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1. Introduction
In last RAN4#92 meeting, a way forward on MIMO layer adaption was approved [1] 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.

This document will further discuss requirements for UE adaptation to the maximum number of MIMO layers for case 2.

2. Discussion
There have been a lot of discussions on UE adaptation to maximum number of MIMO layers in RAN1, RAN2 and RAN4. Per-BWP maximum MIMO layer configuration was agreed. In the WF [1] RAN4 decided that 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. However, the switching delay and interruption requirements are still FFS when only the number of maximum MIMO layer is changed in the BWPs before and after MIMO layer adaption (Case 2 in the WF). 
In last meeting, some documents discussed the requirements for Case 2 [2-5]. The analysis showed that the time needed for applying new parameters can be ignored comparing with the time for DCI parsing and new parameters calculating and setting. It is also noted that one slot interruption requirement is enough for any SCS for Case 2. Given this situation, the requirements for this case may have two options:
Option 1: Use the same set of requirements as those to be defined for MIMO layer adaption when the maximum number of MIMO layers is adapted as a part of the BWP change (Case 1). 
i.e. the current BWP switch delay and interruption requirements for Type 1 and Type 2 UE in 38.133 are reused for both case 1 and case 2 for MIMO layer adaption.
Option 2: Specifying new requirements for Case 2, i.e. shortened delay and interruption requirements when only the maximum number of MIMO layer is changed in the BWPs before and after MIMO layer adaption.
Table 2-1 and 2-2 give a comparison for switching delay and interruption requirements.
Table 2-1: BWP switch delay and interruption (Option 1)
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	NR Slot length (ms)
	BWP switch delay TBWPswitchDelay (slots)
	Interruption length X (slotsnote 3)

	
	
	Type 1Note 1
	Type 2Note 1
	

	0
	1
	1
	3
	1

	1
	0.5
	2
	5
	1

	2
	0.25
	3
	9
	3

	3
	0.125
	6
	18
	5

	Note 1:	Depends on UE capability.
Note 2:	If the BWP switch involves changing of SCS, the BWP switch delay is determined by the larger one between the SCS before BWP switch and the SCS after BWP switch.
Note 3:	If the BWP switch involves changing of SCS, the interruption due to BWP switch is determined by the larger one between the SCS before BWP switch and the SCS after the BWP switch.


Table 2-2: BWP switch delay for option 2
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	NR Slot length (ms)
	BWP switch delay TBWPswitchDelay (slots)
	Interruption length X (slotsnote 1)

	
	
	Type 1Note 1
	Type 2Note 1
	

	0
	1
	1
	[2]
	1

	1
	0.5
	[1]
	[4]
	1

	2
	0.25
	[1]
	[6]
	1

	3
	0.125
	[2]
	[13]
	1



From table 2-1 and 2-2, the benefit and defect of the two options are very clear and summarized in following Table 2-3. Regarding option 2, more benefit can be obtained from system performance point of view, since more timeslots can be scheduled for data transmission other than used for delay. 
Table 2-3: BWP switch delay for option 2
	
	Option 1
	Option 2

	Work load of specification
	Specification work is quite limited.
	More specification complexity and work load due to new requirements.

	Benefit for power saving
	No further benefits compare to case 1.
	No further benefits for 15kHz SCS.
There are some benefits for 30/60/120kHz SCS since the delay is shortened by about ~0.5 ms.



Based on the above considerations, we slightly prefer option 2 for specifying the switching delay and interruption requirements for case 2.
Proposal: It is proposed to specify switch delay and interruption requirements for case 2 based on option 2.
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3. Conclusion
This paper further discussed the switching time and interruption requirements for Case 2, i.e. when only the maximum number of MIMO layer is changed in the BWPs before and after MIMO layer adaption. 
Proposal: It is proposed to specify switch delay and interruption requirements for case 2 based on option 2.
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