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Introduction
At RAN1 #98-bis [1], the following aspects related to UE Power Saving in NR were agreed:
	Conclusion:
· No additional spec impact to support adaptation of UL Max #MIMO layers for UL NCB and CB MIMO in Rel-16 power saving WI

Agreements:
The configured per-BWP DL max MIMO layer value is expected to be less than or equal to the per-cell configured DL Max MIMO layer value (if configured).

Agreements:
· DL-SCH TBSLBRM is invariant across all the DL BWPs, when DL max MIMO layer adaptation is per BWP
· FFS details

Agreements:
· No spec change for TS38.212 is needed for determining DL-SCH TBSLBRM when downlink max MIMO layer adaptation is configured. 
· Note: DL-SCH TBSLBRM is not dependent on the per-BWP configured maximum number of DL MIMO layers value.
· When maximum number of DL MIMO layers per BWP is configured for all configured DL BWPs for a serving cell,
· At least one BWP is configured with per-BWP configured maximum number of DL MIMO layers value equal to the per-cell configured maximum number of DL MIMO layers value (if configured).




UE adaptation to maximum number of MIMO layers is a potential power saving scheme. Based on UE geometry and/or traffic condition/load and/or UE battery status, UE may not need to operate with all four RF chains active always. If UE can receive a signaling from the network of max #MIMO layers, UE may take this into account to operate with appropriate number of RF chains to save UE power. During study item phase, submitted results demonstrated the power saving benefit of MIMO layer adaptation. Dynamic adaptation of max #MIMO layers allows the UE to suitably control how many RF chains to keep in operation.
In this contribution, we describe our views on remaining issues and aspects of UE adaptation to the max #MIMO layers.
SRS antenna switching issue
[bookmark: _GoBack]As was noted by some companies during the RAN1#98-bis meeting [2], use of SRS antenna switching configuration for DL CSI acquisition procedure was discussed for the case of UE adaptation of max #MIMO layers. Rel-15 does not support changing SRS antenna switching configuration dynamically. At the same time, if UE is configured with SRS antenna switching configuration that is aligned with capability on max #MIMO layers, e.g., UE capability is four MIMO layers and SRS antenna switching configuration is 2T4R, there is issue how to use this configuration for power saving BWP, i.e. for BWP with smaller max #MIMO layers configured (e.g. 2). In such case, UE can turn off part of RF chains but should use these chains for SRS antenna switching. When power saving is enabled at the UE based on MIMO layer adaptation, it might be possible that some of the Rx antennas are autonomously turned off by the UE introducing some mismatch between sounded antennas and actual antenna used by the UE for DL reception.
In such situation, UE behavior is unknown to the network. Some companies proposed some UE signaling of fallback SRS switching configuration to avoid such situations. Depending on UE capability and max #MIMO layers configured for power saving BWP, number of possible SRS configurations varies, so UE may provide fallback configuration (2T2R or 1T2R for the above example) to the network and it will be configured for power saving BWP. 
However, it may not be a problem that UE behavior is unknown to gNB if UE implementation correctly handles such situations. For example, when UE is configured with 2T4R, but UE is currently using only 2Rx, UE can simply sound each of two antennas twice. From DL precoder determination it has no impact and should be fully transparent to gNB. So, the second option to solve this issue is UE implementation.
Observation 1: SRS antenna switching issue due to adaptation of max #MIMO layers can be handled by the UE implementation.
The first option can provide gain by reduction in system overhead due to possibility of configuring smaller number of SRS resources for power saving. On the other hand, configuration with smaller number of SRS resources decreases flexibility of UE behavior during SRS antenna switching operation, so the second option is preferable due to no impact to the UE performance and specification.
Proposal 1: It is up to UE implementation how to handle SRS antenna switching issue when it appears due to turning off some RF chains for adaptation of max #MIMO layers.
Max #MIMO layers adaptation by WUS DCI
As maximum number of MIMO layers was agreed to be configured per BWP, Rel-15 mechanism of BWP switching by scheduling DCI during active time is used to adapt maximum number of MIMO layers. The remaining point for discussion is indication outside Active time.
From our point of view, it is reasonable to support adaptation by power saving signal/channel before Active time. UE adaptation of the max #MIMO layers is already agreed to be performed by BWP switching. So, it can be supported by using a BWP indication in DCI with CRC scrambled by PS-RNTI before active time. In such case, if configured offset of WUS is enough, UE adaptation of the max #MIMO layers is performed during UE wake up, so no data transmission interruption is needed for BWP switching. If the configured PS_offset is not enough to include UE adaptation of the max #MIMO layers into awakening procedure, bitwidth of this field can be set to be zero.

Proposal 2: Include BWP indication to the DCI with CRC scrambled by PS-RNTI to support UE adaptation of the max #MIMO layers.
Conclusion 
In this contribution, we discussed our views on remaining aspects of UE adaptation to the max #MIMO layers. The observations and proposals are summarized below.
Observation 1: SRS antenna switching issue due to adaptation of max #MIMO layers can be handled by the UE implementation.
Proposal 1: It is up to UE implementation how to handle SRS antenna switching issue when it appears due to turning off some RF chains for adaptation of max #MIMO layers.
Proposal 2: Include BWP indication to the DCI with CRC scrambled by PS-RNTI to support UE adaptation of the max #MIMO layers.
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