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1 Introduction
[bookmark: _Hlk61519723]For the support of cell DTX/DRX operation, the following agreement was reached during such discussion: 
	Agreements
1. As baseline, UE doesn’t monitor SPS occasions during Cell DTX non-active period. As baseline, gNB is assumed to be not transmitting PDSCH to that UE on such SPS occasions during the Cell DTX non-active period
2. As baseline, UE does not transmit on CG occasions during Cell DRX non-active periods
3. As baseline, UE does not transmit SR occasions overlapping with Cell DRX non-active periods, e.g. SR transmissions are dropped during the non-active period 
FFS: whether we will allow to configure the UE per SR configuration with whether SR can be transmitted during Cell DRX non-active period to to support high priority traffic 
4. (for the SRs that will be dropped) If SR is not to be transmitted on an PUCCH occasion during Cell DRX non-active time, the UE keep the SR pending, i.e., the UE delays the SR transmission till the Cell DRX active period without triggering RACH.  For the FFS case there may be some exceptions.  
5. The understanding for the gNB scheduling behaviour for new transmissions during Cell DTX non-active period is that the gNB does not schedule UE-specific dynamic grants/assignments, even if the UE is in C-DRX Active Time.   UE doesn’t monitor PDCCH for dynamic grants/assignments for new transmissions during Cell DTX non-active period, even if the UE is in C-DRX Active time. FFS how to deal with any exceptions (e.g. SR if agreed and RACH). 
FFS how to deal with retransmissions


In this contribution, we discuss whether there is TAT and its relevant expiration impact if cell DTX/DRX operation is configured.
2 Discussion 
2.1 TAT expiration and aspects under cell DTX/DRX 
TAT (Time Alignment Timer) is configured by gNB to control how long the UE is considered uplink time aligned. Typically, the configurable value of TAT may depend on UE speed, channel condition and current specification supports the value of [500ms, 750ms, 1280ms, 1920ms, 2560ms, 5120ms, 10240ms and infinity]. Once receiving the TAC (Timing Advance Commend) is received in RAR message or receiving the TAC MAC CE, MAC entity will start/restart the TAT associated with the TAG. While TAT expires and the TAT associated with PTAG, UE will 1) flush all HARQ buffers 2) notify RRC to release configured Physical Uplink Control Channel (PUCCH), Sounding Reference Signal (SRS) 3) clear any configured downlink assignment and configured CG 4) clear any Physical Uplink Shared Channel (PUSCH) resource for semi-persistent Channel State Information (CSI) reporting, which lead to a significant effort for UE and gNB due to the uplink synchronization could not be guaranteed.
By configuring cell DTX/DRX pattern, it is possible the TAT be expired at cell DTX/DRX active period (i.e., onDuration time) or cell DTX/DRX non-active period. 
Under first scenario (expire at cell DTX/DRX active period), the behavior believes to be the same as the behavior without configuring cell DTX/DRX. That’s it is up to gNB’s scheduling and whether there exist needs to keep the uplink be synchronized. 
Under second scenario (expire at cell DTX/DRX non-active period), following by current agreement, the gNB does not schedule UE-specific dynamic grants/assignments during cell DTX/DRX non-active, even if the UE is in C-DRX Active Time and there exists uplink transmission needs. Therefore, when TAT expires at DTX/DRX non-active period, gNB/UE will require to perform TA acquisition and re-configure PUCCH, SRS configurations in upcoming cell DTX/DRX active period. With this “re-setting” subject to TAT expiration, it may further delay the corresponding uplink transmission and it introduces additional overhead. 
Observation 1: TAT may expire at cell DTX/DRX active period and there are no new specification impacts.
Observation 2: TAT may also expire at cell DTX/DRX non-active period and this increase burden for following uplink transmission take place at cell DTX/DRX active period.
To further investigate second scenario and whether to have specification impacts, the key question is how worst it was and how often it was. Although the value of cell DTX/DRX pattern parameters are unclear, we believe it is possible the length of TAT is always smaller than cell DTX/DRX non-active period which means the TAT will be expired at every cell DTX/DRX non-active period, as shown in Figure 1. Consequently, UE and gNB need to perform TA acquisition and RRC reconfiguration in every cell DTX/DRX onDuration period. The possibility will be increased while network would like to seek better energy saving gain (gNB sleep longer) and the served UE moving speed is high (required to configure short TAT. e.g., 500ms). With this observation, we suggest RAN2 to discuss this issue and have feasible mechanisms.
[image: ]
Figure 1, example of TAT expiration at every cell DRX/DTX non-active period

Observation 3: It is possible TAT expire at every cell DTX/DRX non-active period.
Proposal 1: RAN2 is suggested to discuss TAT handling while it expires at cell DRX/DTX non-active period.     
Three options could be considered for that scenario:
· Option 1: To cancel the configuration of TAT while receiving cell DRX/DTX configuration. 
· Option 2: To specify a new UE behaviour while corresponding TAT is expired at cell DRX/DTX non-active period.
· Option 3: To allow exception that gNB may either transmit TAC or configure CFRA while UE is in cell DRX/DTX non-active period.
From our perspective, option 1 will bring limitation on NES; Moreover, it may create another problem on uplink transmission since UE may be out of uplink synchronization but be allowed to transmit. As comparing option 2 and option 3, it seems less specification impacts while introducing option 3 and it also relies on gNB implementation to use this exception for certain UEs/services during NES scenario. Therefore Option 3 is preferred, and we suggest RAN2 to consider option 3 as baseline and further discuss the details.
Proposal 2: To prevent the expiration of TAT, gNB is allowed to either transmit TAC or configure CFRA while UE is in cell DRX/DTX. Further details are FFS.
3 Conclusion
In this contribution, we discuss whether / how TAT be handled under cell DRX/DTX and have:
Observation 1: TAT may expire at cell DTX/DRX active period and there are no new specification impacts.
Observation 2: TAT may also expire at cell DTX/DRX non-active period and this increase burden for following uplink transmission take place at cell DTX/DRX active period.
Observation 3: It is possible TAT expire at every cell DTX/DRX non-active period.
Based on observations, we propose:
Proposal 1: RAN2 is suggested to discuss TAT handling while it expires at cell DRX/DTX non-active period.
Proposal 2: To prevent the expiration of TAT, gNB is allowed to either transmit TAC or configure CFRA while UE is in cell DRX/DTX. Further details are FFS.
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