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Background
During RAN4#97-e meeting, way forward [1] for NR IAB demodulation requirements was approved. In this contribution, we share our views about the demodulation requirements for NR IAB DU.
Discussion
General
Applicability rules
	· Applicability rule re-use
· Check and adapt the BS applicability rules to reduce the number of tests. For example, test only the highest number of supported antennas.



For conducted test, as per current specification TS 38.141-1, the requirements apply for the lowest and highest numbers of supported antennas. To reduce test load, it is reasonable to test only the highest number of supported antennas. For radiated test, in our view, the general applicability rule from TS 38.141-2 can be reused.
Define IAB-DU requirements with the general applicability rule that test only the highest number of supported antennas for conducted test.
Channel model
	· General channel models
· Option 1: Skip cases with TDLB100-400 Low and TDLC300-100 Low for FR1 and TDLA30-300 Low for FR2. If there are no cases with other propagation conditions, replace the propagation conditions with TDLA30-10 Low for FR1 and TDLA30-75 Low for FR2.
· Option 2: No new channel models shall be introduced. 
Skip cases with TDLB100-400 Low and TDLC300-100 Low for FR1 and TDLA30-300 Low for FR2, if there are alternatives.
· Option 3: No new channel models shall be introduced. 
All channel models used in Rel-15 BS testing should be re-used for IAB-DU and applicability rules can be introduced/modified to allow reduction of testing load.



For channel model, as per TR 38.874, IAB-DU deployment scenarios are mainly for outdoor small cell and indoors. As per evaluation assumption that UE distribution of 80% indoor (3km/h), 20% outdoor (30km/h), considering 3.6GHz carrier for FR1 and 30GHz carrier for FR2, maximum Doppler can be 100Hz and 833Hz respectively. For FR2 with 30GHz carrier, TDLA30-300 seems reasonable, however, for FR1 with 3.6GHz carrier, TDLB100-400 channel is corresponding to about UE velocity of 120km/h that is not expected. So we are OK to introduce all channel models used in Rel-15 except TDLB100-400 for FR1.
Introduce all channel models used in Rel-15 except TDLB100-400 for FR1.
Inclusion of CA notes
	· Inclusion of CA notes
· Option 1: Do not include performance requirements or text related to CA.
· Option 2: Follow Rel-15 approach and clarify that CA can be operated but is tested per carrier.



As per current conformance test specifications, CA requirements can be derived that “Unless stated otherwise, performance requirements apply for a single carrier only. Performance requirements for a BS supporting CA are defined in terms of single carrier requirements.” Therefore it is the easiest way to follow Rel-15 approach and clarify that CA can be operated but is tested per carrier.
Follow Rel-15 approach and clarify that CA can be operated but is tested per carrier.
CBW/SCS
It is unnecessary to define requirements for all CBW/SCS. Considering there is negligible performance difference between different CBW/SCS, to further down scope IAB-DU requirements, we propose that only specify typical CBW/SCS configuration, i.e. 40MHz for 30 kHz, 50 MHz for 60 kHz, and 100 MHz for 120 kHz which is same as IAB-MT.
For IAB-DU, specify requirements for 40MHz for 30 kHz, 50 MHz for 60 kHz, and 100 MHz for 120 kHz.
PUSCH
PUSCH MCS
	· PUSCH MCS
· Option 1: Do not use QPSK and 16QAM MCS.
· Option 2: Keep all MCS from BS demodulation requirements.
· Option 3: Keep all MCS for BS demodulation requirements, but with applicability rule that IAB-DU only needs to pass the test with the supported highest modulation order based on BS declaration.



Considering both access and backhaul link, we are OK with the Option 2 that keep all MCS from BS demodulation requirements.
Keep all MCS for BS demodulation requirements.
PUSCH transform precoding
	· PUSCH transform precoding
· Option 1: Re-use only requirements for PUSCH with transform precoding disabled.
· Option 2: Include requirements for PUSCH with transform precoding enabled.
· Option 3: Include requirement for PUSCH with transform precoding enabled and define applicability rule for it.



In our view, IAB deployment has good coverage comparing to the normal base station. Also, typically scenario is to extend/fill coverage at areas where the coverage is not good for existing deployment network. So we think it is not necessary to define requirements for PUSCH with transform precoding disabled.
Re-use only requirements for PUSCH with transform precoding disabled.
PUCCH
PUCCH multi-slot
	· PUCCH multi-slot
· Option 1: Skip cases for multi-slot PUCCH.
· Option 2: Include multi-slot PUCCH cases and keep or modify existing BS demodulation-based test applicability rule.



In our view, IAB deployment has good coverage comparing to the normal base station. Also, typically scenario is to extend/fill coverage at areas where the coverage is not good for existing deployment network. So we think it is not necessary to define requirements for multi-slot PUCCH.
Skip cases for multi-slot PUCCH.
PUCCH number of test cases
	· PUCCH number of test cases
· Keep all the PUCCH requirements and related test applicability rule, if BS declares to support more than one PUCCH formats, limit the number of tests chosen by the manufacturer using applicability rule. FFS: Exact limiting of tests.



For PUCCH number of test cases, we prefer that only one case need to be tested. i.e. Keep all the PUCCH requirements and related test applicability rule, if BS declares to support more than one PUCCH formats, limit any one case to be tested chosen by the manufacturer using applicability rule.
Keep all the PUCCH requirements and related test applicability rule, if BS declares to support more than one PUCCH formats, limit any one case to be tested chosen by the manufacturer using applicability rule.
PRACH
	· PRACH formats
· Option 1: Only keep format 0 with 1.25kHz SCS and C2 with 30kHz and 120kHz SCS for PRACH performance requirements
· Option 2: Keep all PRACH formats and discuss applicability rule.
· Option 3: Only copy-paste TDLC300-100/TDLA30-300 cases (currently TDLC300-100/TDLA30-300 and AWGN) for FR1 and FR2 respectively.
· For BS declares to support more than one PRACH formats, limit the number of tests to any two cases chosen by the manufacturer using applicability rule.



For PRACH formats and channel models, as per current specification TS 38.104, both fading and AGWN cases are tested. However, there is no essential difference for algorithm or implementation under different channel model from demodulation point of view. It is not necessary to duplicity verify PRACH performance.
In our view, it is not necessary to introduce all preamble formats. Same as Rel-15 PRACH requirements definition, preamble format should be further down scope to only keep typical preamble formats for IAB-MT.
Also, to reduce the number of tests, same as PUCCH cases, applicability rules can be considered, i.e. For BS declares to support more than one PRACH formats, limit the number of tests to any one case chosen by the manufacturer using applicability rule.
Therefore, we can get the following proposal:
Keep only typical preamble formats selected by companies and only fading cases with the applicability rule that for BS declares to support more than one PRACH formats, limit the number of tests to any one case chosen by the manufacturer using applicability rule.
Proposals
In this contribution, we discuss on NR IAB DU demodulation performance. Our observations and proposals are:
1. Define IAB-DU requirements with the general applicability rule that test only the highest number of supported antennas for conducted test.
Introduce all channel models used in Rel-15 except TDLB100-400 for FR1.
Follow Rel-15 approach and clarify that CA can be operated but is tested per carrier.
For IAB-DU, specify requirements for 40MHz for 30 kHz, 50 MHz for 60 kHz, and 100 MHz for 120 kHz.
Keep all MCS for BS demodulation requirements.
Re-use only requirements for PUSCH with transform precoding disabled.
Skip cases for multi-slot PUCCH.
Keep all the PUCCH requirements and related test applicability rule, if BS declares to support more than one PUCCH formats, limit any one case to be tested chosen by the manufacturer using applicability rule.
Keep only typical preamble formats selected by companies and only fading cases with the applicability rule that for BS declares to support more than one PRACH formats, limit the number of tests to any one case chosen by the manufacturer using applicability rule.
Reference
[bookmark: _Ref60218217]R4-2012644, WF on Rel-16 NR IAB demodulation requirements, RAN4#96-e, Nokia
TS 38.104, Base Station (BS) radio transmission and reception
