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1 Introduction

In the updated WID for power saving, the objective to specify the MIMO layer adaptation is captured as follows:

1) Specify the power saving techniques of UE adaptation to the maximum number of MIMO layers [RAN1, RAN2, RAN4]

a) Specify configuration of a different MIMO layer configuration of the initial/default BWP compared with other BWPs of a Serving Cell.  [RAN2, RAN4]
i) Discuss whether to also extend this to define per-BWP MIMO layer configuration [RAN1, RAN2] 
b) Evaluate if switching and interruption times for UE dynamic adaptation to the maximum number of MIMO layers are needed and which case assuming a relationship between the number of RF ports and the MIMO layer configuration [RAN4]
NOTE: Switching on/off the RF is part of the evaluation
In this paper, we discuss left issues of maximum number of MIMO layer configuration per BWP.
2 Discussion

In last meeting, it has been agreed that in addition to per cell MIMO layer configuration, another MIMO layer can be configured to the initial/default BWP. The UE can apply another configuration of MIMO layer when the active BWP is switched to the initial/default BWP. It’s FFS whether the per-BWP maximum MIMO layer is allowed or not.
In NR R15, per-serving cell maximum MIMO layer configuration for PDSCH/PUSCH is supported according to the CR R2-1819086. The per-serving cell maximum MIMO layer configuration for PDSCH/PUSCH in TS 38.331 is as follows:
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Regarding the FFS, i.e., whether per-BWP maximum MIMO layer configuraiton is allowed or not, our view is that:

Firstly, as indicated in the LS from RAN1 R2-1818973, it’s indicated that maximum MIMO layer can be per BWP basis, but the UE expects that it should be the same for all configured BWPs in a CC:

Q3:
If the answer to Q2 is “no”, should a new parameter be added per serving cell or per BWP? RAN2 could add a parameter if RAN1 considers it necessary. From RAN2 perspective, per serving cell is preferred due to simplicity at this late stage in Rel-15.
Answer: New higher layer parameter is introduced on a per-BWP basis; and the UE expects that the configured value of this parameter shall the same for all configured BWPs in a CC for Rel-15
 For PDSCH, and non-codebook based PUSCH, maxRank signaling would be introduced per BWP
So, actually, RAN1’s intention is to support per-BWP maximum MIMO layer configuration, but in the end, RAN2’s signaling implemented it in a per-serving cell way since in the LS it clearly indicates that the configured value of this parameter shall be the same for all configured BWPs in a CC.

Secondly, from power saving perspective, per-BWP maximum MIMO layer provides a good way to dynamically adapt the antenna. UE can be dynamically switched to a BWP with less maximum MIMO layer compared to that of the original one. Then, UE is able to adapt the antenna/RF chains, particularly, less maximum MIMO layer configuration means UE can turn off some antenna/RF chains, so that it’s possible to reduce UE power consumption.
Based on the above discussion, we thus propose:
Proposal 1 Per-BWP maximum MIMO layer configuration is allowed.

Regarding the configuration, the per-BWP maximum MIMO layer configuration can be configured in PDSCH-Config IE and PUSCH-Config IE for PDSCH/PUSCH respectively.
Proposal 2 Per-BWP maximum MIMO layer is configured in PDSCH-Config and PUSCH-Config for PDSCH/non-codebook based PUSCH respectively.

3 Conclusion

Based on the discussion we propose the following:
Proposal 1
Per-BWP maximum MIMO layer configuration is allowed.
Proposal 2
Per-BWP maximum MIMO layer is configured in PDSCH-Config and PUSCH-Config for PDSCH/non-codebook based PUSCH respectively.
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