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1 Introduction

During RAN4#97-e, progress was made in agreeing parameters and configurations for IAB-MT demodulation requirements. In this contribution, we present proposals for the remaining open issues and parameters. 
The open issues divide into two parts. One relates to whether the UE requirement SNR levels can be re-used even if the TDD pattern differs, and whether to define the FRCs as multi-slot (assuming a TDD pattern) or single slot (as is the case for BS). The other part is the remaining parameters.
2 Discussion

UE demodulation requirements are defined based on certain TDD patterns, timing of HARQ-ACK feedback and with FRC covering multiple slots. An IAB-MT does not receive in every DL slot and the effective TDD patterns may differ significantly to a UE. For this reason, it is important that the requirements are generic to TDD pattern.

Comparing SNR for several requirements between the standardized TDD pattern and a pattern with a single DL slot, the difference in RX SINR is not significant for throughput-based requirements and CQI requirements. Requirements on control channels such as PDCCH and PBCH are inherently single slot. 
For simplicity, in our view it is preferable to define a single slot FRC for all requirements. There is no need to explicitly specify SSB, TRS, CSI-RS are transmitted, however standardized configurations that can be used in testing if needed could be captured if this is useful.

Proposal 1: IAB-MT demodulation requirements are defined based on single-slot FRCs

Proposal 2: No need to specify SSB, TRS, CSI-RS in the test parameters and FRCs, but configurations can be defined, and they can be transmitted if deemed needed during the test by the IAB manufacturer.

Regarding the parameters for the requirements, it is useful to consider the remaining issues not as yet agreed for each of the channels individually:

PDSCH:

For the modulation order, it was agreed that 64QAM will be tested and that QPSK will not be tested. The reasoning behind this is that the backhaul link is likely to be stable and high SNR. For 16QAM, there was no agreement. It is not entirely clear that the backhaul link will always support 64QAM in every slot, in particular for the local area BS, especially if the IAB is deployed for coverage extension purposes. Thus, in our understanding, setting a requirement for 16QAM demodulation is justified.

Proposal 3: Include requirements for PDSCH with 16QAM, at least for the local area IAB-MT.

It was not agreed whether to take requirements for mapping types A and B or only one of the mapping types. In general, it is not likely that reduced slot lengths will be applied for the backhaul link. Also, in the UE specification type B requirements are only defined for QPSK, which has already been agreed not to be supported, and thus a new requirement would need to be created for supporting type B. 
Proposal 4: Define requirements for PDSCH mapping type A only.

Whether to support Enhanced Type I requirements in the IAB-MT specification or not was left open at the previous meeting. In our view, there is no harm in including the requirements since they already exist and support can be based on declaration. The same is true for requirements on CSI-RS overlapping PDSCH and CRS rate matching; there is no harm in including the requirements and declaring support for the features if needed.

Proposal 5: Support for Enhanced Type 1 receiver, CSI-RS overlapping PDSCH and CRS rate matching should be declared.

During the previous meeting, it was proposed to not specify the PDCCH configuration, tracking CSI-RS configuration and ZP CSI-RS and leave them for implementation during the test. We are fine with this approach.
PDCCH:

For the PDCCH, the open issues are whether to define requirements for the same set of aggregation level as in the UE specification or only AL8, and whether to define CSI-RS for tracking. This is tied to a question on whether multi-vendor interoperability can be supported if the definitions are not the same as for the UE.

It is worthwhile to note that in the UE specification, for FR1 only AL2, 4, 16 are considered for 1TX and AL8 for 2TX. For FR2, only the 120kHz SCS is included for PDCCH testing and AL2, 4 are tested with 1TX and 8, 16 with 2TX. So, it is not the case that all AL are tested with all SCS and all number of TX, and it was because of the Rel-15 discussion to reduce the number of total test cases.
Regarding inter-vendor operability, at least the wide area IAB node has to be operator deployed. In case the IAB does not support all configurations and AL then the operator can configure the network not to use un-supported formats. This configuration can be made regardless of whether the IAB-MT and donor are from the same vendor or different vendors. For the local area IAB, it should be clarified whether the operator always owns and deploys the IAB. In any case, already in the UE specification not all combinations of SCS, AL and number of transmitters are tested.

In our view, it is important to include tests for both 1TX and 2TX. This implies that considering AL8 alone is not sufficient, as in this case tests are only defined for 2TX. The set of AL could be reduced to e.g. 2, 4. However, in our view the PDCCH tests are not time consuming and it would also be acceptable to include all of the tests defined for the UE.

Proposal 6: For PDCCH, either (i) include only AL4 and AL8 with 1Tx/2Tx or (ii) include all UE tests.

There is also a question whether the tracking CSI-RS configuration needs to be included in the specification. Due to the potentially different TDD patterns for IAB-MT, it may not be the case that the configuration in the specification is applicable for real operation. However, we do not see any harm in including a configuration. Either way, we do not see an inter-vendor interoperability issue for the reasons discussed above.
Proposal 7: No need to transmit CSI-RS, but configurations can be defined, and they can be transmitted if deemed needed during the test by the IAB manufacturer.

Sustained data rate
The sustained data rate requirement relates to higher layer (PDCP) throughput in AWGN. For single-carrier operation, it is in effect a test of some higher layer protocols. These protocols are not tested for a network node. When CA is operated, it also tests the baseband dimensioning. As a network node, an IAB may operate CA, but it may also operate multi-carrier. The same baseband, when operating as DU may potentially receive on several carriers from different UEs. The baseband in a network node is not as constrained as for a UE and SDR tests are not meaningful. Or this reason, we do not see the need for SDR requirements for the IAB-MT.
Proposal 8: Do not include SDR requirements for the IAB-MT
CSI requirements

To provide a useful backhaul link, the general assumption should be that the link has high SNR and is stable. The link is likely to have direct sight, in particular for a wide area IAB-MT that is installed by the operator. For this reason, CSI reports can be relatively infrequent and can be wideband (since a multi-path channel is not expected).
CQI
For FR1, periodic CQI reporting is defined for AWGN and wideband CQI, and aperiodic reporting for narrowband CQI. Considering the nature of the backhaul link, narrowband CQI and aperiodic reporting is not needed.
Proposal 9: For FR1 CQI, use periodic reporting for both the AWGN and the wideband fading CQI requirements.

For FR2, periodic reporting is defined for AWGN. For fading, wideband aperiodic reporting is defined. We believe that a CQI test in fading conditions is needed. Ideally it would be preferable to keep to periodic but being pragmatic since in the UE spec a requirement is defined only for aperiodic, it is reasonable to take the aperiodic requirement rather than define a new requirement for IAB.

Proposal 10: For FR2 CQI, use periodic AWGN and wideband aperiodic CQI requirements.

PMI

For FR1 and FR2, PMI reporting (Type-I single panel, 4Tx and 8Tx for FR1, 2Tx for FR2 in Rel-15) is defined based on aperiodic reporting. In our view, for the sake of pragmatism, the PMI requirements for the UE should be re-used.

Proposal 11: For PMI, re-use UE requirements.

RI
Periodic RI reporting is defined for FR1 and aperiodic for FR2. From a pragmatic standpoint, we believe that it is sufficient to use the UE requirements.

Proposal 12: For RI, re-use UE requirements

In the WF, there is a proposal to remove some parameters from the specification and leave for implementation such as CSI-RS for tracking, PDCCH configuration etc. It is not strictly necessary to include these in the specification, although we see no harm to do so.

3 Conclusion

Proposal 1: For the IAB-MT requirements, define single-slot FRCs

Proposal 2: No need to transmit SSB, TRS, CSI-RS, but configurations can be defined, and they can be transmitted if deemed needed during the test by the IAB manufacturer.

Proposal 3: Include requirements for PDSCH 16QAM, at least for the local area IAB-MT.

Proposal 4: Define requirements for PDSCH mapping type A only.

Proposal 5: Support for Enhanced Type 1 receiver, CSI-RS overlapping PDSCH and CRS rate matching should be declared.

Proposal 6: For PDCCH, either (i) include only AL4 and AL8 or (ii) include all UE tests.

Proposal 7: Include tracking CSI-RS configuration.

Proposal 8: Do not include SDR requirements for the IAB-MT
Proposal 9: For FR1 CQI, use periodic reporting for both the AWGN and the wideband fading CQI requirements.

Proposal 10: For FR2 CQI, use periodic AWGN and wideband aperiodic CQI requirements.

Proposal 11: For PMI, re-use UE requirements.

Proposal 12: For RI, re-use UE requirements
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