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1.
Introduction

In the last RAN2 meeting, the impact on DRX retransmission timers and HARQ RTT timers are discussed due to slot/symbol length change during BWP switching. But there was no consensus. 
In this contribution, we further investigate the potential impacts on timers in slot/symbol, including DRX retransmission timers, DRX HARQ RTT timers and configuredGrantTimer during BWP switching. 

2. Discussion
According to the current TS 38.321[1] and TS 38.331[2], the basic unit of DRX retransmission timers is slot, and the basic unit of DRX HARQ RTT timers and configuredGrantTimer is symbol. Since SCS on different BWP can be different, the corresponding slot length and symbol length can be different also. For example, the slot length of 15KHz SCS is 1ms while the slot length of 30KHz SCS is 0.5ms. In this case, the running time of timers whose basic unit is slot or symbol on different BWP can be different. Therefore, one potential issue is how to treat these timers if they are running when the BWP is dynamically activated and deactivated. 
One example is shown in the following figure 1, we can assume that the drx-RetransmissionTimerDL is configured with 10 slots. And for source BWP1, each slot is 1ms, but the new BWP2 have one different slot lengths, e.g. 0.5ms.

[image: image1.emf]Slot x+1 ...

... ...

Slot 

x+15

Slot 

x+16

BWP1

BWP2

Slot x+8 Slot 9

Slot 

x+17

Slot 

x+18

Slot 

x+19

Slot 

x+20

Slot 

x+1

Slot 

x+2

 Starting drx-

Retransmissi

onTimer

BWP 

switching

Slot 10


Figure 1: BWP switching with slot length change
After receiving the BWP switching command in slot x+8 from BWP1, the UE starts to perform BWP switching and change the data transmission link from the BWP1 to BWP2.  From the absolute time point of view, the actual drx-RetransmissionTimerDL timer has run into 8ms in slot x+8 of BWP1. However from the BWP2 point of view, the total drx-RetransmissionTimerDL length is 5ms. Therefore, from the absolute time point of view, the UE will determine the drx-RetransmissionTimerDL timer has been expired when receiving the BWP switching command, if the UE immediately apply the slot length of the BWP2 to the timer drx-RetransmissionTimerDL. 
However from HARQ retransmission point of view, the UE should be still expected to receive the scheduling information of retransmission from gNB.  Therefore it is very ambiguous for the UE how to treat this case. For example, should the UE adapt the running time of drx-RetransmissionTimerDL? Or the UE can simply consider the drx-RetransmissionTimerDL expires? We think there are three options:
· Option 1: Use the slot length/symbol length on the source BWP to calculate the remaining running time on the target BWP;
· Pros: 

· HARQ retransmission on the target BWP can be ensured;
· Simple, it is not limit the actual timer implementation in UE. The UE can implement the timer based on absolute time or slot numbers freely.
· No relevant to whether the BWP switching can be successfully completed or not. 

· Cons:

· Slight specification impact.
· Option 2: Control the timer based on the slot numbers, and calculate the remaining running time based on the slot numbers, even the slot length is different between the source BWP and the target BWP. Considering the possible BWP switching failure case and the different pcoressing time of different UEs for BWP switching, one time point to change the timer controlling unit should be specified so that the timer state can be aligned between UE and gNB. For example, the UE should change the timers unit controlling after n+x slot, n is the slot which BWP switching is received and x is one additional processing delay for BWP switching in UEs, e.g., x=1.

· Pros:

· HARQ retransmission on the target BWP can be ensured.
· Cons:

· Additional restriction on UE implementation. If the slot/symbol length is different between source BWP and target BWP, the UE must adjust its actual timer running time based on the rest number of slots/symbols and the length on the target BWP. It implies the UE must control the timer by using both time and counter (i.e., number of slot/symble).
· Additional specification impact to specify the time point to change the timer controlling unit between UE and gNB. 
· Option 3: Stop the timer when BWP switching happens. 
· Pros: 

· Simple.
· Cons:
· HARQ retransmission on the target BWP is not possible. Amibiguous period between UE and gNB due to WP switching failure case and the different pcoressing time of different UEs for BWP switching.
For drx-RetransmissionTimerDL/drx-RetransmissionTimerUL
Based on the above comparison, it is obvious that option 1 is simper. We do not see significant benefit of option 2 compared to option 1. For option 3, it makes HARQ retransmission not possible on target BWP though it is also simple. Thus, we prefer option 1 for DRX retransmission timers.
Proposal 1: drx-RetransmissionTimerDL and drx-RetransmissionTimerUL will continue running based on the slot length of the source BWP until they are expired or stopped. Then they will run based on the new slot length of the target BWP when they are (re-)started.
For drx-HARQ-RTT-TimerDL/drx-HARQ-RTT-TimerUL
In our understanding, HARQ RTT timers are relevant to the gNB processing time. If the BWP change involves the different SCS, the gNB processing time will increase, or at least will not reduce. Therefore we think option 1 seems reasonable for HARQ RTT timers. 
Proposal 2: drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL will continue running based on the symbol length of the source BWP until they are expired or stopped. Then they will run based on the new symbol length of the target BWP when they are (re-)started.  
For configuredGrantTimer
The configuredGrantTimer is used to control the UE not to perform another new transmission in the current HARQ prcess before the timer is stoped or expired. Otherwise the retransmisson of this HARQ process will be impacted. Therefore, the configuredGrantTimer should not be stoped or expired too early due to symbol length change during BWP switching. Similarly toh the previous two timers, our preference is also option 1 for configuredGrantTimer. 
Proposal 3: configuredGrantTimer will continue running based on the symbol length of the source BWP until they are expired or stopped. Then it will run based on the new symbol length of the target BWP when it is (re-)started.  
3. Conclusion

In the contribution, we further analysis the potential impacts on DRX retransmission timers and HARQ-RTT timers due to BWP switching and have the following proposals:
Proposal 1: drx-RetransmissionTimerDL and drx-RetransmissionTimerUL will continue running based on the slot length of the source BWP until they are expired or stopped. Then they will run based on the new slot length of the target BWP when they are (re-)started.
Proposal 2: drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL will continue running based on the symbol length of the source BWP until they are expired or stopped. Then they will run based on the new symbol length of the target BWP when they are (re-)started. 
Proposal 3: configuredGrantTimer will continue running based on the symbol length of the source BWP until they are expired or stopped. Then it will run based on the new symbol length of the target BWP when it is (re-)started.  
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