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Introduction
In RAN #97e meeting demodulation performance requirements for IAB-DU were extensively discussed and all agreements and remaining open issues are captured in[1]. The following general agreements on requirements definition were made:
	· IAB DU backhaul and access link differences:
· RAN4 will introduce IAB-DU demodulation requirements covering UL access and backhaul links. 
· No need to discriminate the test cases for these two links in the specification.
· Additional requirement configurations on top of BS ones:
· There is no need to introduce any new performance requirements for IAB-DU in addition to already existing BS requirements.
· Basis for requirement re-use:
· Based on Rel-15 gNB performance requirements to discuss IAB-DU performance requirements definition.


In this paper we provide our view on reusing of Rel-15 BS requirements for IAB-DU and address applicability rule structure considering typical IAB node deployment scenarios. 
Discussion
PUSCH
It was agreed to define IAB-DU performance requirements based on Rel-15 gNB requirements. However, one minor exception should be made to address testability issue for some radiated tests. In Rel-16 it was identified that MCS configuration for 16QAM 2T2R radiated test cases was chosen too high that corresponding SNR cannot be reached during the OTA test [2]. To address this issue, corresponding performance requirements were changed in Rel-16 and defined with lower MCS. For IAB-DU we should also reuse Rel-16 requirements for 16QAM radiated test cases. 
Proposal #1: 	For IAB-DU 16QAM 2T2R radiated test cases reuse Rel-16 gNB performance requirements. 

Channel model
IAB-DU requirements should cover both backhaul and access links. Therefore, different types of propagation conditions might be assumed for real deployments. 
It was agreed that channel models for IAB-DU will be reused from BS requirements without introduction of new channel models. In this case the basis of channel models is:




Table 1. Basis for channel model reusing for IAB-DU performance requirements.
	
	Transform precoding disabled
	Transform precoding enabled

	FR1
	TDLB100-400 (QPSK)
TDLC300-100 (16QAM)
TDLA30-10 (64QAM)
	TDLB100-400 (QPSK)

	FR2
	TDLA30-300 (QPSK, 16QAM)
TDLA30-75 (64QAM)
	TDLA30-300 (QPSK)



To reduce the test efforts the following options on channel model prioritization were proposed:
	· [bookmark: _Hlk60961946]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: Skip cases with TDLB100-400 Low and TDLC300-100 Low for FR1 and TDLA30-300 Low for FR2, if there are alternatives.
· Option 3: All existing channel models used in Rel-15 BS testing should be re-used for IAB-DU and applicability rules can be considered to allow reduction of testing load


For test cases with transform precoding there is only one channel model for both FR1 and FR2. Since we are not going to introduce new channel models there is no need to make any prioritizations.
Same time in test cases without transform precoding there are several channel models which cover a wide range of delay spreads and UE mobilities. Also, each of them corresponds to different MCS values. For IAB-DU it is beneficial to have testing of different SNR regions considering access link to UE. 
If we look at Rel-15 simulation results campaign, we can observe a higher than 3 dB span for ideal results in many test cases across all channel models and MCS combinations. It means that from BS implementation point of view there are different optimization options for different channel models. In this case there are no reasons to exclude any of them from testing of IAB-DU.
[bookmark: _Hlk61538624]Proposal #2: 	All existing channel models used in Rel-15 BS testing should be re-used for IAB-DU. 

Inclusion of CA notes
The following options were raised on previous meeting:
	· 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


From IAB-DU point of view there are no limitations on CA operation. In this case it is reasonable to reuse BS approach to test CA per CC basis. Similar note as in BS specification should be added to IAB specification:
“The tests for carrier aggregation shall be carried out according to the declaration. Unless otherwise stated, the tests for carrier aggregation shall apply only for PUSCH with transform precoding disabled, and shall be conducted on per component carrier basis”
Proposal #3: 	Follow Rel-15 approach and clarify that CA can be operated but is tested per carrier. 

MCS
	[bookmark: _Hlk61009283]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 that IAB-DU serves both backhaul MT and access UE, not only high order modulations will be configured in real field. In this case to have sufficient test coverage from different SNR points perspective we suggest keeping all modulation formats.
Proposal #4: 	Keep all MCS from BS demodulation requirements for IAB-DU demodulation requirements.

Test requirements for PUSCH with 30% of maximum throughput
Test case on full HARQ buffer utilization is an important test to ensure reliable communication with bad link quality UEs (cell-edge, blockage, etc..). Therefore, it is necessary to reuse same test cases from BS to IAB-DU nodes. 
Proposal #5: 	All existing requirements for PUSCH with 30% of maximum throughput should be re-used for IAB-DU. 

Transform precoding
UEs with limited power-budget can benefit from the lower PAPR of DFT-s-OFDM waveform. It brings potentially higher PA efficiency and allows to extend coverage by increasing UE Tx power. In this case UL requirements for DFT-s-OFDM waveform are needed to guarantee that IAB-DU can serve all types of UE.
Proposal #6: 	Include requirements for PUSCH with transform precoding enabled for IAB-DU testing. 

Test requirements for UCI multiplexed on PUSCH
UCI can be transmitted either on PUCCH or on PUSCH. We have already agreed to reuse PUCCH test cases (at least some of them). In order to have sufficient test coverage we should also reuse test cases for multiplexed UCI on PUSCH.
Proposal #7: 	All existing requirements for UCI multiplexed on PUSCH should be re-used for IAB-DU. 

Applicability rule
There are several applicability rules were defined for BS:
· The tests shall apply for each supported subcarrier spacing
· The tests shall be done only for the widest supported channel bandwidth for each SCS
· The tests shall apply for anyone of supported PUSCH mapping types (A or B)
· One of the supported TDD UL-DL patterns shall be used for all tests
Based on discussion on the previous meeting the following agreements were made:
	· Using existing applicable rules for CHBW, SCS and number of RX antenna configuration as starting point, further refinement not precluded.
· All existing antenna configurations shall be kept, when re-using BS demod requirements. An applicability rule shall be defined to test only maximum number of antennas declared to be supported by the manufacturer for the respective BS type, i.e., up to 8Rx in conducted/hybrid testing and up to 2Rx in OTA testing.


Current applicability framework looks very reasonable and stable hence we do not see room for further refinement.
Proposal #8: 	For IAB-DU performance requirements use existing applicability rule for CBW, SCS and mapping type. Besides that, define applicability rule to test only maximum number of antennas declared to be supported by the manufacturer for the respective BS type, i.e., up to 8Rx in conducted/hybrid testing and up to 2Rx in OTA testing.



PUCCH
Multi-slot
Multi-slot PUSCH support is up to BS declaration (D.107). In this case there will be no additional test efforts if BS does not support it. For IAB-DU there are no limitations on multi-slot PUCCH implementation. Therefore, we suggest reusing BS approach and reuse such requirements with up to IAB node declaration.
Proposal #9: 	All existing requirements for multi-slot PUSCH should be re-used for IAB-DU and corresponding declaration on supporting of this feature should be defined.

Number of test cases and applicability rule
The following agreement was made regarding PUCCH test cases reusing:
	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


From receive processing perspective PUCCH format 0 is different from other formats since no DMRS is present in PUCCH format 0, unlike other PUCCH formats. In this case if we want to limit the test efforts to only two PUCCH formats we suggest mandatory testing of PUCCH format 0 if IAB-DU declares to support more than 2 PUCCH formats where one of them is PUCCH format 0. 
Proposal #10: 	Keep all the PUCCH requirements and define the following applicability rule:
•	If IAB-DU declares to support more than two PUCCH formats and format 0 is supported, then limit the number of tests to format 0 and any other case chosen by the manufacturer. 
•	If IAB-DU declares to support more than two PUCCH formats and format 0 is not supported, then limit the number of tests to any two cases chosen by the manufacturer.
•	In any other cases apply requirements for declared PUCCH formats.
PRACH
Formats and applicability rule
The following agreement was made regarding PRACH test cases reusing:
	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.


According to Declaration D103 supported PRACH format and SCS is up to BS manufacturer's declaration. Different PRACH formats were defined to optimize performance in different deployment scenarios (small cell, large cell, coverage enhancements, high UE mobility, etc.) Deployment of IAB nodes is also possible in different scenarios and there are no restrictions in terms of supported PRACH format for IAB-DU. In this case we suggest reusing all test cases to have ability to test all PRACH formats. Same time it is reasonable to limit the number of requirements in case IAB node supports more than one PRACH format – for example allow to pass requirements only for two formats. 
In general, PRACH formats are divided into two groups: for long sequence and for short sequence. If IAB node supports formats from different groups, it is beneficial to test formats from each of them. In this case we suggest the following applicability rule: For IAB-DU declares to support more than one PRACH formats, limit the number of tests to any two cases chosen by the manufacturer. If IAB-DU declares to support more than one PRACH formats where formats for both long and short PRACH sequences are presented, require to choose formats with different sequences. 
Proposal #11: 	All existing requirements and applicability rules for PRACH should be re-used for IAB-DU and corresponding declaration on supporting of this feature should be defined. The following new one applicability rule should be added: “For IAB-DU declares to support more than one PRACH formats, limit the number of tests to any two cases chosen by the manufacturer. If IAB-DU declares to support more than one PRACH formats where formats for both long and short PRACH sequences are presented, require to choose formats with different sequences.”
Conclusion
In this contribution we provide our views on IAB-DU performance requirements. In summary, we make the following proposals:
Proposal #1: 	For IAB-DU 16QAM 2T2R radiated test cases reuse Rel-16 gNB performance requirements. 
Proposal #2: 	All existing channel models used in Rel-15 BS testing should be re-used for IAB-DU.
Proposal #3: 	Follow Rel-15 approach and clarify that CA can be operated but is tested per carrier.
Proposal #4: 	Keep all MCS from BS demodulation requirements for IAB-DU demodulation requirements. 
Proposal #5: 	All existing requirements for PUSCH with 30% of maximum throughput should be re-used for IAB-DU. 
Proposal #6: 	Include requirements for PUSCH with transform precoding enabled for IAB-DU testing. 
Proposal #7: 	All existing requirements for UCI multiplexed on PUSCH should be re-used for IAB-DU.
Proposal #8: 	For IAB-DU performance requirements use existing applicability rule for CBW, SCS and mapping type. Besides that, define applicability rule to test only maximum number of antennas declared to be supported by the manufacturer for the respective BS type, i.e., up to 8Rx in conducted/hybrid testing and up to 2Rx in OTA testing.
Proposal #9: 	All existing requirements for multi-slot PUSCH should be re-used for IAB-DU and corresponding declaration on supporting of this feature should be defined.
Proposal #10: 	Keep all the PUCCH requirements and define the following applicability rule:
•	If IAB-DU declares to support more than two PUCCH formats and format 0 is supported, then limit the number of tests to format 0 and any other case chosen by the manufacturer. 
•	If IAB-DU declares to support more than two PUCCH formats and format 0 is not supported, then limit the number of tests to any two cases chosen by the manufacturer.
[bookmark: _GoBack]•	In any other cases apply requirements for declared PUCCH formats.
Proposal #11: 	All existing requirements and applicability rules for PRACH should be re-used for IAB-DU and corresponding declaration on supporting of this feature should be defined. The following new one applicability rule should be added: “For IAB-DU declares to support more than one PRACH formats, limit the number of tests to any two cases chosen by the manufacturer. If IAB-DU declares to support more than one PRACH formats where formats for both long and short PRACH sequences are presented, require to choose formats with different sequences.”
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