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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 last RAN2#107 meeting, we had the following agreements regarding MIMO layer adaptation:

Agreements 

1 Maximum number of MIMO layers can be configured at least per DL BWP including initial/default and others.  

2 
If maximum number of MIMO layers is configured for a BWP, the UE uses this value and ignores the cell-specific value provided in the PDSCH-ServingCellConfig IE, when operating in the BWP.

3 If maximum number of MIMO layers is not configured for a BWP, the UE uses the cell-specific value provided in the PDSCH-ServingCellConfig IE, when operating in the BWP.

In this paper, we further discuss the remaining stage 3 issues of maximum number of MIMO layer configuration per BWP.
2 Discussion

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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In last meeting, it’s agreed maximum number of MIMO layers can be configured at least per DL BWP including initial/default and others.
There are potentially two ways to configure the maximum number of MIMO layers per DL BWP, i.e., PDSCH-ConfigCommon and PDSCH-Config. Since we agreed the maximum number of MIMO layer is per DL BWP, furthermore this parameter should be UE-specific, so we propose to add it in the PDSCH-Config IE.
Proposal 1 Maximum number of MIMO layers is configured per DL BWP as part of the PDSCH-Config IE.
One remaining issue is whether the maximum number of UL MIMO layer should be adaptive per UL BWP. Although we think it’s more related to RAN1 discussion, we can have some preference in RAN2. 
In our view, the power consumption of uplink RF chains is different from that of the downlink case. For the downlink, the UE needs to keep sufficient number of RF chains for most of the time to guarantee the reception of data scheduling with the maximum number of DL MIMO layers, irrespective of whether there is actual scheduling or not. Therefore, DL MIMO layer adaptation would be benefical for the case of light traffic load. 
We don’t think there is sufficient power saving gain for uplink to perform the maximum UL MIMO layer adaptation. The reason is that UE only uses uplnk RF chains when uplink transmission happens while for DL UE has to keep using DL RF chains for potential data reception/scheduling. Meanwhile, if the UE’s channel condition is good enough, the network could even schedule the UE with higher uplink MIMO layers which could potentially reduce the uplink transmission duration due to higher data rate. Thus, there could be even potential power saving due to reduced uplink transmission time.
However, whether we need uplink MIMO layer adaptaion is up to RAN1 discussion, for now, it’s rush to have an conlusion on supporting uplink MIMO layer adaptaion from RAN2 point of view.

Proposal 2 RAN2 wait for further RAN1 input on whether uplink MIMO layer adaptation per UL BWP is supported or not.
3 Conclusion

Based on the discussion we propose the following:
Proposal 1
Maximum number of MIMO layers is configured per DL BWP as part of the PDSCH-Config IE.
Proposal 2
RAN2 wait for further RAN1 input on whether uplink MIMO layer adaptation per UL BWP is supported or not.
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