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1.
Introduction

In the last meeting, RAN2 discussed the impact of BWP switch to running DRX timers when by considering the different numerology for different BWPs, but did not reach any conclusion.
In this contribution, we discuss how to operate the DRX timers upon BWP switching.
2.
Discussion 
2.1
DL/UL Retransmission Timer and HARQ RTT Timer 
The length of slot and symbol can be different depending on the different numerology. In the last meeting, RAN2 discussed how to calculate the remaining time when switching BWPs with different numerology while DRX timer is running, and there are two options.

· Option 1. The remaining time to run on target BWP is calculated by the numerology of source BWP

· Option 2. The remaining time is counted by the numerology of target BWP

Most DRX timers are defined as absolute time, but HARQ RTT timers and DL/UL Retransmission timers are defined as symbols and slots respectively. The reason was that DL/UL Retransmission timer and HARQ RTT Timer are dependent on the numerology of corresponding scheduled transmission. Therefore, RAN2 intentionally agreed to define these timer in unit of slot/symbol in RAN2#99, which is different from other DRX timers defined in unit of absolute time. By defining these timers in unit of slot/symbol, the intention was not to translate the timer value into an absolute value but to count the slot/symbol regardless of the length of the slot/symbol.
Agreements RAN2#99:

1.
The unit of Onduration and drx-inactivity is numerology independent and based on ms.  The minimum value can be less than 1ms.  The values are FFS.

2.
The long and short DRX cycles should be in ms.  

3.
FFS if HARQ RTT can or should be derived from dynamically signalled K parameters over DCI or if HARQ RTT is configured by RRC 

4.
HARQ RTT and DL/UL retransmission timers are dependent on numerology of corresponding scheduled transmission (FFS whether it is PDCCH/PUSCH/PDSCH).  The actual unit is FFS (e.g. PDCCH monitoring occasions, number of slots/PDCCH slots, ms (last resort), etc.)
5.   As in LTE, include functionality related to the MAC CEs DRX Command and Long DRX Command

With this understanding, there is no reason to consider the numerology difference between the source and the target BWP even if the numerology of target BWP changes after BWP switching.
For example, if drx-RetransmissionTimerDL is configured sl8 and BWP is switched after counting 4 slot, the UE shall count the remaining 4-slot in the target BWP, i.e. it is not needed to convert DRX timer length from slot/symbol to absolute time.
It would be good to note that in LTE sTTI WI, there has been similar discussion how to calculate the DRX timers by considering sTTI length in RAN2#98, and common understanding was not to covert the DRX timer value into an absolute time duration. 
Proposal 1. To confirm that DRX timers configured in slot/symbol are not recalculated into an absolute time duration but the UE counts these DRX timer based on the number of slot/symbol.

Proposal 2. In case of numerology change, e.g., due to BWP switching, the MAC entity continues counting the remaining number of slots for DL/UL Retransmission timer and the remaining number of symbols for HARQ RTT Timer.
2.2
Configured grant timer 
Numerology change due to e.g., BWP switching would also have impact on configuredGrantTimer because configuredGrantTimer is configured in unit of number of periodicity and the periodicity is in unit of symbols.
	configuredGrantTimer
Indicates the initial value of the configured grant timer (see TS 38.321,) in number of periodicities. 

	periodicity
Periodicity for UL transmission without UL grant for type 1 and type 2. Corresponds to L1 parameter 'UL-TWG-periodicity' (see TS 38.321, section 5.8.2).

The following periodicities are supported depending on the configured subcarrier spacing [symbols]:

15kHz: 




2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 320, 640} 

30kHz: 




2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 640, 1280} 

60kHz with normal CP: 
2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1280, 2560} 

60kHz with ECP: 


2, 6, n*12, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1280, 2560} 

120kHz: 




2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1024, 1280, 2560, 5120} 

(see 38.214, Table 6.1.2.3-1)


With the same reason explained in Section 2.1, there is no reason to covert the periodicity into an absolute time duration. However, more discussion may be needed because it is unclear now whether configuredGrantTimer is to count the number of periodicity or symbols even in case of no BWP switching.
An example is shown in the figure below. Option 1 is to count the number of periodicity from the period where the configuredGrantTimer starts. Option 2 is to count the number of symbols from the symbol where the configuredGrantTimer starts.

[image: image1]
Figure 1. Two options for operation of configuredGrantTimer
Given that dynamic grant also starts configuredGrantTimer, Option 2 seems reasonable because it can ensure a certain time for retransmission scheduling regardless of where the dynamic grant is received within a period.
Proposal 3. For configuredGrantTimer, the MAC entity counts the number of symbols. 
With Proposal 2 and 3, we can conclude that if numerology changes due to BWP switching, the MAC entity continues counting the remaining number of symbols. 
Proposal 4. In case of numerology change, e.g., due to BWP switching, the MAC entity continues counting the remaining number of symbols for configuredGrantTimer.
3.
Conclusion
In this contribution, we discuss DRX timer and configuredGrantTimer counting in case numerology changes due to BWP switching and proposed that:
Proposal 1. To confirm that DRX timers configured in slot/symbol are not recalculated into an absolute time duration but the UE counts these DRX timer based on the number of slot/symbol.

Proposal 2. In case of numerology change, e.g., due to BWP switching, the MAC entity continues counting the remaining number of slots for DL/UL Retransmission timer and the remaining number of symbols for HARQ RTT Timer.
Proposal 3. For configuredGrantTimer, the MAC entity counts the number of symbols. 
Proposal 4. In case of numerology change, e.g., due to BWP switching, the MAC entity continues counting the remaining number of symbols for configuredGrantTimer.
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