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1 Introduction

During RAN4#98 and prior meetings, a number of agreements were made for the IAB-MT. This contribution discusses the remaining issues, together with some considerations on specification implementation and conformance testing.
2 Open issues from WF
In this section, the open issues for IAB-MT from the WF are reviewed.

Synchronization configuration

· Synchronization configuration
· Option 1: Provide DM-RS for fine synchronization. Optionally, TRS can also be transmitted during the test for fine synchronization.
· Option 2: Agreement on this matter is not required.
Our understanding is that “fine synchronization” in this case refers to processes that are a normal part of channel estimation. In our understanding, TRS can be optionally transmitted. Option 1 reflects in our understanding existing agreements.
Reference signals definition

· Reference signals in test parameters and reference channels
· No need to specify SSB, TRS, CSI-RS in the test parameters and FRCs.
FFS: Configurations for SSB, TRS, CSI-RS can be defined.
· Option 3: Configurations for SSB, TRS, CSI-RS can be defined, and they can be transmitted if deemed needed during the test by the IAB manufacturer.
· Option 4: Configurations for SSB, TRS, CSI-RS do not need to be defined, they are left open to implementation.
· Option 5:
· Add note in specification that transmission of SSB, TRS, CSI-RS is not precluded.
· Remove FFS.
In general, we do not see a need to define the parameters for SSB, TRS or CSI-RS in the IAB-MT demodulation specifications. They do not impact the demodulation performance that the requirements are designed to address.

There may be some value to add notes so that it is clear that there is no presumption that they are not transmitted, and that if they are transmitted then they are independent of PDSCH.
Proposal 1: Add the following notes:

Note 1: PDSCH is transmitted only in D slots that do not contain CSI-RS, SSB and TRS. 

Note 2: SSB, TRS and/or CSI-RS are not specified as part of the FRC, but if needed may be transmitted.
Note 3: If SSB, TRS and/or CSI/RS are transmitted then slots may be reserved for these signals. Such slots are not used for PDSCH transmission
Additional simulations to replace TDLC300-100 and TDLA30-300
Option 1: Keep propagation conditions TDLC300-100  in FR1 and TDLA30-300 (Low and medium)  in FR2.
Option 2: Replace the channel model of the test cases corresponding to TDLC300-100 in FR1 and TDLA30-300 (Low and medium) in FR2 with following candidate channel model: TDLA30-10 (Low) for FR1 and TDLA30-75 (Low)  for FR2
We provide the needed additional simulations in [1]. Assuming sufficient simulation results from other companies then we should adopt option 2.
FR1 256QAM testability

· 16QAM and 256QAM (FR1 only) need to be covered. 
· The supporting of 256QAM requirements should be declaration basis. 
· The supporting of 256QAM requirements based on the assumption of 256QAM supporting for 1-O is testable 
· Further checking 256QAM supporting for 1-O considering test link-budget issue. 
At RAN4#98, there was some ambiguity on the testability of 256QAM in FR1. We note that in FR2, 256QAM is not testable due to link budget considerations. For FR1, for conducted requirements there is clearly no link budget issue. For OTA requirements, we note that the in-band blocking level is -43dBm and the sensitivity level -95 to -100dBm depending on bandwidth etc. Testing of in-band blocking is feasible for an AAS basestation. Assuming an AWGN level at 20dB above sensitivity, i.e. -75dBm, then up to around 30dB of SNR on the wanted signal can be achieved with the needed power no greater than that power generated by the test set-up during the in-band blocking test. Thus, we do not see any feasibility issue for 256QAM testing for IAB in FR1.
PMI reporting
· PMI inclusion
· Option 2: 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.
· Option 3: Not to include PMI requirements for IAB-MT.
· PMI CSI-RS Resource type and report config
· Option 1: Change report configuration and CSI-RS resource type from aperiodic to periodic
· Option 2: Limit requirements to only include periodic NZP CSI-RS and reporting.
During RAN4#98-e, it was proposed that PMI requirements could be skipped. The reasoning would be that it is expected that the backhaul link has stable conditions and the PMI reporting is not needed. Creating a requirement and test could then force an IAB vendor to do an unnecessary implementation of PMI reporting.
Although this may be the case, there may still be scenarios where PMI is implemented. It would not make sense that, in the case of PMI reporting being implemented the IAB would not be subject to any performance requirement, in particular since performance requirements already exist.

To allow for implementations that choose not to implement PMI whilst still defining a performance requirement for those that do, we propose that PMI reporting requirements are included, but that support for PMI reporting is by declaration.

Proposal 2: Include PMI requirements, and a declaration of PMI support
Regarding periodic and aperiodic reporting, most likely changing to periodic reporting would not have any performance impact and would work. What would be safer, however would be to use the requirements as they exist.
Proposal 3: Adopt PMI reporting requirements as they exist in 38.101-4
For RI, similar questions exist:
· RI inclusion
· Option 2: 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.
· Option 3: Not to include RI requirements for IAB-MT.
· RI CSI-RS Resource type and report config
· Option 1: Change report configuration and CSI-RS resource type from aperiodic to periodic
· Option 2: Limit requirements to only include periodic NZP CSI-RS and reporting.
For RI, a similar argumentation is applicable as for PMI; if an IAB vendor is very sure that the link will always be very high SNR and very stable he may not implement RI, however in case RI is implemented it should be subjected to requirements. The same approach seems appropriate.
Proposal 4: Include RI requirements, and a declaration of RI support.

Similar logic also applies for the periodic/aperiodic question

Proposal 5: Adopt RI reporting requirements as they exist in 38.101-4
3 Other issues

In this section, some additional issues are addressed in regard to conformance testing

OCNS model for unused REs

The UE specifications incorporate an OCNS model for unused REs for the PDCCH and PDSCH.
For the IAB-MT specification, it has been agreed that IAB-MT FRCs will be single slot based and in normal DL slots. The FRCs will not overlap with slots containing SSB. Although CSI-RS may be transmitted, this is optional and if used should be transmitted in slots that do not contain PDSCH. We propose that PDCCH (for other users) and PDSCH are not overlapped in the same symbol. If this is the case, then similar to uplink, the PDSCH FRC will contain only PDSCH and DM-RS and all REs will be allocated. There will not be a need for OCNS.

Proposal 6: Define single slot PDSCH FRC so that symbols containing PDSCH contain only PDSCH and DM-RS and with all REs allocated.

Proposal 7: No need for OCNS for PDSCH

For PDCCH, the existing FRCs used for the UE requirements do not quite fill up all of the RBs in PDCCH symbols. In order to use the same requirements, the same FRCs should be used. In this case, OCNS is needed for PDCCH.

Proposal 8: Include OCNS for PDCCH

Test tolerances

For the conformance test specification, there is a need to agree test tolerances for conformance testing. For IAB-DU, the TT is 0.3dB for both OTA and conducted if the channel is AWGN and is 0.6dB if the channel is fading. The test setup is the same between IAB-DU and IAB-MT, and thus we propose that the same TT should be applied.

Proposal 9: TT=0.3dB for static channel, TT=0.6dB for fading channel for both conducted and radiated testing.
4 Conclusion

Proposal 1: Add the following notes:

Note 1: PDSCH is transmitted only in D slots that do not contain CSI-RS, SSB and TRS. 

Note 2: SSB, TRS and/or CSI-RS are not specified as part of the FRC, but if needed may be transmitted.

Note 3: If SSB, TRS and/or CSI/RS are transmitted then slots may be reserved for these signals. Such slots are not used for PDSCH transmission

Proposal 2: Include PMI requirements, and a declaration of PMI support

Proposal 3: Adopt PMI reporting requirements as they exist in 38.101-4

Proposal 4: Include RI requirements, and a declaration of RI support.

Proposal 5: Adopt RI reporting requirements as they exist in 38.101-4
Proposal 6: Define single slot PDSCH FRC so that symbols containing PDSCH contain only PDSCH and DM-RS and with all REs allocated.

Proposal 7: No need for OCNS for PDSCH

Proposal 8: Include OCNS for PDCCH

Proposal 9: TT=0.3dB for static channel, TT=0.6dB for fading channel for both conducted and radiated testing.
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