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[bookmark: OLE_LINK32][bookmark: OLE_LINK20][bookmark: _Ref129681832]The switching time for maximum MIMO layer adaptation was discussed in RAN4, where the adaptation scenario is further divided into two cases. Case 1 is normal BWP switching, and case 2 is BWP switching with only MIMO related parameter changing. In RAN4 #92bis, it was agreed that the switching time for case 1 is the same as BWP switching delay for both type 1 and type 2 [1]. However, the switching time for case 2 is still open. In this contribution, we discuss the antenna switching time for case 2.
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[bookmark: _Ref29822400]Figure 1 BWP switching delay
As shown in Figure 1, the BWP switching delay incorporates 3 parts: DCI parsing (including PDCCH processing), new parameter calculating/loading and new parameter applying. Among the three parts, PDCCH processing time and parameter calculating/loading time belong to the BB part, and the parameter applying need the RF configuration change. 
From RF perspective, the third part includes the LO (local oscillator) retuning and AGC settling time. If only maximum MIMO layer is changed in the BWPs, there would be no LO retuning and AGC time. For MIMO layer adaption time on RF, 10us as transient period was proposed since the RF chain open/close procedure is similar as On/off power transition. Apart from this procedure, the UE also need time to stabilize the PLL since the load change will have extra impact on the output of the VCO and the frequency/phase tracking loop.
For baseband part, under the assumption that only maximum MIMO layer is changed for BWP switching, actually baseband processing time can be reduced since no need for calculating and loading on other parameters. 
As discussed above, the MIMO adaption delay can be reduced much for case 2 compared with BWP switching delay. However, considering the BB processing timing is related to interaction between RF and BB module, the timing shall be slot length based. Considering the additional time on RF adjustment, it is proposed to define the switching delay as defined for type 1 BWP switching delay.
[bookmark: _GoBack]Proposal 1: The MIMO layer adaption delay for DCI/timer based BWP switching in case 2 shall be defined as below:
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	NR Slot length (ms)
	BWP switch delay TMIMOswitchDelay (slots)

	0
	1
	1

	1
	0.5
	2

	2
	0.25
	3

	3
	0.125
	6


RRC based BWP switching delay is also specified in TS 38.133 which follow the length of the RRC procedure. Since the switching between BWPs could be RRC based, we need to consider MIMO layer adaption accordingly. Since RRC level BWP switching is related to the RRC processing delay, the MIMO adaption delay with RRC based BWP switching shall comply with the current TS 38.133.
Proposal 2: The MIMO layer adaption delay for RRC based BWP switching in case 2 shall be defined as the corresponding BWP switching delay in TS 38.133.
The interruption time for BWP switching is also defined for the active serving cells other than the switching cell in TS 38.133. Regardless of BWP switching type, the interruption time is defined as X slots which is only allowed to be start within the switching delay, where X is defined as below:
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. 


For case 2 MIMO layer adaption delay, since PLL is impacted by the antenna switching, there would be interruption time for the other serving cells. It is proposed to define the interruption time as defined in TS 38.133.
Proposal 3: The interruption time for MIMO layer adaption based on BWP switching in case 2 is defined consistently with BWP switching interruption defined in TS 38.133.

Conclusions
In this contribution, we discuss the paging procedure enhancement. Based on the analysis, we have the following observations and proposals:
Proposal 1: The MIMO layer adaption delay for DCI/timer based BWP switching in case 2 shall be defined as below:
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	NR Slot length (ms)
	BWP switch delay TMIMOswitchDelay (slots)

	0
	1
	1

	1
	0.5
	2

	2
	0.25
	3

	3
	0.125
	6


Proposal 2: The MIMO layer adaption delay for RRC based BWP switching in case 2 shall be defined as the corresponding BWP switching delay in TS 38.133.
Proposal 3: The interruption time for MIMO layer adaption based on BWP switching in case 2 is defined consistently with BWP switching interruption defined in TS 38.133.
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