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Introduction
In RAN4 #88bis meeting, some remaining issues are identified on interruption due to BMP switching [1]. The related statements was duplicated as below,
· Interruption requirement for Intra-band case (for both SA and EN-DC and for both LTE and NR victim cells)
· How to capture interruption due to BWP switching involving changing parameters related to number of MIMO layers
In this contribution we provide discussion on the above remaining issues on interruption requirements.
Interruption for intra-band in EN-DC
In CR [2], the interruption requirements to LTE PCell when BWP switching occurs in NR serving cells for inter-band EN-DC is introduced. In the previous discussion paper [3], the general principle for designing interruption duration in BWP switching is proposed to reuse the interruption requirement for SCell activation. The interruption time duration is the time for RF tuning in the NR cell on which BWP switching occurs, and RF tuning time is agreed to be 500µs for RF1 and 250µs for FR2. We propose that the interruption duration from the NR cell on which BWP switching occurs is 500µs for simplicity.
One more issue to be considered for intra-band case is the time for AGC settling. For inter-band, two separate RF chains are employed to operate at different CCs, while in intra-band contiguous case, UE may adopt one single RF chain for receiving data from two CCs. In such a case, when UE switch BWP with changing the RSSI dramatically, the AGC might need to be re-settled for data reception.  Being different from SCell activation, where the AGC is adjusted based on SSB, it is not reasonable to assume SSB-based or CSI-RS based AGC settling after BWP switching since there is no guarantee that network will configure SSB or periodic CSI-RS in the first slot on new BWP. Thus, it is proposed that RSSI-based AGC adjustment is adopted in this case. As a result, one more slot is required for AGC settling.  
Furthermore, it is clarified in [4] that both synchronous and asynchronous scenario are supported in FDD-FDD EN-DC, which is operational depending on UE capability. Thus, the interruption requirement will be separately designed for intra-band synchronous EN-DC and intra-band asynchronous EN-DC.   
Proposal 1: The interruption on E-UTRA PCell or on any activated E-UTRA SCell(s) due to BWP switching in any NR serving cell shall be:
-	2 subframes in intra-band synchronous EN-DC and
-	3 subframes in intra-band asynchronous EN-DC.

Proposal 2: The interruption on PCell or on any activated SCell(s) due to BWP switching in any other NR serving cell in EN-DC shall be according to table 2 for intra-band EN-DC, where:
Table 1: Interruption duration due to active BWP switching in intra-band EN-DC
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	NR Slot length (ms)
	Interruption length

	0
	1
	2

	1
	0.5
	2

	2
	0.25
	4

	3
	0.125
	6



Interruption for intra-band in NR CA
The interruption requirement due to BWP switching in NR CA can follow similar principle as the EN-DC case. The main difference in NR CA is that there is only synchronous scenario supported. Thus, it is proposed that the interruption requirement for intra-band is the existing interruption requirement for inter-band CA [1] plus one more slot for AGC settling. 
Proposal 3: When BWP switch occurs on the NR serving cell in NR CA, the UE is allowed to cause interruption of up to Y on the other active serving cell for intra-band CA. Y is defined in Table 2.
[bookmark: _Ref525660098][bookmark: _GoBack]Table 2: Interruption duration Y for BWP switching for intra-band CA
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	NR Slot length (ms)
	Interruption length


	0
	1
	2

	1
	0.5
	2

	2
	0.25
	4 

	3
	0.125
	6


Interruption for BWP switch with MIMO layer change
In LS [5] from RAN2, it is stated that in current L1 configuration, there is no explicit maximum MIMO layer configuration on per CC level signalled via RRC to the UE by the network. It was discussed in RAN2 that the maximum MIMO layer configuration of a CC may be derived from existing IEs within the RRC configuration with either per-CC or per-BWP granularity. If the parameters are configured in per-BWP fashion, RF/baseband resource remapping is requirement during BWP switching time. The existing BWP switching delay requirement needs to be extended according. Furthermore, if changing MIMO layer related parameters requires RF tuning, interruptions are allowed during the BWP switching time.  
Observation 1: Existing RRC signalling does not include MIMO layer signalling information. The existing BWP switching delay requirements do not take into account the MIMO layer reconfiguration.
Observation 2: If MIMO layer configuration is on per-BWP manner, extra time is needed for UE to reconfigure firmware and resource to accommodate the different MIMO layer configurations during BWP switching delay.
Observation 3: When BWP switch involves changing MIMO layer configuration, UE is allowed to cause interruptions during the BWP switching time.
Proposal 4: It is recommended that RAN2 should introduce per-CC based MIMO layer RRC signalling. 
Conclusion
In this contribution, we discuss the remaining issues on interruption due to BWP switching. The proposals are listed as follows,
Proposal 1: In EN-DC, the interruption on E-UTRA PCell or on any activated E-UTRA SCell(s) due to BWP switching in any NR serving cell shall be:
-	2 subframes in intra-band synchronous EN-DC and
-	3 subframes in intra-band asynchronous EN-DC.
Proposal 2: The interruption on PCell or on any activated SCell(s) due to BWP switching in any other NR serving cell in EN-DC shall be according to table 2 for intra-band EN-DC, where:
Table 1: Interruption duration due to active BWP switching in intra-band EN-DC
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Proposal 3: When BWP switch occurs on the NR serving cell in NR CA, the UE is allowed to cause interruption of up to Y on the other active serving cell for intra-band CA. Y is defined in Table 2.
Table 2: Interruption duration Y for BWP switching for intra-band CA
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Observation 1: Existing RRC signalling does not include MIMO layer signalling information. The existing BWP switching delay requirements do not take into account the MIMO layer reconfiguration.
Observation 2: If MIMO layer configuration is on per-BWP manner, extra time is needed for UE to reconfigure firmware and resource to accommodate the different MIMO layer configurations during BWP switching delay.
Observation 3: When BWP switch involves changing MIMO layer configuration, UE is allowed to cause interruptions during the BWP switching time.
Proposal 4: It is recommended that RAN2 should introduce per-CC based MIMO layer RRC signalling. 
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