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Introduction
Power savings feature by dynamically adapting MIMO layer change based on signaling from gNB has been discussed in the last meeting. Some of the papers presented in the last meeting [1-5] discuss this feature in some detail and propose the switching times required to re-configure the MIMO layers. 
Current proposals for switching time
[bookmark: _Ref7345072]In [5], it has been proposed that UE shall be ready to receive PDSCH with new settings at slot n+ TMIMOswitchDelay.
	 (SCS = )
	NR Slot length (ms)
	MIMO switch delay TMIMOswitchDelay (slots)*

	0
	1
	1

	1
	0.5
	2

	2
	0.25
	3

	3
	0.125
	4

	*Rel-15 cell-specific maximum number of MIMO layers is not changed by the dynamic adaptation



 In [4], it is proposed that the “switching between MIMO layers in the same band for a specific band, only single value for UE RF switching time is needed to be reported with the candidate values of 0µs, 30µs, 100µs and 200µs depending on UE capability.”
In [3], it is proposed that “For FR 1, the switching time could be in the order of hundreds of microseconds and 1ms could be used as a baseline for the adaptation of maximum layer numbers.”
Observation: The proposed values for the switching times are quite varied from one company to another. 
With the above observation, we aim to provide a reference to the BWP switching times allowed in [6] and then derive the values needed for MIMO layer switching. 
Current proposal for interruption time
In general, the proposals are that no interruption time is needed for MIMO layer adaptation. 
In this paper, we revisit these proposals while keeping the existing agreements for BWP switching in mind. 
Discussion
We would like to point out that in BWP switching some of the programming needed for MIMO layer change is done. Programming changes needed for MIMO layer change with the aim to achieve power savings are only a superset of the of the changes needed for BWP switching. Hence, we think it’s reasonable to start with the switching times allowed for BWP switching. 
In [6], section 8.6.2 the switching times allowed for BWP switching is given below in Table 8.6.2-1. There are two types of switch delays allowed based on capability. But these values, do not consider power savings into consideration. When power savings are considered, the switching times could be larger than the values provided here. 
Table 8.6.2-1: BWP switch delay
	[image: ]
	NR Slot length (ms)
	BWP switch delay TBWPswitchDelay (slots)

	
	
	Type 1Note 1
	Type 2Note 1

	0
	1
	1
	3

	1
	0.5
	2
	5

	2
	0.25
	3
	9

	3
	0.125
	6
	18

	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.



Proposal 1: The switching time allowed for MIMO layer change with the aim of achieving power savings needs to be larger than the values provided in the Table 8.6.2-1 in [6]. A different additional offset could be allowed for each of Tx MIMO layer change and Rx MIMO layer change on top of the values shown in table. 
Also, in [6], section 8.2.1.2.7, interruption times for Active BWP switching Requirement are presented as shown below in Table 8.2.1.2.7-1.
Table 8.2.1.2.7-1: interruption length X
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	NR Slot length (ms)
	Interruption length X (slotsnote 1)

	
	
	

	0
	1
	1

	1
	0.5
	1

	2
	0.25
	3

	3
	0.125
	5

	Note1:	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. 



When MIMO layer changes on a CC, depending on the RF front end architecture, it could cause interruptions to other CCs in CA with it for different reasons. Hence the interruption time should be at least as large as that already allowed for BWP switching shown in the Table 8.2.1.2.7-1.
Proposal 2: The interruption time allowed should be at least as large as that already allowed for BWP switching shown in the Table 8.2.1.2.7-1. If it needs to be larger than the values provided in this table could be discussed further. 

Conclusion
In this paper, the values proposed for switching and interruption times for MIMO layer change by different companies are discussed. Then, a reference to the switching and interruption times allowed for BWP switching in [6] are provided. Based on this reference, Proposals 1, 2 provide a minimum value for switching and interruption for MIMO layer change. 
Proposal 1: The switching time allowed for MIMO layer change with the aim of achieving power savings needs to be larger than the values provided in the Table 8.6.2-1 in [6]. A different additional offset could be allowed for each of Tx MIMO layer change and Rx MIMO layer change on top of the values shown in table. 
Proposal 2: The interruption time allowed should be at least as large as that already allowed for BWP switching shown in the Table 8.2.1.2.7-1. If it needs to be larger than the values provided in this table could be discussed further. 
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