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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 document, we share our view on MIMO layer adaption for power saving.

Discussion
In Rel-15, several sections have been specified for BWP switching requirements in TS38.133 specification, including DCI-based, timer-based and RRC-based BWP switch. And for each different scenario of triggering, two types of UE capability with sets of values for different numerologies has been defined for BWP switching delay in section 8.6 of TS 38.331. 
According to BWP switch, the MIMO layer configuration can also be configured in similar ways as triggered by DCI, timer or RRC signaling. Besides parameters changing of SCS, center frequency and bandwidth, maximum MIMO layer configuration should be considered at the same time. 
Proposal 1: MIMO layer configuration can also be configured in similar ways as BWP switch which can be triggered by DCI, timer or RRC signaling.

In Rel-15, only per-serving cell maximum MIMO layer configuration for PDSCH/PUSCH is supported as below.  Max MIMO layer configuration is only defined for per serving cell. So max-MIMO layers must be changed along with serving cell reconfiguration in IEs PDSCH/PUSCH-ServingCellConfig.
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And another view is that max-MIMO layers can be reconfigured with changing BWP. Currently, RAN2 is also discussing to specify configuration of a different MIMO layer configuration of the initial/default BWP compared with other BWPs of a serving cell, and to extend this to define per-BWP MIMO layer configuration. 

In our view, per-BWP maximum MIMO layer configuration should be allowed. 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. 
[bookmark: _Toc16776242][bookmark: _Toc16780750][bookmark: _Toc16781100]Proposal 2: Per-BWP maximum MIMO layer configuration is benificial to be specified.
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]Therefore, BWP switching requirement frame work can be reused especially for MIMO layer adaption, with such factors to be considered, e.g. different scenarios of triggering, types of UE capability with sets of values for different numerologies, as the table below. Once per-BWP maximum MIMO layer configuration defined, the procedures of MIMO layer configuration can be totally contained in BWP configuration, which means BWP switching requirement frame work can be reused. 
[bookmark: _Toc16776238][bookmark: _Toc16780746][bookmark: _Toc16781096]Proposal 3: BWP switching requirement can be reused for MIMO layer adaption if per-BWP max MIMO layer configuration is supported.
[bookmark: _Toc16776239][bookmark: _Toc16780747][bookmark: _Toc16781097]In our understanding, RAN4 need to further check if the MIMO layer adaptions process on top of BWP switching framework cause additional requirements. Potential additional delay and interruption for MIMO layer adaption need to be studied including RF and baseband part. Regarding different UE capability or implementation, we believe that the values can be further reduced or revised for different numerologies to ensure the performance for UE supporting power saving.

Conclusion
In this contribution, we propose our views as followings.
Proposal 1: MIMO layer configuration can also be configured in similar ways as BWP switch which can be triggered by DCI, timer or RRC signaling.
Proposal 2: Per-BWP maximum MIMO layer configuration is benificial to be specified.
Proposal 3: BWP switching requirement can be reused for MIMO layer adaption if per-BWP max MIMO layer configuration is supported.
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