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Introduction
UE power saving work item was updated in [1]. One element of the work item is to specify the power saving techniques of UE adaptation to the maximum number of MIMO layers:
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] 
This contribution discusses if it is needed to define maximum number of MIMO layers per BWP of a serving cell or the already agreed different definitions for initial/default BWP and other BWP of the serving cell are sufficient for the purpose of power saving. In addition, the contribution discusses the impact of BWP switching for power saving in a serving cell on URLLC operation in another serving cell.    
Discussion
Per-BWP MIMO layer configuration
In our view, a key motivation to use UE adaptation to the maximum number of MIMO layers in DL is to adapt the number of active RX antennas based on the presence or absence of traffic. It is noted that such adaptation is in contrast to DCI indication of the number of PDSCH layers for a serving cell which requires the maximum number of active RX antennas for the serving cell at least for same-slot PDSCH scheduling.    
It is decided to use BWP switching to adapt the maximum number of MIMO layers. In general there could be several reasons for BWP switching in a carrier, including changing the degree of frequency diversity, bandwidth, energy consumption, PDCCH loading, etc. From the power saving perspective, having two states (no/low traffic vs. traffic is present/high) and hence two sets of BWPs corresponding to the two states to adapt the maximum number of MIMO layers seems sufficient.
Adapting the maximum number of MIMO layers may impose additional delay (e.g., 1 slot at least for high SCS due to baseband adjustments e.g., in terms of soft buffer) on top of the BWP switching delay. Having two sets of BWPs with different number of maximum MIMO layers between the two BWP sets could remove the additional delay in BWP switching within a set of BWPs having the same maximum number of MIMO layers. 
It is not clear, in terms of power savings, the benefits of allowing flexibility in defining maximum number of MIMO layers per BWP, hence we propose not to extend the agreement to define per-BWP MIMO layer configuration:
Proposal 1: Do not define per-BWP MIMO layer configuration. 
BWP Switching interruption to URLLC operation on other serving cells
If a UE has different MIMO layer configurations on different BWPs of a serving cell, referred to as CC1 (e.g., initial/default BWP vs. other BWPs), BWP switching can cause interruption of up to X slot to other active serving cells (see TS 38.133 section 8.2.1.2.7).. 
In case URLLC operation is enabled on another active serving cell (CC2), such interruptions on CC2 could impact URLLC operation. This problem occurs due to BWP switching in general and not just due to BWP switching for adaptation of MIMO layer configuration, however, in some general scenarios BWP switching may be unavoidable. The following approaches could address the interruption problem to some degree:
· Approach 1: a BWP switch on CC1 is not allowed unless the CC1 and CC2 are on different frequency range and the UE is capable of per-FR gap.
· Approach 2: BWP switch on CC1 is only allowed if a URLLC-inactivity-timer expires or is not running.
· The timer starts (or restarts) after a URLLC transmission and expires if the there is no URLLC transmission on CC2 for a period of time

[bookmark: _GoBack]Proposal 2: Study mechanisms to minimize interruption to URLLC operation on a serving cell due to BWP switching on another serving cell.  

Conclusion
In this contribution we discussed our views on adaptation of MIMO layer configuration for power saving and made the following observations and proposals:
Proposal 1: Do not define per-BWP MIMO layer configuration.
Proposal 2: Study mechanisms to minimize interruption to URLLC operation on a serving cell due to BWP switching on another serving cell  
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