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1 Introduction
In the previous RAN2#121bis-e meeting, RAN2 agreed [1] the followings regarding cell DTX/DRX mechanisms and gNB/UE behaviors. 

Agreements 

1. A periodic cell DTX/DRX configuration is explicitly signalled to the UEs. 

2. A periodic cell DTX/DRX pattern is configured by UE specific RRC signalling. 

3. The Cell DTX/DRX configuration contains at least: periodicity, start slot/offset, on duration. 

4. As a baseline Cell DTX/DRX is activated/deactivated implicitly by RRC signalling, i.e. activated immediately once configured by RRC and deactivated once the RRC configuration is released. 

5. From RAN2 point of view, majority companies see a benefit with L1 signalling for Cell DTX/DRX activation/deactivation, send a LS to RAN1 (email 308) with our preference and ask about feasibility and design details.   Ask about feasibility and reliability of using L1 signaling.  Clarify that the question is about activation/deactivation copy the agreement from last meeting that we are focusing on single configuration.  Extract a few key benefits of dynamic signaling from email discussion and online discussions

6. 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

7. As baseline, UE does not transmit on CG occasions during Cell DRX non-active periods

8. 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 support high priority traffic 

9. (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.  

10. 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 impacts to C-DRX due to Cell DTX/DRX non active period, along with the remaining issues from the previous discussion.
2 Discussion
2.1 Exceptional SR transmission during Cell DRX non-active period

Previously, RAN2 agreed UE would not monitor/transmit SPS/ CG/ SR during Cell DTX/DRX non-active period.  However, there is an FFS regarding SR whether to be allowed even during cell DRX non-active, to support high priority traffic, as follows:

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 

Regarding this issue, allowing SR transmission can be beneficial to reduce latency of high priority traffic. For each SR configuration, network configures whether the UE is allowed to transmit an SR during Cell DRX non-active period.

Proposal 1: For each SR configuration, network configures whether the UE is allowed to transmit an SR during Cell DRX non-active period.

2.2 HARQ feedback overlap with non active period of cell DRX
Current C-DRX Operation (Figure 1)
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Figure 1
· if the PDCCH indicates a DL transmission:
· UE start the drx-HARQ-RTT-TimerDL for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback;
· UE stop the drx-RetransmissionTimerDL for the corresponding HARQ process.
· if a drx-HARQ-RTT-TimerDL expires:
· if the data of the corresponding HARQ process was not successfully decoded:
· start the drx-RetransmissionTimerDL for the corresponding HARQ process in the first symbol after the expiry of drx-HARQ-RTT-TimerDL.
· UE is considered in active time while drx-RetransmissionTimerDL is running
Issue: 
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Figure 2
As shown in figure 2, if HARQ feedback occasion overlaps with non active period of Cell DRX, HARQ feedback may not be transmitted. As per current operation, drx-HARQ-RTT-TimerDL is not started if HARQ feedback is not transmitted. Since drx-HARQ-RTT-TimerDL is not started, RetransmissionTimerDL is also not started. So, UE may not be able to receive PDCCH for retransmission if both on duration timer and inactivity timer are also not running. Typically, when on duration timer and inactivity timer are not running, running RetransmissionTimerDL timer ensures that UE can receive PDCCH for retransmission.
One of the following options can be considered to overcome the issue:

· (Option 1) if HARQ feedback occasion overlaps with non active period of Cell DRX
· UE still transmits HARQ feedback
· UE start drx-HARQ-RTT-TimerDL in first symbol after the end of HARQ feedback occasion in which HARQ feedback is transmitted
· (Option 2) if HARQ feedback occasion overlaps with non active period of Cell DRX
· UE does not transmit HARQ feedback. 
· UE start drx-HARQ-RTT-TimerDL in first symbol after the end of HARQ feedback occasion
Proposal 2: RAN2 to discuss whether UE transmits HARQ feedback or not if the HARQ feedback occasion overlaps with non active period of Cell DRX.

Proposal 3: if HARQ feedback is not transmitted when HARQ feedback occasion overlaps with non active period of Cell DRX, UE start drx-HARQ-RTT-TimerDL in first symbol after the end of HARQ feedback occasion.
2.3 drx-RetransmissionTimerDL overlap with non active period of cell DTX
As shown in figure 3 below, if RetransmissionTimerDL duration overlaps with non active period of Cell DTX, UE may not be able to receive PDCCH for retransmission.
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Figure 3

One of the following options can be considered to overcome the issue:

· (Option 1) if RetransmissionTimerDL duration overlaps with non active period of Cell DTX
· UE monitor PDCCH for retransmission during the overlapping period 
· (Option 2) if RetransmissionTimerDL duration overlaps with non active period of Cell DTX
· UE does not monitor PDCCH for retransmission during the overlapping period similar to new transmission case 

· RetransmissionTimerDL is restarted in the first symbol after the end of the non active period of Cell DTX. It is possible that UE may be in inactive time as per C-DRX after the end if non active period of Cell DTX. So, restarting the RetransmissionTimerDL will ensure that UE can receive retransmission immediately after the end of non active period of Cell DTX.
Proposal 4: RAN2 to discuss whether UE monitors PDCCH or not if the RetransmissionTimerDL duration overlaps with non active period of Cell DTX.

Proposal 5: If UE does not monitor PDCCH for retransmission during the overlapping period, RetransmissionTimerDL is restarted in the first symbol after the end of the non active period of Cell DTX.
2.4. Periodicity candidates of cell DTX/DRX

Previously, RAN2 have discussed regarding the periodicity, whether it would be tens of, hundreds of, or thousands of msecs. So, we first need to define the acceptable periodicity range which impacts not only the cell power saving performance, but also the alignments of cell DTX and UE DRX.  

Since there would be SSBs, PRACHs, and UE C-DRXs to be aligned, we propose the followings: 

Proposal 6: The value range of periodicity of cell DTX/DRX is the same as that of C-DRX. FFS further flexibility is needed (e.g. multiple of C-DRX periodicity).

3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposal:
Proposal 1: For each SR configuration, network configures whether the UE is allowed to transmit an SR during Cell DRX non-active period.

Proposal 2: RAN2 to discuss whether UE transmits HARQ feedback or not if the HARQ feedback occasion overlaps with non active period of Cell DRX.

Proposal 3: if HARQ feedback is not transmitted when HARQ feedback occasion overlaps with non active period of Cell DRX, UE start drx-HARQ-RTT-TimerDL in first symbol after the end of HARQ feedback occasion.
Proposal 4: RAN2 to discuss whether UE monitors PDCCH or not if the RetransmissionTimerDL duration overlaps with non active period of Cell DTX.

Proposal 5: If UE does not monitor PDCCH for retransmission during the overlapping period, RetransmissionTimerDL is restarted in the first symbol after the end of the non active period of Cell DTX.
Proposal 6: The value range of periodicity of cell DTX/DRX is the same as that of C-DRX. FFS further flexibility is needed (e.g. multiple of C-DRX periodicity).
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