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1.
Introduction

According to the current 38.331[1], the basic units of DRX retransmission timers and HARQ RTT timers are slot and symbol respectively. It is possible that the slot length and the symbol length are different between the source BWP and the target BWP.
In this contribution, we discuss the potential impacts on DRX retransmission timer and the DRX HARQ RTT timer during BWP switching. 

2. Discussion
According to the current 38.321 specification [2], the DRX Retransmission Timer and the DRX HARQ RTT timer are defined as following. 

-
drx-RetransmissionTimerDL (per DL HARQ process): the maximum duration until a DL retransmission is received;

-
drx-RetransmissionTimerUL (per UL HARQ process): the maximum duration until a grant for UL retransmission is received;
-
drx-HARQ-RTT-TimerDL (per DL HARQ process): the minimum duration before a DL assignment for HARQ retransmission is expected by the MAC entity;

-
drx-HARQ-RTT-TimerUL (per UL HARQ process): the minimum duration before a UL HARQ retransmission grant is expected by the MAC entity.

Further, as shown in the following ASN.1, the basic unit of DRX retransmission timers is, and the basic unit of DRX HARQ RTT timers is symbol. 

DRX-Config ::=





SEQUENCE {


drx-onDurationTimer




CHOICE {












subMilliSeconds
INTEGER (1..31),












milliSeconds
ENUMERATED {












ms1, ms2, ms3, ms4, ms5, ms6, ms8, ms10, ms20, ms30, ms40, ms50, ms60, 












ms80, ms100, ms200, ms300, ms400, ms500, ms600, ms800, ms1000, ms1200, 












ms1600, spare9, spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1 }












},


drx-InactivityTimer




ENUMERATED { 












ms0, ms1, ms2, ms3, ms4, ms5, ms6, ms8, ms10, ms20, ms30, ms40, ms50, ms60, ms80, 












ms100, ms200, ms300, ms500, ms750, ms1280, ms1920, ms2560, spare9, spare8, 












spare7, spare6, spare5, spare4, spare3, spare2, spare1},


drx-HARQ-RTT-TimerDL



INTEGER (0..56),


drx-HARQ-RTT-TimerUL



INTEGER (0..56),


drx-RetransmissionTimerDL


ENUMERATED { 












sl0, sl1, sl2, sl4, sl6, sl8, sl16, sl24, sl33, sl40, sl64, sl80, sl96, sl112, sl128, 












sl160, sl320, spare15, spare14, spare13, spare12, spare11, spare10, spare9, 












spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1},


drx-RetransmissionTimerUL


ENUMERATED {












sl0, sl1, sl2, sl4, sl6, sl8, sl16, sl24, sl33, sl40, sl64, sl80, sl96, sl112, sl128, 












sl160, sl320, spare15, spare14, spare13, spare12, spare11, spare10, spare9, 












spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1 },

	drx-HARQ-RTT-TimerDL

Value in number of symbols.

	drx-HARQ-RTT-TimerUL

Value in number of symbols.

	drx-RetransmissionTimerDL 

Value in number of slot lengths. sl1 corresponds to 1 slot, sl2 corresponds to 2 slots, and so on.

	drx-RetransmissionTimerUL

Value in number of slot lengths. sl1 corresponds to 1 slot, sl2 corresponds to 2 slots, and so on.


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. 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;
· Option 2: Adjust the slot length/symbol length according to the slot length/symbol length on the target BWP and calculate the remaining running time on the target BWP accordingly.
· Option 3: Stop the timer when BWP switching happens. 

For drx-RetransmissionTimerDL/drx-RetransmissionTimerUL
Compared to option 1 and 2, HARQ retransmission on the target BWP is not allowed in option 3. Thus, we think option 3 is not a good solution. Between option 1 and 2, we think option 1 is simpler because we need to define on which particular slot or symble the new length value on the target BWP is used for the running timer. We do not see much benefit of option 2 compared to option 1. Thus, we slightly prefer option 1 for DRX retransmission timers.
Proposal 1: The slot length on the source BWP is used to calculate the remaining time of drx-RetransmissionTimerDL and drx-RetransmissionTimerUL on the target BWP.  

For drx-HARQ-RTT-TimerDL/drx-HARQ-RTT-TimerUL
In our undersanding, 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: The symbol length on the source BWP is used to calculate the remaining time of drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL on the target BWP.  

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: The slot length on the source BWP is used to calculate the remaining time of drx-RetransmissionTimerDL and drx-RetransmissionTimerUL on the target BWP.  

Proposal 2: The symbol length on the source BWP is used to calculate the remaining time of drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL on the target BWP.  
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