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Introduction
In RAN4 #90 meeting, the issues on RRC based BWP switching delay has been identified. The open problems regarding on this is listed as follows:
· FFS on RRC-based BWP switch delay requirement
· FFS if RAN4 will specify interruption requirements for RRC-based BWP switch 
In this contribution we provide our view on the delay and interruption requirement for RRC based BWP switching.
RRC based BWP switching delay 
In current spec TS38.133, the RRC based BWP switching is defined as follows:
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Following on previous RAN4 discussion [1], it is agreed that we will not specify 2 different RRC-based BWP switch delays for Case 1 and Case 2, which depend on whether new BWP configurations are added. The RRC based BWP switching delay TBWPswitchDelayRRC will be considered for the worst case scenario. 

The RRC based BWP switching delay TBWPswitchDelayRRC includes the following components:
a. Time for passing configuration from RRC to RF/baseband controller
b. Time for preparing for RF/baseband reconfiguration (software overhead)
c. Time for RF tuning (applying new RF/baseband parameters) 
d. AGC settling time depending on scenario 
For component (a), it takes 1~2ms for current UE implementation. For (b)+(c), the delay time can be referred to DCI-based BWP switching, which is roughly (2ms – DCI decoding time) for Type 2 delay according to TS38.133. Thus, it is proposed that the delay time for (a)+(b)+(c) is 4ms.
In RAN4#88-Bis, WF [2] on BWP switching was agreed, which provides for 4 different scenarios of network deployment as follows 
· For two carrierBandwidths configured for two different SCS’s
· Scenario 1: The carrierBandwidth for two SCS’s do not overlap
· Scenario 2: The carrierBandwidth for two SCS’s partially overlap
· Scenario 3: The carrierBandwidth for one SCS is fully contained in the other
· Scenario 4: The carrierBandwidth for two SCS’s fully overlap
The four scenarios of the “same serving cell” described in [2] are shown in Figure 1.
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Figure 1. The four scenarios captured in [2]
For RRC-based BWP switching, all above four scenarios are applicable. Now the question is whether to including AGC settling time in the RRC based BWP switching delay for Scenario 1 and 2.  For both Scenario 1 and 2, there is a case that the new configured BWP is outside of UE active channel BW. Under such condition, AGC settling time is needed to insure reliable transmission for UE. According to the SCell activation delay requirement in TS38.133, UE would need 2 SSBs for AGC settling in the worst case. Thus, the delay for AGC setting time should be up to 2 SMTC periodicity. 
Thus, it is proposed: 
Proposal 1: The RRC based BWP switch delay TBWPswitchDelayRRC shall be
· 4ms + 2 SMTC if UE switches between the BWPs in disjoint channel bandwidths or in partially overlapping channel bandwidths;
· 4ms if UE switches between the BWPs in fully overlapping channel bandwidths or in the two channel bandwidths where one is fully contained in the other.
Interruption due to RRC based BWP switching 
After RRC based BWP switching delay is determined, one can precede to determine the interruption requirement for RRC based BWP switching. If UE switches between the BWPs in fully overlapping channel bandwidths or in the two channel bandwidths where one is fully contained in the other, the interruption caused by BWP switching in one serving cell to other serving cells is because of RF tuning. The RF tuning time is considered to be 500us, which is the same as DCI based BWP switching interruption. If UE switches between the BWPs in disjoint channel bandwidths or in partially overlapping channel bandwidths, the interruption time is 500us + 1 SMTC for AGC settling time. Since during AGC settling time, UE may stop data reception for all the DL CCs, the interruption should include AGC settling time for this case. Thus, we propose:  
Proposal 2: For RRC-based BWP switch, UE is allowed to cause interruption of up to Y slots to other NR serving cell from DL slot n which is the last slot containing the RRC command to the beginning of DL slot n+ TRRCprocessingDelay + TBWPswitchDelayRRC.  
· The interruption duration Y is same as that for DCI based BWP switching if UE switches between the BWPs in fully overlapping channel bandwidths or in the two channel bandwidths where one is fully contained in the other. 
· The interruption duration Y is defined in Table 1 if UE switches between the BWPs in disjoint channel bandwidths or in partially overlapping channel bandwidths.
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	NR Slot length (ms)
	Interruption length Y (slotsnote 1)

	
	
	

	0
	1
	1+ 2*SMTC

	1
	0.5
	1+ 2*SMTC

	2
	0.25
	3+ 2*SMTC

	3
	0.125
	5+ 2*SMTC

	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. 




Conclusion
In this contribution, the issues on RRC based BWP switching delay and interruption are discussed and the proposals are listed as follows,
Proposal 1: The RRC based BWP switch delay TBWPswitchDelayRRC shall be
· 4ms + 2 SMTC if UE switches between the BWPs in disjoint channel bandwidths or in partially overlapping channel bandwidths;
· 4ms if UE switches between the BWPs in fully overlapping channel bandwidths or in the two channel bandwidths where one is fully contained in the other.
Proposal 2: For RRC-based BWP switch, UE is allowed to cause interruption of up to Y slots to other NR serving cell from DL slot n which is the last slot containing the RRC command to the beginning of DL slot n+ TRRCprocessingDelay + TBWPswitchDelayRRC.  
· The interruption duration Y is same as that for DCI based BWP switching if UE switches between the BWPs in fully overlapping channel bandwidths or in the two channel bandwidths where one is fully contained in the other. 
· The interruption duration Y is defined in Table 1 if UE switches between the BWPs in disjoint channel bandwidths or in partially overlapping channel bandwidths.
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8.6.3 RRC based BWP switch delay

For RRC-based BWP switch, after the UE receives BWP switching request, UE shall be able to receive PDSCH (for DL
active BWP switch) or transmit PUSCH (for UL active BWP switch) on the new BWP on the serving cell on which
BWP switch on the first DL or UL slot right after the beginning of DLslot n+ TrrcprocessingDelay + TBwpswitchDelayRRC, Where
DL slot n is the last slot containing the RRC command, and TrrcprocessingDelay 1S the length of the RRC procedure delay in
slots defined in clause 12 in TS 38.331 [2], and Teweswittpelayrre is the BWP switching delay for RRC based BWP
switch.

Editor’s Note: Tswpswicheiarre is g0ing to be defined based one of the following options: Option 1) single requirement
based on the worst scenario, Option 2) two sets of requirement. One set of requirement would be same as optionl and
the other requirement might be tightened.
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