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Introduction
In this contribution, some issues on interruption requirement for DCI based or timer based BWP switching in EN-DC are identified and addressed through proposals.
Interruptions due to BWP switching in EN-DC 
In current spec TS36.133 v15.6, the interruption requirement due to DCI based or timer based BWP switching in EN-DC is defined as follows:
	7.32.2.7	Interruptions at active BWP switching
The requirements in this clause shall apply for the UE configured with only NR PSCell or with NR PSCell and one or more NR SCells.
DCI-based or timer-based downlink BWP and/or uplink BWP switching due to change in any of the parameters listed in Table 8.2.1.2.7-2 of TS 38.133 [50] or SCS in NR PSCell or in any NR SCell may cause an interruption on PCell or on activated SCell(s) in the MCG.
When BWP switch involves SCS changes, 
	the UE is allowed to cause interruption on PCell or on any activated SCell(s) regardless of the frequency range of the NR PCell or NR SCell on which the BWP switching occurs.
Otherwise,
	the UE capable of per UE measurement gap [2] is allowed to cause interruption on PCell or on any activated SCell(s) regardless of the frequency range of the NR PSCell or NR SCell on which the BWP switching occurs;
	the UE capable of per FR measurement gap [2] is allowed to cause interruption on PCell or on any activated SCell(s) provided that the NR PSCell or NR SCell on which the BWP switching occurs belongs to FR1.
Editor’s note: FFS if RAN4 will specify interruption requirements for RRC-based BWP switch.
The interruption on PCell or on any activated SCell(s) shall not exceed:
-	1 subframe in synchronous EN-DC,
-	2 subframes in asynchronous EN-DC.




The above 1 subframe interruption duration is applied to UE with both per UE measurement gap and per RF measurement gap. For UE capable of per UE measurement gap, the current interruption requirement for inter-band synchronous EN-DC may cause problem to implementation. Considering the case of inter-band EN-DC with NR PSCell operated at SCS=120kHz, as shown in Figure 1. 
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[bookmark: _Ref4969979]Figure 1. Interruption for BWP switching in inter-band EN-DC with SCS=120kHz and 60kHz for NR PSCell.

For UE capable of per UE gap, the BWP switching on NR PSCell will cause interruption to LTE PCell. The allowed interruption length is 1 subframe. As it is shown in Figure 1, for case of 120kHz SCS, the possible interrupted suframe for LTE cell is slot 1 or slot 2. If the interrupted subframe is slot 2, UE only can perform RF tuning at slot 16 for NR cell. Due to the impact of MRTD, UE has 125us – 33us = 92us for RF tuning. According to TS38.133, sec 9.3.1, the approved RF tuning time is 500us for FR1 and 250 for FR2. With 92us, it is not possible for UE to complete RF tuning. If the interrupted subframe is slot 1 for LTE cell, UE should finish the BWP switching by the end of slot 15. In such case, the delay time is 16 slots for Type 2 UE, which is smaller than the requirement for BWP switching delay (17 slots) specified in TS 38.133 (The delay requirement is copied below). 
It is also observed that for 60kHz SCS, such a problem can be tolerated by UE. As it is shown in Figure 1, the allowed RF tuning time for interruption with 60kHz SCS is 250us – 33us = 217us. This RF tuning time may also not be acceptable for UE implementation although there might be some margin in the FR2 tuning time of 250us. 
	[bookmark: _Toc535475993]8.6.2	DCI and timer based BWP switch delay
For DCI-based BWP switch, after the UE receives BWP switching request at DL slot n on a serving cell, 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 occurs right after the beginning of DLslot n+ TBWPswitchDelay.
The UE is not required to follow the requirements defined in this section when performing a DCI-based BWP switch between the BWPs in disjoint channel bandwidths or in partially overlapping channel bandwidths.
For timer-based BWP switch, the UE shall start BWP switch at DL slot n, where n is the beginning of a DL subframe (FR1) or DL half-subframe (FR2) immediately after a BWP-inactivity timer bwp-InactivityTimer [2] expires on a serving cell, and 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 on the first DL or UL slot occurs right after the beginning of DLslot n+ TBWPswitchDelay.
The UE is not required to transmit UL signals or receive DL signals during time duration TBWPswitchDelay on the cell where DCI-based BWP switch or timer-based BWP switch occurs.
Depending on UE capability bwp-SwitchingDelay [2], UE shall finish BWP switch within the time duration TBWPswitchDelay defined in Table 8.6.2-1.
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.





 
As we can see that current interruption for BWP switching in synchronous EN-DC is not suitable for the UE capable of per UE measurement gap. Thus it is proposed:

Proposal 1: For synchronous EN-DC, when UE switches BWP in NR PSCell with 60kHz SCS or 120kHz SCS and UE is capable of per UE measurement gap, one of the following two options are allowed:
· The allowed BWP switching delay for UE is one slot more than the BWP switch delay requirement defined in Table 8.6.2-1, or 
· UE is allowed to cause interruption on LTE PCell or on any activated LTE SCell(s) up to 2 subframe.
Conclusion
In this contribution, the issues on interruption due to BWP switching in synchronous EN-DC are discussed and the proposals are listed as follows,

Proposal 1: For synchronous EN-DC, when UE switches BWP in NR PSCell with 60kHz SCS or 120kHz SCS and UE is capable of per UE measurement gap, one of the following two options are allowed:
· The allowed BWP switching delay for UE is one slot more than the BWP switch delay requirement defined in Table 8.6.2-1, or 
· UE is allowed to cause interruption on LTE PCell or on any activated LTE SCell(s) up to 2 subframe.
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