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Introduction
In RAN #97e meeting demodulation performance requirements for IAB-MT were extensively discussed and all agreements and remaining open issues are captured in[1]. The following general agreements on requirements introduction were made:
	· Use Rel-15 UE demodulation requirements as a basis for requirement development.
· Specify requirements for 40MHz for 30kHz, 50MHz for 60kHz, and 100MHz for 120kHz.
The applicability rule used in existing BS demodulation requirements for testing of larger bandwidths than the specified one should be reused. I.e., the tests shall be done by using performance requirement for the closest channel bandwidth lower than this widest supported bandwidth; the tested PRBs shall then be centred in this widest supported channel 
· General RX demodulation branches:
· 4Rx for conducted test only and 2Rx for radiated test only for FR1 and 2RX for FR2


In this paper we provide our view on reusing of Rel-15 UE requirements for IAB-MT and address applicability rule structure considering typical propagation conditions for backhaul links. 
Discussion
PDSCH
MCS
	· MCS:
· QPSK shall not be tested
· 64QAM shall be tested
· 16 QAM
· Option 1: 16QAM shall be tested.
· Option 2: 16QAM shall not be tested.


For backhaul link a quite stable LoS connection with a good SNR conditions can be assumed. In this case, test case with low order modulation can be ignored for IAB-MT. As for 16QAM, rank 3 and rank 4 UE PDSCH test cases were defined with 16QAM. Such configuration corresponds to quite high throughput which is very important for backhaul links. In this case it is not reasonable to ignore these test cases.
Proposal #1: 	16QAM shall be tested for IAB-MT.
A specific test case for 256QAM was defined for FR1 in Rel-15. For FR2 256QAM performance requirements are discussed in Rel-16 timeframe. From IAB backhaul point of view, support of 256QAM is an optional feature but very important especially for backhaul link. In this case we propose to reuse Rel-15 UE FR1 corresponding requirements and further discuss 256QAM requirements for FR2 after completion of Rel-16 UE FR2 256QAM requirements introduction. 
[bookmark: _Hlk61264595]Proposal #2: 	Reuse UE FR1 256QAM performance requirements for IAB-MT. Further discuss 256QAM requirements for FR2 after completion of Rel-16 UE FR2 256QAM requirements definition.
Mapping type
	· Mapping type:
· Option 1: Only keep PDSCH performance requirements for mapping Type-A
· Option 2: Include requirements for mapping type A and B. Use applicability rule to reduce testing load


There is only one test case for mapping type B with reduced PDSCH allocation which is not typical for backhaul links. Same time from functional verification it is beneficial to have test case to verify proper operation for mapping type B since IAB-MT can operate with different parents which might use different configurations. It should be one exception for test cases with QPSK. As for applicability rule, since there is only one test case and we do not see any preferences on mapping type from IAB node perspective we suggest having such test case as mandatory test case for IAB-MT.
Proposal #3 	Include requirements for mapping type A and B without applicability rules.

PRB bundling size
	· PRB bundling size:
· Only keep requirements with PRB bundling size 2


It was already agreed to keep requirements only with PRB bundling size 2. Test cases with PRB bundling size 4 correspond to QPSK Rank 1 TDLB100-400 test cases which is not typical scenario for backhaul link. Same time there is a one test case with wideband precoding: 16QAM Rank 3 TDLA30-10. High MIMO layer configuration is a typical scenario for IAB hence it is beneficial to reuse such test case.
Proposal #4: 	Only keep requirements with wideband PRB bundling size and PRB bundling size 2.

Enhanced receiver
	· Enhanced receiver:
· Option 1: Skip PDSCH cases for enhanced receiver Type 1.
· Option 2: Include requirements for enhanced receiver Type 1 but allow to declare support


Supporting of enhanced receiver (RML) is an optional UE feature. We should not mandate to IAB node to support it also. Same time this feature brings performance benefits for high MIMO layers Tx comparing to baseline processing. Considering high load of backhaul links there is a chance that some IAB-MT implementations will support such feature from Rel-16. From requirements definition point of view there are no additional efforts to define them and we can just reuse existing UE requirements. Otherwise, if we define such requirements later, we cannot guarantee that there will be no wrong enhanced receiver implementations on market in Rel-16. Therefore, we suggest reusing of such requirements. Corresponding declaration should be defined to not mandate enhanced receiver implementation.
Proposal #5: 	Include requirements for enhanced receiver Type 1 but allow to declare support of it.

Overlapped CSI-RS
	· CSI-RS overlapped with PDSCH:
· Option 1: Skip PDSCH cases for CSI-RS overlapped with PDSCH.
· Option 2: Keep a down scoped set of PDSCH cases for CSI-RS overlapped with PDSCH.


There is only one test case when different CSI-RS resources are overlapped with PDSCH.  In this case any down-scoping is not possible. As for functional verification of correct PDSCH rate-matching in case of configured CSI-RS, in all other PDSCH test cases we have TRS Tx which can guarantee correct rate-matching behaviour around CSI-RS. In this case if we need to reduce the test scope, test case with overlapped CSI-RS with PDSCH can be skipped. 
Proposal #6: 	Skip PDSCH cases for CSI-RS overlapped with PDSCH.

Co-existence with LTE CRS
	· PDSCH co-existence with LTE CRS:
· Option 1: Skip PDSCH cases for co-existence with LTE CRS.
· Option 2: Keep PDSCH cases for co-existence with LTE CRS.


As baseline functionality for IAB node, DSS is not considered. Therefore. at current stage to make specification more transparent and reduce maintenance efforts we can skip PDSCH test cases for LTE NR co-existence. We can define such requirements later by operator request.
Proposal #7: 	Skip PDSCH cases for co-existence with LTE CRS.
PDCCH
Aggregation level
	· Aggregation level:
· Option 1: Only keep PDCCH performance requirements with AL 8.
· Option 2: Include all requirements but declare which is supported and/or use applicability rule.
· Option 3: The MT has to support all aggregation levels and there is no capability to inform the parent about support.


For each aggregation level (higher than one) there is only one or two PDCCH test cases per Duplex per number of Rx antennas. Different networks can use different configurations hence we cannot prioritize some of them. In accordance to TS 38.306, for IAB-MT node it is mandatory to support all aggregation levels. As for applicability rule, different DCI formats and propagation conditions are used in test case therefore it is not reasonable to define them.
Proposal #8: 	Include all PDCCH requirements and require IAB-MT to pass all of them.

Test parameters simplification
	· Test parameters specification simplification:
· Option 1: Remove the CSI-RS for tracking parameters from the UE demod PDCCH requirements and leave them up to implementation.
· Option 2: Keep the CSI-RS for tracking parameters from the UE demod PDCCH requirements. 
Since the link is configured by the parents this cannot be left to implementation. The MT is supposed to work with different parents.


There are now CSI-RS for tracking parameters which are optional to support for IAB-MT. Moreover, all of them correspond to simple configuration of time/frequency positions and there is no difference from implementation perspective. In this case it is more transparent to keep these parameters from UE requirements for IAB-MT requirements. 
Proposal #9: 	Keep the CSI-RS for tracking parameters for IAB-MT node PDCCH test cases from the UE PDCCH performance requirements.

PBCH
IAB-node needs to send SSBs from DU to be discovered by IAB-child, but also measure SSBs from other IAB-nodes using IAB-MT functionality. This cannot be done in Rel-16 due to restrictions on full duplex operation. To address this, IAB node discovery and measurements procedure was defined as 2-stage mode. 
The first stage is used for initial network access and operates with SSBs on Rel-15 SSB raster. The second stage is used to operate with other IAB nodes. A shifted IAB SSB raster is used in this stage to not affect normal UE access. From PBCH demodulation processing there are no changes comparing to normal UE behavior since the changes affect only SSBs position in time.
For UE performance verification only two PBCH requirements were defined per duplex mode per number of Rx antennas: one for case when SS/BPCH block index is known and other one when SS/BPCH block index is not known. For IAB-MT it is better to reuse both of them from test coverage perspective.
Proposal #10: 	Reuse UE PBCH requirements for IAB-MT node.

CSI
Requirements down-scoping
The following possible options were captured for CSI test efforts reduction for IAB-MT node:
	· [bookmark: _Hlk61207003]CSI-RS resource type:
· Option 1: Only keep periodic NZP CSI-RS resource type for CQI/PMI/RI reporting cases.
· Option 2: Keep all UE demod configuration for NZP CSI-RS resource types for CQI/PMI/RI reporting cases.
· CQI reporting granularity:
· Option 1: Only keep wideband CQI reporting granularity for CQI/PMI/RI reporting cases.
· Option 2: Keep wideband and sub-band CQI reporting granularity for CQI/PMI/RI reporting cases.
· CQI/PMI/RI reporting type:
· Option 1: Only keep periodic CSI reporting type for CQI/PMI/RI reporting cases.
· Option 2: Keep periodic and aperiodic CSI reporting type for CQI/PMI/RI reporting cases.
· CQI two tap channel model:
· Option 1: Skip two tap channel model for CQI test cases.
· Option 2: Keep two tap channel model for CQI test cases.


To make reasonable down-scoping, below we discuss each CSI performance requirement case by case. 
In Table 1 we summarize the conducted and radiated CQI reporting requirements for TDD 4 Rx and 2 Rx configurations respectively. It can be considered as basis for IAB-MT CQI reporting requirements.
Table 1. Basis for IAB-MT CQI reporting requirements introduction
	
	Test case number
	Channel model
	CQI Granularity
	Report config
	CSI-RS resource type

	Conducted test cases
	1
	Static AWGN
	Wideband
	Periodic
	Periodic

	
	2
	Fading
	Wideband
	Periodic
	Periodic

	
	3
	2 Tap
	Sub-band
	Aperiodic
	Periodic

	Radiated test cases
	1
	Static AWGN
	Wideband
	Periodic
	Periodic

	
	2
	Fading
	Wideband
	Aperiodic
	Aperiodic


[bookmark: _GoBack]There are three conducted CQI reporting test cases with two different test purposes. The first one is defined to verify that the reported CQI values are in accordance with the CQI definition given in TS 38.214. The other two tests are defined to verify that the UE is tracking the channel variations and selecting the largest transport format possible according to the prevailing channel state. For the second purpose there is a test case with 2 Tap propagation conditions and sub-band CQI granularity. This configuration is not typical for backhaul link, hence we can skip such test case for IAB-MT node performance verification. Further down-scoping is not possible since remaining two test cases are defined for different purposes.
For radiated requirements there are in total only two test cases with different test purposes. Even that for second test cases aperiodic report configuration and CSI-RS type is used, we should not ignore it. Otherwise we cannot guarantee proper CQI reporting.
Proposal #11: 	Reuse all CQI reporting test cases which were defined for TDD duplex mode for 4 Rx conducted and 2 Rx radiated requirements except conducted test case with sub-band CQI reporting granularity.

In Table 2 we summarize the conducted and radiated PMI reporting requirements for TDD 4 Rx and 2 Rx configurations respectively.
Table 2. Basis for IAB-MT PMI reporting requirements introduction
	
	Test case number
	Channel model
	CQI Granularity
	Report config
	CSI-RS resource type
	Number of Tx Antennas
	CQI/PMI/RI Delay

	Conducted test cases
	1
	Fading
	Wideband
	Aperiodic
	Aperiodic
	4
	5.5

	
	2
	Fading
	Wideband
	Aperiodic
	Aperiodic
	8
	6.5

	Radiated test cases
	1
	Fading
	Wideband
	Aperiodic
	Aperiodic
	2
	1.375 ms

	
	2
	Fading
	Wideband
	Aperiodic
	Aperiodic
	2
	1.75 ms


Only aperiodic report configuration and CSI-RS resource type are used in PMI reporting requirements. In this case we cannot simply ignore test cases with aperiodic configurations even if we assume that for stable backhaul links such configuration is not typical. One alternative option is to change configurations to periodic case. In our understanding it will not change requirements and only affects test configuration. 
Proposal #12: 	Reuse all PMI reporting test cases which were defined for TDD duplex mode for 4 Rx conducted and 2 Rx radiated requirements but change report configuration and CSI-RS resource type from aperiodic to periodic.

In Table 3 we summarize the conducted and radiated RI reporting requirements for TDD 4 Rx and 2 Rx configurations respectively.
Table 3. Basis for IAB-MT RI reporting requirements introduction
	
	Test case number
	Channel model
	CQI Granularity
	Report config
	CSI-RS resource type
	Antenna configuration
	Fixed Rank

	Conducted test cases
	1
	Fading
	Wideband
	Periodic
	Periodic
	2x4 Low
	2

	
	2
	Fading
	Wideband
	Periodic
	Periodic
	2x4 Low
	1

	
	3
	Fading
	Wideband
	Periodic
	Periodic
	2x4 High
	1

	
	4
	Fading
	Wideband
	Periodic
	Periodic
	4x4 Low
	2

	Radiated test cases
	1
	Fading
	Wideband
	Aperiodic
	Aperiodic
	2x2 Low
	2

	
	2
	Fading
	Wideband
	Aperiodic
	Aperiodic
	2x2 Low
	1

	
	3
	Fading
	Wideband
	Aperiodic
	Aperiodic
	2x2 High
	1



Conducted performance requirements for RI reporting were defined with periodic CSI-RS resource type and reporting configuration. Same time radiated requirements were defined with aperiodic configurations. Similar approach as is suggested for PMI reporting requirements can be adopted for RI reporting test case: change configurations to periodic case.
Proposal #13: 	Reuse all RI reporting test cases which were defined for TDD duplex mode for 4 Rx conducted and 2 Rx radiated requirements but change report configuration and CSI-RS resource type from aperiodic to periodic.

Test parameter simplification
	· Test parameters specification simplification:
· Option 1: Remove the following parameters from CSI reporting requirements and leave them up to implementation: PDCCH configuration, CSI-RS for tracking, ZP CSI-RS.
· Option 2: Do not remove the following parameters from CSI reporting requirements and leave them up to implementation: PDCCH configuration, CSI-RS for tracking, ZP CSI-RS.
It cannot be left to implementation, as the MT will not configure this link.


We do not see any benefits to remove PDCCH, CSI-RS for tracking, ZP CSI-RS configuration from CSI requirements. It is mandatory to support these configurations for IAB-MT node. Besides that, IAB-MT does not configure backhaul link, hence it is more straightforward to not make these parameters up to implementation.
Proposal #14: 	Do not remove the following parameters from CSI reporting requirements and leave them up to implementation: PDCCH configuration, CSI-RS for tracking, ZP CSI-RS.
Conclusion
In this contribution we provide our views on IAB-MT performance requirements. In summary, we make the following proposals:
Proposal #1: 	16QAM shall be tested for IAB-MT.
Proposal #2: 	Reuse UE FR1 256QAM performance requirements for IAB-MT. Further discuss 256QAM requirements for FR2 after completion of Rel-16 UE FR2 256QAM requirements definition.
Proposal #3 	Include requirements for mapping type A and B without applicability rules.
Proposal #4: 	Only keep requirements with wideband PRB bundling size and PRB bundling size 2.
Proposal #5: 	Include requirements for enhanced receiver Type 1 but allow to declare support of it.
Proposal #6: 	Skip PDSCH cases for CSI-RS overlapped with PDSCH.
Proposal #7: 	Skip PDSCH cases for co-existence with LTE CRS.
Proposal #8: 	Include all PDCCH requirements and require IAB-MT to pass all of them.
Proposal #9: 	Keep the CSI-RS for tracking parameters for IAB-MT node PDCCH test cases from the UE PDCCH performance requirements.
Proposal #10: 	Reuse UE PBCH requirements for IAB-MT node.
Proposal #11: 	Reuse all CQI reporting test cases which were defined for TDD duplex mode for 4 Rx conducted and 2 Rx radiated requirements except conducted test case with sub-band CQI reporting granularity.
Proposal #12: 	Reuse all PMI reporting test cases which were defined for TDD duplex mode for 4 Rx conducted and 2 Rx radiated requirements but change report configuration and CSI-RS resource type from aperiodic to periodic.
Proposal #13: 	Reuse all RI reporting test cases which were defined for TDD duplex mode for 4 Rx conducted and 2 Rx radiated requirements but change report configuration and CSI-RS resource type from aperiodic to periodic.
Proposal #14: 	Do not remove the following parameters from CSI reporting requirements and leave them up to implementation: PDCCH configuration, CSI-RS for tracking, ZP CSI-RS.
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