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1 Introduction
In RAN2 #99bis meetings, we have follow agreements about HARQ during BWP switching.
Agreeements:
1	Behaviour on the BWP that is deactivated 
-       not transmit on UL-SCH on the BWP;
-       not monitor the PDCCH on the BWP;
-       not transmit PUCCH on the BWP;
-       not transmit on PRACH on the BWP;
-       do not flush HARQ buffers when doing BWP switching (unless an issue is identified)
2	RAN2 will not support MAC CE BWP switching
We also have HARQ related agreements in RAN1 NR AH#2 meeting below:
Agreeements:
-	One TB is mapped to one DL/UL carrier.
-	Re-transmission of a TB cannot take place on different carrier than the initial transmission.
-	Working assumption:
o	Re-transmission of a TB cannot take place on different numerology than the initial transmission in Rel. 15.
-	 When uplink CBG-based (re)transmission is configured, the UL grant indicates which CBG(s) of a TB is/are retransmittedg
In this document, we provide our views about the impact on HARQ under BWP.
2 Discussion
There are two trigger conditions for BWP switching, 1) DCI-based 2) timer-based. For DCI-based condition, BWP can change from smaller bandwidth to larger bandwidth, and also can change from larger bandwidth to smaller bandwidth. For timer-based condition, once timer expires, BWP can only fall back from larger bandwidth to smaller bandwidth.
We list the three possible cases for BWP switching in Table 1 and discuss them separately:
	
	DCI-based
	Timer-based

	Smaller BW -> larger BW
	Case 1
	N/A

	Larger BW -> smaller BW
	Case 2
	Case 3


Table 1: Possible cases for BWP switching
1) Case 1: Smaller BW to larger BW by DCI-based
In this case, the TBS in smaller BW definitely can be accommodated in the larger BW and also there is no issues on HARQ soft combining and buffer size. The HARQ process and related counters and timers can continue without problems.
2) Case 2: Larger BW to smaller BW by DCI-based
In this case, one concern is that the TBS in larger BW can not be accommodated in smaller BW. However, once the gNB knows that the UE has correctly received the initial transmission, gNB dose not have to re-signal TBS. Similar behavior like LTE by using MCS index 29-31 to indicate modulation order is enough and can be reused.
Only if gNB want to re-signal the TBS, and the resource allocation or the DMRS configuration have changed, the UE may not be able the reproduce the same TBS by using the formula approach as currently agreed in RAN1. The gNB should avoid this case either by scheduling or by carrying toggled NDI in DCI to flush the HARQ soft buffer. If toggled NDI is not detected, UE’s HARQ process can continues and its coding chain rate matching for HARQ retransmission just follow the first transmission. Related HARQ counters and timers can continue as well.
Proposal 1: When gNB switches BWP to different numerology, it is up to gNB ensure that retransmission do not occur.
3) Case 3: Larger BW to smaller BW by expiry of timer
In this case, before the expiry of the timer, all the HARQ retransmission procedure should have been completed. Thus, there is no issues on HARQ soft combining and buffer size. The HARQ process, related counters and timers can continue without problems.
Based on analysis of all possible cases, we have following proposals:
Proposal 2: HARQ process can continue when BWP switching occurs.
Proposal 3: HARQ related counters and timers can continue when BWP switching occurs
There are other issues like TTI bundling with HARQ when BWP switching occurs, we believe that this issue can be discussed in RAN1 it in this contribution since NR has flexible frame structure architecture design.
3 Conclusions
In this contribution, we addressed the issues for HARQ when BWP switching occurs, based on above discussion, the followings are proposed:
Proposal 1: When gNB switches BWP to different numerology, it is up to gNB ensure that retransmission do not occur.
Proposal 2: HARQ process can continue when BWP switching occurs.
Proposal 3: HARQ related counters and timers can continue when BWP switching occurs
4 References
[1]. RAN 2 #99bis Chairman’s note.
[2]. RAN 1 NR AH2 Chairman’s note.

