3.2.2.1 Single PMI with 2TX TypeI-SinglePanel Codebook
· Two test, for TDLA30-35, different in TDD configuration
· 8.4 Reporting of Rank Indicator (RI)
· Three tests like in IAB
By comparing the test coverage of IAB and UE, we can observer that
[bookmark: _Toc159271239]UE requirements on wideband CQI in fading conditions (conducted and radiated) are defined for TDLA30-5 propagation channel. Conducted requirements on sub-band CQI reporting is defined for two-tap model for sub-band.
CQI requirements in fading conditions were not defined for AIB nodes before. Therefore, they should be considered for mIAB:
[bookmark: _Toc159271240]Specify conducted and radiated wideband CQI reporting requirements for mIAB-MT by reusing the corresponding UE requirements (6.2.3.2.2.1 and 8.2.2.2.2 in TS 38.101-4).
[bookmark: _Toc159271241]Specify conducted sub-bad CQI reporting requirements for mIAB-MT by reusing the corresponding UE requirement (6.2.3.2.2.2 in TS 38.101-4).

Regarding PMI and RI requirements, we can see that already existing IAB requirements are already defined for TDLA30-5 propagation channel. For UE requirements, only Multiple PMI with 16TX TypeI-SinglePanel Codebook are defined for a different TDLC300-5. Hence, this requirement should be added for mIAB.
[bookmark: _Toc159271242]IAB PMI and RI reporting requirements are already defined for TDLA30-5 channel model.
[bookmark: _Toc159271243]Specify conducted requirements on multiple PMI with 16TX TypeI single-panel codebook for mIAB-MT in TDLC300-5 propagation channel by reusing the corresponding UE requirement (6.3.3.1.3 from TS 38.101-4).

Additionally, we would like to note that based on TS 38.176-1/2 “Testing of performance requirements for RI and PMI reporting is optional”. Such approach was adopted because of the stationarity of Rel-16/17 IAB node. Since such assumption is not anymore true for mIAB nodes, we think that all defined requirements for CQI, PMI, and RI reporting shall be tested.
[bookmark: _Toc159271244]For legacy static IAB-MTs, testing of performance requirements for RI and PMI reporting is optional.
[bookmark: _Toc159271245]All specified requirements on CSI reporting shall be tested for mIAB-MTs.

PDSCH
The following PDSCH-related open issues are listed in the WF [1]:
	Issue 2-2-2: Channel model
Way forward: 
· Option 1: TDLC300-100. 
· Option 2: TDLB100-400 for PDSCH and TDLC300-100 for PDCCH. 
· Option 3: With increased Doppler frequencies compared to Rel-16/17 IAB-MT requirements. 
· Option 4: Other options are not precluded. 

Issue 2-2-3: Antenna configuration for conducted test
Agreement:
Consider 4Rx as the start point for conducted test demodulation requirements. 
For Tx configuration, further discussion on 1Tx and/or 2Tx. 

Issue 2-2-5: Rank for PDSCH
Way forward:
· Option 1: 1. 
· Option 2: Other options are not precluded. 



Since static IAB nodes were considered in the previous releases, it makes sense to define a number of requirements for mIAB-MTs in more challenging propagation conditions with higher Doppler. On the other hand, we think that the priority should be on the reuse of existing UE requirements.
For PDSCH, 5 conducted tests were defined for IAB-MT in TDLA30-10 propagation conditions, and also 5 radiated tests in TDLA30-75 propagation conditions. Moreover, if we take a look at the fixed reference channels in Clause A.3 of TS 38.174, these requirements were defined for higher modulation orders only, i.e., for 16QAM, 64QAM, and 256QAM. However, since mIAB nodes are mobile we cannot avoid completely a situation when lower order modulations might be used.
Note also the UE requirements with the Ranks higher than 1 are defined only for TDLA30-10 channel conditions. Moreover, requirements with 2RX are defined in similar channel conditions as for 4RX, and requirements with 1TX antenna is introduced only for HST scenarios.
[bookmark: _Toc159271246]IAB-MT requirements were defined for high-order modulations starting with 16QAM. However, for mIAB nodes QPSK requirement can be considered as well. UE conducted requirements with 1TX are introduced for HST scenarios only, and requirements for the ranks above 1, conducted propagation conditions are only TDLA30-10.
If we compare these requirements to the existing conducted UE requirements for PDSCH (5.2.3.1 in 38.101-4)
·  TDLC300-100 propagation conditions are used only for tests
· 1-2 for QPSK, 70% of max TPut
· 1-4 for 16 QAM, 30% of max TPut
· TDLB100-400 propagation conditions in test
· 1-8 for QPSK, 70% of max TPut
Since TDLB propagation condition are more challenging and to reduce the test burden for mIAB-MTs, we can consider only requirements with TDLB100-400 propagation conditions for QPSK.
[bookmark: _Toc159271247]Specify mIAB-MT conducted PDSCH requirements for QPSK in TDLB100-400 propagation conditions and for 16QAM in TDLC300-100 by reusing UE requirements 1-8 and 1-4 in 5.2.3.2.1, TS 38.101-4.
[bookmark: _Toc159271248]Introduce new conducted PDSCH requirements for mAIB-MT only for rank1.
Similar approach can be followed for radiated requirements. however, all IAB-MT requirements were defined for TDLA30-75 propagation conditions. UE requirements in FR2-1 are defined for TDLA30-300, TDLC60-300 (rank 1) and TDLA30-300 (rank 2).
[bookmark: _Toc159271249]For UE radiated requirements in FR2-1, a wider range of propagation conditions is used, e.g., TDLC60-300, TDLA30-300 for rank1 and TDLA30-300 for rank2.
Since 16QAM modulation is tested both with rank1 and rank2 in the same TDAL30-100 conditions, only one of these tests can be defined for mIAB-MT.
[bookmark: _Toc159271250]Specify mIAB-MT radiated PDSCH requirements for QPSK in TDLC60-300 propagation conditions, for 64QAM in TDLA30-300 with rank1 and for 16QAM in TDLA30-300 with rank2 by reusing UE test 1-1, 1-3 and 2-3 in 7.2.2.2.1 of TS 38.101-4.
[bookmark: _Toc159271251]For mIAB-MT it is enough to pass 16QAM and 64QAM Rank1 tests in more challenging propagation conditions.
[bookmark: _Toc159271252]Introduce new PDSCH requirements for mIAB-MT only for antenna configurations with 2TX.

PDCCH
The following PDCCH-related open issues are listed in the WF [1]:
	Issue 2-2-2: Channel model
Way forward: 
· Option 1: TDLC300-100. 
· Option 2: TDLB100-400 for PDSCH and TDLC300-100 for PDCCH. 
· Option 3: With increased Doppler frequencies compared to Rel-16/17 IAB-MT requirements. 
· Option 4: Other options are not precluded. 

Issue 2-2-3: Antenna configuration for conducted test
Agreement:
Consider 4Rx as the start point for conducted test demodulation requirements. 
For Tx configuration, further discussion on 1Tx and/or 2Tx. 

Issue 2-2-7: Aggregation level for PDCCH
Way forward:
· Option 1: 4. 
· Option 2: Other options are not precluded. 



There are three conducted tests defined for IAB-MT:
	[image: ]



Similarly, three tests defined for radiated PDCCH tests:
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All IAB-MT tests are defined for TDLA30-10 (conducted) and TDLA30-75 (radiated) propagation conditions.
For UEs, there are also test defined for mobile channel conditions.
For conducted PDCCH requirements with TDLC300-100:
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And for UE Radiated requirements with TDLA30-300 for TDLA30-300:
	[image: ]



All UE requirements are defined for the CORESET duration 1, except for the conducted test with aggregation level 16.
[bookmark: _Toc159271253]Specify new PDCCH requirements for mIAB-MT only with CORESET duration 1.
Conducted requirements with TDLA300-100 are defined for aggregation lelv4 and 8.
[bookmark: _Toc159271254]Specify new conducted PDCCH requirements for mIAB-MT with aggregation level 4, 1 Tx and aggregation level 8, 2 Tx in TDLC300-100 propagation conditions by reusing the corresponding UE requirements.
[bookmark: _Toc159271255]Specify new radiated PDCCH requirement for mIAB-MT with aggregation level 4, 1 Tx in TDLA30-300 propagation conditions by reusing the UE requirement.
[bookmark: _Toc159271256]Newly introduced PDCCH test cases for mIAB-MT shall replace the corresponding legacy IAB test cases.

Other requirements
UE requirements also contain PBCH and Sustained downlink data rate requirements.
For IAB MT RACH procedure, HO, etc. were not expected to take place frequently. However, for mIAB-MT mobility is expected to be similar to regular access UEs. Hence, we see a need to define PBCH requirements by reusing UE requirements.
[bookmark: _Toc159271257]Specify mIAB-MT demodulation requirements on PBCH in case SS/PBCH block index is known and not know for 4RX by reusing the corresponding UE requirements.
Regarding, Sustained DL data rate, we think that this requirement may not be applicable to IAB-MT since the PDCP SDU are not received but transparently forwarded by IAB nodes.
[bookmark: _Toc159271258]Do not define Sustained downlink data rate requirements for mIAB-MT.

mIAB-DU requirements
At the previous meeting it was discussed whether there is need to reduce the scope of mIAB-DU requirements in comparison to statis IAB-DUs.
Rel-16/17 IAB-DU should serve all kind of access UEs, i.e., statis and mobile. Therefore, the requirements were introduced in a wider range of channels.
Up to our best knowledge, there are not mechanism introduced for mIAB that would ensure that these nodes are serving only access UEs that moving together/with the same speed with the mIAB node. Therefore, we prefer to apply all existing IAB-DU requirements to mIAB-MT as well.
[bookmark: _Toc159271259]Apply all existing IAB-DU requirements to mIAB-DU.

Specification impact
At the previous meeting it was discussed how and in which TS to reflect requirements for mIAB nodes:
	Issue 2-3-1: How to add mIAB-MT requirement to current specification? 
Way forward:
· Option 1: Add a new section in TS 38.174 to state that demodulation performance requirements for mIAB-MT. 
· Option 2: Other options are not precluded. 

Issue 2-3-2: Indicator of mIAB-MT demodulation requirements. 
Way forward:
· Option 1: related requirements under a suffix (i.e., Suffix A) ad RF and RRM. 
· Option 2: Other options are not precluded.



Firstly, in our view, it is logical to follow the approach selected in RRM, RF and to reuse already existing IAB specifications.
[bookmark: _Toc159271260]Specify new mIAB performance requirements in TS 38.174 and conducted/radiated conformance testing in TS 38.176-1/2.

Regarding the way to arrange the requirements in the TS, the general sections can be left the same both for IAB and mIAB nodes. However, choosing in between defining just new tables with requirements vs new sections with requirements, new sections looks to be a neater approach.
At the same time, some of the legacy/existing test for IAB nodes will be still applicable both to IAB and mIAB nodes. Hence, it will be necessary to define applicability rule for mIAB-MT to define clearly witch test shall apply.
[bookmark: _Toc159271261]Introduce new sections for Minimum requirement/Test requirement for mIAB-DU/-MT under a suffix (e.g., Suffix A).
[bookmark: _Toc159271262]Specify applicability rules for mIAB-MT performance requirements to define clearly which IAB-MT test are applicable since some of legacy IAB_MT test shall be reused.

[bookmark: _Toc116995848]Conclusion
The paper we have analyse the scope and existing open issue in relation to mIAB-MT and mIAB-DU performance requirements.
The following Observations and Proposals were made:
Observation 1: UE requirements on wideband CQI in fading conditions (conducted and radiated) are defined for TDLA30-5 propagation channel. Conducted requirements on sub-band CQI reporting is defined for two-tap model for sub-band.
Proposal 1: Specify conducted and radiated wideband CQI reporting requirements for mIAB-MT by reusing the corresponding UE requirements (6.2.3.2.2.1 and 8.2.2.2.2 in TS 38.101-4).
Proposal 2: Specify conducted sub-bad CQI reporting requirements for mIAB-MT by reusing the corresponding UE requirement (6.2.3.2.2.2 in TS 38.101-4).
Observation 2: IAB PMI and RI reporting requirements are already defined for TDLA30-5 channel model.
Proposal 3: Specify conducted requirements on multiple PMI with 16TX TypeI single-panel codebook for mIAB-MT in TDLC300-5 propagation channel by reusing the corresponding UE requirement (6.3.3.1.3 from TS 38.101-4).
Observation 3: For legacy static IAB-MTs, testing of performance requirements for RI and PMI reporting is optional.
Proposal 4: All specified requirements on CSI reporting shall be tested for mIAB-MTs.
Observation 4: IAB-MT requirements were defined for high-order modulations starting with 16QAM. However, for mIAB nodes QPSK requirement can be considered as well. UE conducted requirements with 1TX are introduced for HST scenarios only, and requirements for the ranks above 1, conducted propagation conditions are only TDLA30-10.
Proposal 5: Specify mIAB-MT conducted PDSCH requirements for QPSK in TDLB100-400 propagation conditions and for 16QAM in TDLC300-100 by reusing UE requirements 1-8 and 1-4 in 5.2.3.2.1, TS 38.101-4.
Proposal 6: Introduce new conducted PDSCH requirements for mAIB-MT only for rank1.
Observation 5: For UE radiated requirements in FR2-1, a wider range of propagation conditions is used, e.g., TDLC60-300, TDLA30-300 for rank1 and TDLA30-300 for rank2.
Proposal 7: Specify mIAB-MT radiated PDSCH requirements for QPSK in TDLC60-300 propagation conditions, for 64QAM in TDLA30-300 with rank1 and for 16QAM in TDLA30-300 with rank2 by reusing UE test 1-1, 1-3 and 2-3 in 7.2.2.2.1 of TS 38.101-4.
Proposal 8: For mIAB-MT it is enough to pass 16QAM and 64QAM Rank1 tests in more challenging propagation conditions.
Proposal 9: Introduce new PDSCH requirements for mIAB-MT only for antenna configurations with 2TX.
Proposal 10: Specify new PDCCH requirements for mIAB-MT only with CORESET duration 1.
Proposal 11: Specify new conducted PDCCH requirements for mIAB-MT with aggregation level 4, 1 Tx and aggregation level 8, 2 Tx in TDLC300-100 propagation conditions by reusing the corresponding UE requirements.
Proposal 12: Specify new radiated PDCCH requirement for mIAB-MT with aggregation level 4, 1 Tx in TDLA30-300 propagation conditions by reusing the UE requirement.
Proposal 13: Newly introduced PDCCH test cases for mIAB-MT shall replace the corresponding legacy IAB test cases.
Proposal 14: Specify mIAB-MT demodulation requirements on PBCH in case SS/PBCH block index is known and not know for 4RX by reusing the corresponding UE requirements.
Proposal 15: Do not define Sustained downlink data rate requirements for mIAB-MT.
Proposal 16: Apply all existing IAB-DU requirements to mIAB-DU.
Proposal 17: Specify new mIAB performance requirements in TS 38.174 and conducted/radiated conformance testing in TS 38.176-1/2.
Proposal 18: Introduce new sections for Minimum requirement/Test requirement for mIAB-DU/-MT under a suffix (e.g., Suffix A).
Proposal 19: Specify applicability rules for mIAB-MT performance requirements to define clearly which IAB-MT test are applicable since some of legacy IAB_MT test shall be reused.
[bookmark: _Toc116995849]
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Table 11.2.2.2.2.2-1: Minimum requirements for PDCCH, 100 MHz Channel Bandwidth, 120 kHz SCS

Fropagation
conditions
Antenna !
e CORESET | CORESET | Aggregation and Pm-dsg | SNR
configura RB ‘duration level FRC (Annex A) | ¢ relation %) | (dB)
matrix (Annex
1)
TOLA075,
2 60 1 2 MFR2A34-1 | TOLASTS 1 64
TOLA3075,
2 60 1 4 MFR2A342 | TOLARTS 1 29
TOLA3075,
2 60 1 8 MFR2A343 | (AT 1 01





image3.png
40

102

RPDCCH
2-1.2TDD

TDLC300-
100

1x4 Low





image4.png
Table 5.3.3.2.2-1:
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Table 7.3.2.2.1-1: Minimum performance requirements with 120 kHz SCS for FR2-1
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