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1. Introduction
In RAN4#91, the power saving WID was initiated. Some preliminary analysis was provided and a WF [1] was approved. A few key points to study. In RAN#84, the updated WID was approved in [2], in which the following objectives were provided.
2) 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
Since then the BWP switching delay and interruption time for MIMO layer adaption has been discussed for a few meetings and no consensus was achieved especially for the BWP switching delay. At the latest RAN4 93 meeting this topic has been extensively discussed [3] and there is no agreement. This document further discusses the related issues about this topic, mainly focus on how to define the switching delay requirement.  
2. Discussion
Regarding the switching and interruption for the MIMO layer adaption, the main left issue is the requirement of case 2, where somehow less RF changes are required during the antenna switching process. In order to facilitate setting up corresponding requirements, we discuss the following aspects:

· Power saving gain

· RF switch delay

· Other related aspects

It was agreed at RAN4 92bis that power saving gain should be considered when defining BWP switch delay for MIMIO layer adaption case 2. The intention is to see whether it is possible to use one of the type 1 BWP switch delay or type 2 switch delay as the requirement. The power gain is obtained through comparing the power consumption with MIMO layer adaption and without MIMO layer adaption, with assumption on a particular traffic model. Some results are shown in [1] however the range of gain varies significantly. Moreover the difference of power saving gain via using type 1 or type 2 delay requirements are not obvious, or even contradicted results are obtained. Therefore it is concerned that power saving gain may not be a sufficient factor to help the selection between type 1 or type 2 requirement. 
Observation 1: Using power saving gain maybe not sufficient to determine which one from the current type 1 or type 2 delay requirement to be used as MIMO layer adaption case 2 requirement.
Regarding RF impact on the delay requirement of MIMO layer adaption case 2, where only the number of maximum MIMO layer is changed and the BWP size and center frequency are not changed, lots of analysis have already been done. The basic conclusion is the reduction on the baseband processing time is marginal however the RF processing can be reduced. However there is no consensus that type 1 requirement can be achieved without limit UE implementation, even with the reduction on RF processing time.  Therefore we have the following proposal:
Proposal 1: Both type 1 and type 2 switch delay requirement should be introduced to the switch delay requirement of case 2 MIMO layer adaption. 
Regarding whether introducing extra UE capability signalling, currently the UE capability signalling on BWP switching delay is already existing and it is difficult for us to see introduce another UE capability signalling will significant increase implementation complexity on either UE or BS side. In addition this UE capability signalling is mainly for differentiate UE’s capability on RF processing, i.e., how much timing reduction on RF processing a UE can achieve when performing case 2 MIMO layer adaption, not for the purpose to differentiate the power saving gain between type 1 delay and type 2. Hence we think introducing UE capability signalling for case 2 MIMO layer adaption is deserved to be considered if proposal 1 is accepted. 
Proposal 2: If proposal 1 is accepted, we suggest to introduce corresponding UE capability signalling.    
Regarding the interruption requirement for the case 2 MIMO layer adaption requirement, a lot of solutions have been proposed at previous RAN4 meeting. Here we suggest to reuse the current interruption requirement of BWP switching requirement.
Proposal 3: The interruption requirement of BWP switching is used for the case 2 MIMO layer adaption interruption requirement.  
3. Conclusion
In this paper, we provide our considerations on how to define the delay and interrupton requirement for the case  MIMO layer adaption and provide the following proposals:
Proposal 1: Both type 1 and type 2 switch delay requirement should be introduced to the switch delay requirement of case 2 MIMO layer adaption. 

Proposal 2: If proposal 1 is accepted, we suggest to introduce corresponding UE capability signalling.   

Proposal 3: The interruption requirement of BWP switching is used for the case 2 MIMO layer adaption interruption requirement.  
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