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Background
During RAN#98 meeting, Revised WID [1] on MIMO Evolution for Downlink and Uplink was approved. In this contribution, we share our views about UE demodulation requirements for MIMO evolution.
Discussion
Test scope
[bookmark: _Hlk145345565]Multi-TRP enhancement
[bookmark: _Hlk145345557]Unified TCI framework extension
[bookmark: _Hlk145347243]In Rel-18, the unified TCI framework is introduced for all multi-TRP schemes defined in previous releases. However, the enhancement is only for QCL/TCI relationship, so there is no any impact on baseband processing. Also considering that there is no any demodulation performance requirement are defined using the unified TCI framework for single TRP until now, we propose to not define any demodulation performance requirements for unified TCI framework extension.
Do not define any demodulation performance requirements for unified TCI framework extension.
CSI enhancement
Type-II codebook refinement for high/medium velocities
In Rel-18, Type-II codebook refinement for high/medium velocities, that has benefit for the throughput improvement in some scenario, is supported for at most 4 layers, including both Rel-16 eTypeII codebook refinement and Rel-17 FeTypeII port selection codebook refinement. Considering that the new codebook has impact on baseband processing and also the PMI reporting requirements are defined for Rel-16 eTypeII codebook, we propose to define PMI reporting requirements for the new Rel-16-based doppler measurement type-II codebook. 
Define PMI reporting requirements for the new Rel-16-based doppler measurement type-II codebook.
TRS-based TDCP reporting
In Rel-18, for aiding gNB determination of codebook switching and SRS periodicity, the TRS-based TDCP reporting is support. UE can report quantized wideband normalized amplitude/phase of the time-domain correlation profile for at most 4 delays. However, during the demodulation test, the codebook type should not be switched since that the RRC parameters should be fixed, and also SRS-based precoding using channel reciprocity in TDD should not be used since that the precoding is up to TE implementation. Also considering that it is difficult to judge whether the TDCP reporting by the UE is accurate during the demodulation test, and also it is difficult to measure the performance gain during the demodulation test, we propose to not define any demodulation performance requirements for TRS-based TDCP reporting.
Do not define any demodulation performance requirements for TRS-based TDCP reporting.
Type-II codebook refinement for CJT mTRP
In Rel-18, Type-II codebook refinement for CJT mTRP, that has benefit for the throughput improvement in some scenario, is supported for at most 4 TRPs and at most 4 layers, including both Rel-16 eTypeII codebook refinement and Rel-17 FeTypeII port selection codebook refinement. Considering that the new codebook has impact on baseband processing and also the PMI reporting requirements are defined for Rel-16 eTypeII codebook, we propose to define PMI reporting requirements for the new Rel-16-based CJT type-II codebook. 
Define PMI reporting requirements for the new Rel-16-based CJT type-II codebook.
For the new Rel-16-based CJT type-II codebook, two different modes are defined that using independent or joint FD basis selecting across TRPs respectively, at the same time the mode 2 is defined as the basic feature based on the RAN1 features list 40-3-1-1. So we propose to only consider mode 2 for the new Rel-16-based CJT type-II codebook PMI reporting requirements. In addition, we propose to consider 2 TRP (minimum requirements) as and 8 antenna ports (same as Rel-16 eType II codebook PMI reporting requirements) per TRP for the new Rel-16-based CJT type-II codebook PMI reporting requirements at the starting point.
[bookmark: _Hlk145345689]Only consider mode 2 for the new Rel-16-based CJT type-II codebook PMI reporting requirements.
Consider 2 TRP and 8 antenna ports per TRP for the new Rel-16-based CJT type-II codebook PMI reporting requirements at the starting point.
Reference signal enhancement
DMRS enhancement
In Rel-18, length 4 FD-OCC is used to increase the maximum number of DMRS ports. From the demodulation point of view, it is a new feature on UE baseband processing, demodulation performance requirements can be defined to verify whether UE can support the new OCC pattern. Since all DMRS port are orthogonal, it is expected that the performance under new OCC pattern is same as that under the legacy OCC pattern. To reduce the test effort and the simulation effort, we propose to select limited one or two cases from the legacy cases to reuse the requirements, but change the DRMS port configuration to the new defined DMRS ports, e.g. {1008}, {1008, 1009}, {1008, 1009, 1010} and {1008, 1009, 1010, 1011} for rank 1, 2, 3 and 4 respectively for DMRS eType1. Applicability rule can be defined that UE can skip the legacy case if UE has passed the case with the same configuration but using new DMRS ports.
For DMRS enhancement, select limited one or two cases from the legacy cases to reuse the requirements, but change the DRMS port configuration to the new defined DMRS ports, e.g. {1008}, {1008, 1009}, {1008, 1009, 1010} and {1008, 1009, 1010, 1011} for rank 1, 2, 3 and 4 respectively for DMRS eType1.
Applicability rule can be defined that UE can skip the legacy case if UE has passed the case with the same configuration but using new DMRS ports.
Proposals
In this contribution, we discuss on UE demodulation requirements for MIMO evolution. Our observations and proposals are:
1. Do not define any demodulation performance requirements for unified TCI framework extension.
Define PMI reporting requirements for the new Rel-16-based doppler measurement type-II codebook.
Do not define any demodulation performance requirements for TRS-based TDCP reporting.
Define PMI reporting requirements for the new Rel-16-based CJT type-II codebook.
Only consider mode 2 for the new Rel-16-based CJT type-II codebook PMI reporting requirements.
[bookmark: _GoBack]Consider 2 TRP and 8 antenna ports per TRP for the new Rel-16-based CJT type-II codebook PMI reporting requirements at the starting point.
For DMRS enhancement, select limited one or two cases from the legacy cases to reuse the requirements, but change the DRMS port configuration to the new defined DMRS ports, e.g. {1008}, {1008, 1009}, {1008, 1009, 1010} and {1008, 1009, 1010, 1011} for rank 1, 2, 3 and 4 respectively for DMRS eType1.
Applicability rule can be defined that UE can skip the legacy case if UE has passed the case with the same configuration but using new DMRS ports.
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