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1. Introduction
In R15 BWP switching requirement, the clarification on the duration where UE is not required to perform Rx and Tx has some potential issues and uncertainties. Extending to R16 UE specific CBW switching, we also observed the similar risk.
In last RAN4 meeting we had some discussion, but no consensus had been made. In this contribution, we further discuss the potential issues for R15 BWP switching delay requirement and also extend to R16 UE specific CBW switch.
2. Potential issue on R15 RRC based BWP switching
In the current TS38.133, the UE behaviour during RRC based BWP switching is defined as,
	For RRC-based BWP switch, after the UE receives RRC reconfiguration involving active BWP switching or parameter change of its active BWP, UE shall be able to receive PDSCH/PDCCH (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 a time duration of  slots which begins from the beginning of DL slot n, where 
DL slot n is the last slot containing the RRC command, and 
 is the length of the RRC procedure delay in millisecond as defined in clause 12 in TS 38.331 [2], and
 is the time used by the UE to perform BWP switch.
The UE is not required to transmit UL signals or receive DL signals during the time defined by  on the cell where RRC-based BWP switch occurs.



The current stating point of the duration where UE is not required to transmit UL is from the beginning of slot of RRC signalling, as shown in figure 1. In fact UE needs to transmit ACK/NACK for the PDSCH carrying RRC signalling of BWP switching and after ACK/NACK feedback UE may be not able to receive or transmit any signal. If ACK cannot be received at network side, network may not change to the new BWP for scheduling this UE after slot m in figure 1, and also it will waste network resource to resend RRC signalling to switching BWP for this UE. In order to avoid this incorrect situation, we propose to revise the requirement to make UE transmit the ACK/NACK of the PDSCH carrying associated RRC signalling.
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Figure 1. Potential issue of ACK/NACK feedback during RRC based BWP switching
UE is not required to transmit UL signals or receive DL signals from slot n+THARQ+1 until the end of RRC based BWP switching delay, as shown in figure 2. THARQ (in ms) is the timing between DL data transmission and acknowledgement as specified in TS 38.213.
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Figure 2. UE is not required to perform Rx and Tx after the THARQ
The HARQ feedback is a fundamental functionality in the PDSCH reception and therefore we think this handshaking mechanism shall be always guaranteed regardless of the contents carried on the PDSCH. If we abandon this HARQ feedback mechanism for RRC based BWP switching, it would be very risky to both UE and network side in case the PDSCH CRC check is not passed. 
On the other side, after UE receiving the PDSCH (which carries RRC signalling) and before UE finishing parsing the RRC message, UE has no idea about the content carried by this PDSCH, and in the other word, that means UE will feedback the HARQ for this PDSCH in a same way as for other PDSCHs.
Some other companies also mentioned that the HARQ feedback delay could be configured up to 16 slot, but the longest HARQ time is a candidate range of dl-DataToUL-ACK in RRC signaling, and in this particular case we don’t believe network will indicate UE to use such long HARQ feedback delay for this BWP switching. Moreover, we think delay-wise the current delay equation shall not be changed, but UE behavior-wise we need to make sure this HARQ feedback will not be interrupted or dropped, and this is like that we guaranteed HARQ not interrupted in SCell activation.
Proposal 1: Revise the UE behaviour in current RRC based BWP switching requirement as:
UE is not required to transmit UL signals or receive DL signals from slot n+THARQ+1 until the end of switching delay when THARQ ≤ TRRCProcessingDelay. Where THARQ is the timing between DL data transmission and acknowledgement as specified in TS 38.213 [3]. 
When THARQ > TRRCProcessingDelay, the above BWP switch requirements are not applicable.
3. Potential issue on R16 UE specific CBW change
The R16 UE specific CBW switching also has similar issue as RRC based BWP switching, so the UE behaviour needs to be revised as below [1],
	8.13.1	Introduction
The requirements in this clause apply for a UE receives reconfiguration of offsetToCarrier or carrierBandwidth to change channel bandwidth.
8.13.2	UE-specific CBW change delay
After the UE receives RRC reconfiguration involving offsetToCarrier or carrierBandwidth change on the old CBW, UE shall be able to receive PDSCH/PDCCH on an active DL BWP or transmit PUSCH on an active UL BWP of the new CBW right after a time duration of   slots which begins from the beginning of DL slot n, when THARQ ≤ TRRCProcessingDelay, where 
	DL slot n is the last slot containing the RRC command, and 
	 is the length of the RRC procedure delay in millisecond as defined in clause 12 in TS 38.331 [2], and
	 is the time used by the UE to perform CBW change.
UE is not required to transmit UL signals or receive DL signals from slot n+THARQ+1 until the end of this UE-specific CBW change delay. Where THARQ is the timing between DL data transmission and acknowledgement as specified in TS 38.213 [3].
When THARQ > TRRCProcessingDelay, the above UE-specific CBW change requirements are not applicable.



Proposal 2: Revise the UE behaviour in current UE-specific CBW change delay requirement as:
UE is not required to transmit UL signals or receive DL signals from slot n+THARQ+1 until the end of this UE-specific CBW change delay when THARQ ≤ TRRCProcessingDelay. Where THARQ is the timing between DL data transmission and acknowledgement as specified in TS 38.213 [3].
When THARQ > TRRCProcessingDelay, the above UE-specific CBW change requirements are not applicable.
4. Conclusion
In this contribution, we discuss the potential issues for R15 BWP switching delay requirement and also extend to R16 UE specific CBW switch.
Proposal 1: Revise the UE behaviour in current RRC based BWP switching requirement as:
UE is not required to transmit UL signals or receive DL signals from slot n+THARQ+1 until the end of switching delay when THARQ ≤ TRRCProcessingDelay. Where THARQ is the timing between DL data transmission and acknowledgement as specified in TS 38.213 [3]. 
When THARQ > TRRCProcessingDelay, the above BWP switch requirements are not applicable.

Proposal 2: Revise the UE behaviour in current UE-specific CBW change delay requirement as:
UE is not required to transmit UL signals or receive DL signals from slot n+THARQ+1 until the end of this UE-specific CBW change delay when THARQ ≤ TRRCProcessingDelay. Where THARQ is the timing between DL data transmission and acknowledgement as specified in TS 38.213 [3].
When THARQ > TRRCProcessingDelay, the above UE-specific CBW change requirements are not applicable.
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