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1. Introduction
In the last meeting, the 2-layer MIMO case was almost done and we have several agreements as shown in below [1]:

· Revise the current wording “Intra-band non-collocated EN-DC” of the WID as follows in next RAN plenary.
· Inter-band non-collocated EN-DC
· inter-band EN-DC with overlapping
· Intra-band non-collocated NR-CA
· Prohibit Simultaneous Rx/Tx behavior for UE for this study
· Total four RF antenna is assumed.
· Reuse UE RF architecture of inter-band non-contiguous DC_42_n77/78 EN-DC Type-2 (i.e. 2 layer/2 Rx Chain per CC, total 4 Rx Chain) as the baseline.
· 1 CC on each sub-block. This means to be a total of 2 CC, i.e. n78(2A)/n77(2A) for CA as baseline
· 3 CC, i.e. n77(3A)/n78(3A), is not precluded. The work on 3CC should be done after work for 2CC is finalized and it is clear how many non-collocated base stations are assumed.
· 25dB power imbalance, 1dB REFSENS relaxation. RAN4 may revisit if there is technical concern.
· Agree to consider sync NR-CA scenario.
· No Tx-Rx simultaneous operation is assumed to be supported for sync NR-CA scenario.
· FFS async NR-CA scenario.
· Encourage operators to give their preference of async scenario.
· Type-1 is default/legacy already specified and Type-2 should be specified for non-collocated NR-CA.
· Focus on NR-CA Type-2 UE (2 Rx Chains per CC, total 4 Rx Chains) in this meeting and begin discussions on UE RF architecture of “New Type UE” from next meeting

In this contribution, we further discuss the reference architecture and requirement for the UE support 4-layer MIMO under CA when power imbalance exists.
2. Discussion
For the NR CA Type-2 UE, 2Rx chain per CC is the reference architecture and under this architecture, each CC also can perform 2-layer MIMO. To overcome the impact of large power imbalance, the key point is each CC needs a separate RF chain (especially AGC), so when we consider the UE needs to support 4-layer MIMO under non-collocated deployment, it is straightforward to extend the reference architecture to 4Rx chain per CC.

Proposal 1: For the “New Type UE” that support 4-layer MIMO, the 4Rx chain per CC can be the baseline for the reference architecture.

Then we can further discuss the requirement. For 2-layer MIMO case, 1 dB relaxation under 25 dB power imbalance was agreed and we can discuss whether this requirement still applicable for 4-layer case. For the power imbalance value, it depends on the actual deployment which is not impacted by the MIMO layer number. As for the relaxation, only if we guarantee that each CC has sperate RF chain, the degradation is also expected to be similar. In fact, the analysis for the 1 dB in previous release is not related to the MIMO operation, which means the relaxation should also be independent with MIMO layer number.

Observation 1: Either 1 dB relaxation or 25 dB power imbalance is not affected by MIMO layer number.

Proposal 2: For 4-layer MIMO case, 1 dB relaxation with 25 dB power imbalance still can be reused. 

3. Conclusion
In this contribution, we further discuss the reference architecture and requirement for 4-layer MIMO case, and our views are shown in above；
Observation 1: Either 1 dB relaxation or 25 dB power imbalance is not affected by MIMO layer number.

Proposal 1: For the “New Type UE” that support 4-layer MIMO, the 4Rx chain per CC can be the baseline for the reference architecture.

Proposal 2: For NR CA 4-layer MIMO case, 1 dB relaxation with 25 dB power imbalance still can be reused. 
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