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Introduction
One of the RAN4 objectives of the Rel-16 UE Power Saving WID in [1] is to evaluate if UE switching and interruption times are needed for UE dynamic adaptation to the maximum number of MIMO layers and specify UE adaptation to the maximum number of MIMO layers. This contribution focuses on UE switching and interruption times for UE dynamic adaptation to the maximum number of MIMO layers.
Discussion
RAN4#92 agreed the first WF in [2] with the following agreements;
	· It is RAN4 common understanding that Per-BWP maximum MIMO layer configuration is beneficial
· Dynamic adaption to the maximum number of MIMO layers shall comply with Rel-15 per-CC limit configured via RRC signalling.
· The current BWP switch delay and interruption requirements for Type 1 and Type 2 UE in 38.133 are reused for MIMO layer adaption when the maximum number of MIMO layers is adapted as a part of the BWP change. (case 1)
· Further study the switching delay and interruption requirements when only the number of maximum MIMO layer is changed in the BWPs before and after MIMO layer adaption. (case 2)	
· e.g. the BWP center frequency, bandwidth and SCS… will keep unchanged during MIMO layer adaption. 
· no further relaxation of the requirement compared to BWP switching delay and interruption  for Type 1 and Type 2 UEs.
· The above bullets are for downlink MIMO layer adaption. FFS for UL.

Where, 
Case 1: Maximum number of MIMO layers is adapted as a part of the BWP change
Case 2: Only the number of maximum MIMO layer is changed in the BWP before and after MIMO layer adaption



Since RAN4 has already confirmed that for case 1, the current Rel-15 BWP switch delay and interruption time requirements in TS38.133 for Type1 and Type2 UEs are reused when the  adaptation of the maximum number of MIMO layers as part of the BWP change, we provide a CR in [6] capturing the related requirements.
In last RAN4 meeting it was discussed if the BWP switch delay could be reduced and in [5] we analysed how the switching delay and interruption requirements could be improved for the case 1 when only the number of maximum MIMO layer is changed in as part of BWP switch signalling.
However, in last meeting the RAN4 discussions ended with following outcome:
· No new switching delay requirements will be introduced for MIMO layer adaption except for type 1 and type 2 switching delay.

In the last meeting it was also proposed to introduce a new UE capability for improved BWP switch delays. Two cases for new UE capability were considered; for indicating truly improved BWP switch delays and indicating that a BWP switch delay Type-2 UE meets the Type-1 BWP switch delay requirement in case the BWP switch only includes adaptive MIMO layer change. Considering that the RAN4#92bis meeting concluded that no new improved BWP switch delay requirements are introduced for MIMO layer adaptation and the RAN4#92 meeting concluded that the current BWP switch Type 1 and Type 2 delay requirements are reused also for MIMO layer adaption, we do not see any reason for a new UE capability for MIMO layer adaptation. Introducing a new UE capability would need to be justified with real and significant gains, which are not available in this case, as additional UE capabilities complicated system operations, If companies see that it is feasible for UEs to support Type 1 BWP switch delay requirements for MIMO layer adaptation, only Type 1 BWP switch delay requirements should be specified for MIMO layer adaptation. This approach, however, did not seem acceptable earlier for all the UE vendors.
Proposal: Keep the existing BWP switch delay requirements as generic requirements and apply the same requirements for any MIMO layer adaption as part of BWP switch.
As no changes are needed compared to current assumption that a BWP switch is generic and may change any parameter, there is no need for updating existing BWP switch delay requirements in 38.133 specification.

Conclusions
In the last RAN4 meeeting introduction of a new UE capability for improved BWP switch delays was discussed. Two cases for new UE capability were considered; for indicating truly improved BWP switch delays and indicating that a BWP switch delay Type-2 UE meets the Type-1 BWP switch delay requirement in case the BWP switch only includes adaptive MIMO layer change.
As not all companies considered it feasible to support Type 1 BWP switch delay requirements for MIMO layer adaptation, and specify that Type 1 BWP switch delay requirements would apply for MIMO layer adaptation, we propose following:
Proposal: Keep the existing BWP switch delay requirements as generic requirements and apply the same requirements for any MIMO layer adaption as part of BWP switch.
As no changes are needed compared to current assumption that a BWP switch is generic and may change any parameter, there is no need for updating existing BWP switch delay requirements in 38.133 specification.
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