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Introduction
Requirements for DCI-based and timer-based BWP switch delay and interruptions have been completed by RAN4 by agreeing some final details and clarifications in the last RAN4 meeting. In the last meeting it was also agreed that in Rel-15, UE requirements will not be defined for MAC-based BWP switch.
It still remains open what are the delay and interruption requirements for RRC-based BWP switch. In RAN4#89 meeting, RAN4 approved a baseline for RRC-based BWP switch requirements in a WF [1]. The discussion continued in the last meeting based on the WF, and some agreements were made for the delay requirements to progress the work, but no values were agreed. Interruption requirements were left fully FFS.
In this contribution, we continue the discussion based on the WF and the agreements made in the last meeting and propose requirements for RRC-based BWP switching delay and interruptions.
Discussion
RRC-based BWP switch delay
As was captured in the RAN4#89 meeting way forward [1], RRC-based BWP switch delay consists of RRC processing delay and RRC BWP switch delay:
	Total RRC-based BWP switch delay
· Total RRC-based BWP switch delay from slot n which is the last slot containing RRC reconfiguration command to the slot n+TBD where UE can send RRC reconfiguration complete is shown in Figure 1.RRC processing delay
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Figure1: Total RRC-based BWP switch delay

· Total BWP switch delay equals TRRC_delay + TBWPswitchDelayRRC
· RRC processing delay TRRC_delay will be defined by RAN2.
· BWP switch delay TBWPswitchDelayRRC will be defined by RAN4. See next slide.
· The UL grant uncertainty for transmitting RRCReconfigurationComplete due to TA and TA_offset during RRC based BWP switching is FFS




In the last meeting multiple differing values were proposed for TBWPswitchDelayRRC, but no conclusion was reached. However, it was agreed that a single value will be defined despite of earlier agreement to define delay for Case 1 (without adding or changing BWP configurations) and Case 2 (with adding or changing BWP configurations).
Like we proposed in the last meeting, in our view the delay for TBWPswitchDelayRRC should at maximum be the delay that has been defined for DCI-based BWP switch. RRC-based BWP switch does not require DCI decoding, which already gives the UE more time to complete the BWP switch compared to the time that is allowed for DCI-based BWP switch after DCI decoding. Because it has been agreed that only a single delay is defined, we would propose to define the delay TBWPswitchDelayRRC to be the same as the delay for DCI-based BWP switch, as shown also in Table 8.6.2-1 below.
Table 8.6.2-1: BWP switch delay
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	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
	17

	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.



TBWPswitchDelayRRC is the same as the DCI-based BWP switch delay TBWPswitchDelay.
RRC reconfiguration delay as defined in 38.133 section 12.1 is 10 ms, so the total delay for completing RRC-based BWP switch is then 10 ms + the delay defined in Table 8.6.2-1 for different SCS and UE types. 
Based on this discussion and the earlier agreements, the question asked by RAN2 in their LS [2] can in our view be answered in the following way:
Question: RAN2 respectfully asks RAN4 whether the BWP switching delays defined for DCI-based BWP switching also apply to the cases of RRC signalling based BWP switch and BWP switching by MAC entity upon initiation of Random Access procedure.
RAN4 answer:
1. RAN4 has defined the total RRC-based BWP switch processing delay in the following way in TS 38.133:
For RRC-based BWP switch, after the UE receives BWP switching request, the 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 occurs 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 is the length of the RRC procedure delay in slots defined in clause 12 in TS 38.331 [2], and 
TBWPswitchDelayRRC is the BWP switching delay for RRC based BWP switch, which is defined in Table 8.6.2-1.

The value for TBWPswitchDelayRRC equals to the delays defined for DCI-based BWP switch i.e. the value for DCI-based BWP switch delay can be reused for RRC-based BWP switch delay.

2. For MAC-based BWP switch upon the initiation of random access procedure RAN4 has agreed to not define delay requirements in Rel-15.
We have provided an LS draft to cover the details of above answer in [3]. Additionally we have prepared a CR [4] to cover RRC-based BWP switch delay requirements based on the proposals in this discussion paper.
RRC-based BWP switch interruptions
Whether to define interruption requirements for RRC-based BWP switch was left FFS in the last meeting. It was agreed that interruptions at RRC reconfiguration will not be tested, but whether to still define requirements was not agreed.
In our view, if the UE needs interruptions when performing RRC-based BWP switch, the requirement should be similar as the interruption requirements for DCI-based BWP switch. In our view the interruption duration can be reused, but the starting time of the interruption needs to be modified to fit RRC-based BWP switch.
If the UE needs interruptions during RRC-based BWP switch, interruption duration should be the same as the duration for interruption caused by DCI-based BWP switch.
Conclusion
In this contribution we have discussed BWP switch delay and interruption requirements for RRC-based BWP switch. Based on the discussion we have made the following proposals:
1. TBWPswitchDelayRRC is the same as the DCI-based BWP switch delay TBWPswitchDelay.
If the UE needs interruptions during RRC-based BWP switch, interruption duration should be the same as the duration for interruption caused by DCI-based BWP switch.
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