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1	Introduction 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]In this paper, we discuss the remaining issues for both BWP switch delay, including
· RRC-based BWP switch requirement
· How to consider TA in UL BWP switching delay
2	Discussion
RRC-based BWP switch requirement
According to the progress of last RAN2 meeting, there was still no conclusion on RRC processing delay. Therefore, it is still open whether additional delay is needed for RRC processing with BWP switch over RRC processing without BWP switch. Due to lack of RAN2 conclusion, we suggest RAN4 to keep postponing the discussion of the requirement for RRC-based BWP switch to RAN4#90 meeting.
[bookmark: _Ref528414877]Proposal 1: The discussion of requirement for RRC-based BWP switch is postponed to RAN4#90 meeting.

How to consider TA in UL BWP switching delay
In RAN4#88b meeting, one issue was raised in [1] about how to deal with TA in the DCI-based BWP switch delay requirement when switching an UL BWP. The issue can be illustrated in Figure 1. After considering timing advance, the remaining time allowed for UE to switch it UL BWP is actually less than TBWPswitchDelay. 

[image: ]
[bookmark: _Ref528412564]Figure 1. DCI-based BWP switch Delay for DL BWP and UL BWP.

In our opinion, this is a real issue, but it is not a BWP-specific issue. For DCI-based UL BWP switch, the DCI transmitted at slot n will also carry an UL grant which asks UE to transmit the UL signal in slot n’. The gap between slot n and slot n’ (or more specific the number of OFDM symbols between the DCI and PUSCH) is specified in Section 6.4 of TS38.214, as provided in the Appendix. In other words, any UL grant provided through DCI should share the same issue that the TA reduces the UE processing time.
[bookmark: _Ref528414886]Observation 1: All UL grants provided through DCI should suffer the same problem that the TA reduces the UE processing time. The problem is not limited to UL BWP switch only. 

From Section 6.4 of TS38.214, it can be seen that the BWP switch delay has already being captured as the BWP delay related parameter d2,2 in the equation of Tproc,2. And the value of Tproc,2 is always no smaller than d2,2. However, it may not be that clear to see how the issue of TA was addressed through the equation. In our view, RAN4 can send an LS asking for clarification.
[bookmark: _Ref528414881]Proposal 2: RAN4 to discuss whether to send an LS to clarify how TA is addressed in the UE PUSCH preparation procedure time.

3	Conclusions
In the contribution, we provide our view on the remaining issue BWP switching delay requirements. We have the following proposals:
Observation 1: All UL grants provided through DCI should suffer the same problem that the TA reduces the UE processing time. The problem is not limited to UL BWP switch only.
Proposal 1: The discussion of requirement for RRC-based BWP switch is postponed to RAN4#90 meeting.
[bookmark: _GoBack]Proposal 2: RAN4 to discuss whether to send an LS to clarify how TA is addressed in the UE PUSCH preparation procedure time. 
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Appendix
	[bookmark: _Toc525748131]6.4	UE PUSCH preparation procedure time


[bookmark: _Hlk496825264][bookmark: _Hlk496824447][bookmark: _Hlk496824026]If the first uplink symbol in the PUSCH allocation for a transport block, including the DM-RS, as defined by the slot offset K2 and the start and length indicator SLIV of the scheduling DCI, is no earlier than at symbol L2, where L2 is defined as the next uplink symbol with its CP starting after the end of the last symbol of the PDCCH carrying the DCI scheduling the PUSCH, then the UE shall transmit the transport block.  
-	N2 is based on µ of Table 6.4-1 and Table 6.4-2 for UE processing capability 1 and 2 respectively, where µ corresponds to the one of (µDL, µUL) resulting with the largest Tproc,2,  where the µDL corresponds to the subcarrier spacing of the downlink with which the PDCCH carrying the DCI scheduling the PUSCH was transmitted and µUL corresponds to the subcarrier spacing of the uplink channel with which the PUSCH is to be transmitted, and κ is defined in subclause 4.1 of [4, TS 38.211].
-	If the first symbol of the PUSCH allocation consists of DM-RS only, then d2,1 = 0, otherwise d2,1 = 1. 
-	If the UE is configured with multiple active component carriers, the first uplink symbol in the PUSCH allocation further includes the effect of timing difference between component carriers as given in [11, TS 38.133]. 
-	If the scheduling DCI triggered a switch of BWP, d2,2 equals to the switching time as defined in [11, TS 38.133], otherwise d2,2=0. 
-	If the PUSCH indicated by the DCI is overlapping with one or more PUCCH channels, then the transport block is multiplexed following the procedure in subclause 9.2.5 of [9, TS 38.213], otherwise the transport block is transmitted on the PUSCH indicated by the DCI.
Otherwise the UE may ignore the scheduling DCI. 

The value of  is used both in the case of normal and extended cyclic prefix.
Table 6.4-1: PUSCH preparation time for PUSCH timing capability 1
	

	PUSCH preparation time N2 [symbols]

	0
	10

	1
	12

	2
	23

	3
	36



Table 6.4-2: PUSCH preparation time for PUSCH timing capability 2
	

	PUSCH preparation time N2 [symbols]

	0
	5

	1
	5.5

	2
	11 for frequency range 1
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