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1 Introduction
The Network Energy saving (NES) WID RP-223540 was agreed in RAN#98-e [1], the WI objective on Cell DTX / DRX is copied below: 2. Specify enhancement on cell DTX/DRX mechanism including the alignment of cell DTX/DRX and UE DRX in RRC_CONNECTED mode, and inter-node information exchange on cell DTX/DRX [RAN2, RAN1, RAN3]
· Note: No change for SSB transmission due to cell DTX/DRX.
· Note: The impact to IDLE/INACTIVE UEs due to the above enhancement should be avoided.


By RAN2#124 [2], MAC CR has been endorsed in [3]. 
In this contribution, we share our view on one open issue on alignment between Cell DTX and UE CDRX.

2 Discussion 
In RAN2#123 [4], it was agreed that gNB only ensures partial overlapping between UE C-DRX and Cell DTX, where partial overlapping means the cell DTX/DRX and C-DRX periodicity should be multiple of each other. 
3	The gNB should ensures that there is at least partial overlapping between UE C-DRX on-duration and cell DTX/DRX on-duration.  It is up to network implementation to ensure the alignment.  We will capture this in stage 2 specification.  
	Understanding is that alignment means that the cell DTX/DRX and C-DRX periodicity should be multiple of each other.   FFS if we anything needs to be specified in stage 3 (i.e. in IE description)
Obviously, such partial overlapping can't ensure the active duration of Cell DTX always contains active duration of UE CDRX. Actually, 3 possible overlapping durations between Cell DTX and UE CDRX may happen which are illustrated in Figure. 1. 
Among them, we think UE behaviour in T2 and T3 is clear, i.e., the UE doesn't monitor PDCCH and can't transmit SR/CG if Cell DRX is configured, according to endorsed MAC CR [3] and below agreement made in RAN2#121b-e [5].
1. 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
However, the UE/gNB behaviour during T1 (i.e., Part of non-active time of UE DRX is overlapped with active duration of Cell DTX) in Figure.1 is not clear because it is active duration of Cell DTX. Thus, further discussion is needed.
Observation 1: The UE/gNB behaviour during T1 is not clear because it is active duration of Cell DTX/DRX which is not covered by RAN2#121b-e agreement.
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        Figure.1 Illustration of possible overlapping scenarios of Cell DTX and UE CDRX alignment
For T1, we think the reasonable UE behaviour is to follow UE CDRX behaviour (i.e., stop monitoring PDCCH but allows transmission of SR/CG and reception of SPS) with assumption that gNB will not transmit DCI for it (i.e., gNB may transmit DCI for other UEs). One may argue that T1 may be overlapped with non-active duration of Cell DRX. However, please note that RAN2 has agreed Cell DTX always has the same pattern as Cell DRX if both are configured. Therefore, T1 is always the active duration of Cell DRX, and thereby SR/CG is allowed.  
Observation 2: Since RAN2 has agreed Cell DTX always has the same pattern as Cell DRX if both are configured, T1 is always the active duration of Cell DRX, and thereby SR/CG is allowed.
We think it is necessary for RAN2 to clarify the UE behaviour:
Proposal 1: During T1 (i.e., non-active time of UE CDRX is overlapped with active duration of Cell DTX/DRX), RAN2 clarify the UE follows UE CDRX behaviour (i.e., stop monitoring PDCCH but allow transmission of SR/CG and reception of SPS).5.x.1 Cell Discontinuous Transmission
...Omit…
For each Serving Cell configured with cell DTX, the MAC entity shall:
1> if cell DTX is activated for this Serving Cell:
2>	if [(SFN × 10) + subframe number] modulo (celldtxdrx-Cycle) = (celldtxdrx-StartOffset):
3>	start celldtxdrx-onDurationTimer for this serving cell after celldtxdrx-SlotOffset from the beginning of the subframe.
1> if cell DTX operation is deactivated for this Serving Cell; or 
1> if the Serving Cell is in the cell DTX Active Period:
2> monitor PDCCH on this Serving Cell, as specified in TS 38.213 [6] and other clauses of this specification.
...Omit…


Finally, we discuss whether specification changes are needed. According to endorsed running MAC CR [3], we think the highlight part may be interpreted that the UE continuously monitors PDCCH in T1, as T1 is active period of Cell DTX. One may argue that “as specified in TS 38.213 [6] and other clauses of this specification” also includes section 5.7 on UE CDRX operation. However, we think it still has ambiguity. As a comparison, please see below highlighted part on section 5.7, which are intended to say the monitoring is “discontinuously":
[bookmark: _Toc29239849][bookmark: _Toc37296208][bookmark: _Toc46490335][bookmark: _Toc52752030][bookmark: _Toc52796492][bookmark: _Toc139032274]5.7	Discontinuous Reception (DRX)
The MAC entity may be configured by RRC with a DRX functionality that controls the UE's PDCCH monitoring activity for the MAC entity's C-RNTI, CI-RNTI, CS-RNTI, INT-RNTI, SFI-RNTI, SP-CSI-RNTI, TPC-PUCCH-RNTI, TPC-PUSCH-RNTI, TPC-SRS-RNTI, AI-RNTI, SL-RNTI, SLCS-RNTI and SL Semi-Persistent Scheduling V-RNTI. When using DRX operation, the MAC entity shall also monitor PDCCH according to requirements found in other clauses of this specification. When in RRC_CONNECTED, if DRX is configured, for all the activated Serving Cells, the MAC entity may monitor the PDCCH discontinuously using the DRX operation specified in this clause; otherwise the MAC entity shall monitor the PDCCH as specified in TS 38.213 [6].
It will make the UE unnecessarily waste its power on monitoring PDCCH in T1.   
Observation 3: According to endorsed running MAC CR, it may be interpreted that the UE continuously monitors PDCCH in T1, as T1 is active period of Cell DTX. It will make the UE unnecessarily waste its power on monitoring PDCCH in T1.
To make UE behavior clear, we provide TP to implement Proposal 1 on top of endorsed MAC CR in Appendix, and propose:
Proposal 2: RAN2 agree the TP in Appendix to implement Proposal 1 on top of endorsed MAC CR.

3 Conclusion
In this contribution, we discuss one remaining issue on alignment between Cell DTX and UE CDRX. The observations are:
Observation 1: The UE/gNB behaviour during T1 is not clear because it is active duration of Cell DTX/DRX which is not covered by RAN2#121b-e agreement.
Observation 2: Since RAN2 has agreed Cell DTX always has the same pattern as Cell DRX if both are configured, T1 is always the active duration of Cell DRX, and thereby SR/CG is allowed.
Observation 3: According to endorsed running MAC CR, it may be interpreted that the UE continuously monitors PDCCH in T1, as T1 is active period of Cell DTX. It will make the UE unnecessarily waste its power on monitoring PDCCH in T1.

Based on observation, our proposals can be found below. 
Proposal 1: During T1 (i.e., non-active time of UE CDRX is overlapped with active duration of Cell DTX/DRX), RAN2 clarify the UE follows UE CDRX behaviour (i.e., stop monitoring PDCCH but allow transmission of SR/CG and reception of SPS).
Proposal 2: RAN2 agree the TP in Appendix to implement Proposal 1 on top of endorsed MAC CR.
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Appendix
5.x.1 Cell Discontinuous Transmission
...omitted…
For each Serving Cell configured with cell DTX, the MAC entity shall:
1> if cell DTX is activated for this Serving Cell:
2>	if [(SFN × 10) + subframe number] modulo (celldtxdrx-Cycle) = (celldtxdrx-StartOffset):
3>	start celldtxdrx-onDurationTimer for this serving cell after celldtxdrx-SlotOffset from the beginning of the subframe.
1> if cell DTX operation is deactivated for this Serving Cell; or 
1> if the Serving Cell is in the cell DTX Active Period and in the active time of the UE DRX group:
2> monitor PDCCH on this Serving Cell, as specified in TS 38.213 [6] and other clauses of this specification.
1> if any drx-RetransmissionTimerDL, drx-RetransmissionTimerUL or drx-RetransmissionTimerSL (as described in clause 5.7) is running on any Serving Cell in the DRX group of this Serving Cell; or
1> if ra-ResponseWindow (as described in clause 5.1.4), ra-ContentionResolutionTimer (as described in clause 5.1.5), or msgB-ResponseWindow (as described in clause 5.1.4a) is running; or
1> if a Scheduling Request is sent on PUCCH and is pending (as described in clause 5.4.4 or 5.22.1.5); or
1> if a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after successful reception of a Random Access Response for the Random Access Preamble not selected by the MAC entity among the contention-based Random Access Preamble (as described in clauses 5.1.4 and 5.1.4a):
2> monitor PDCCH on the Serving Cells in this DRX group, as specified in TS 38.213 [6] and other clauses of this specification.
Editor’s note: whether the UE also monitors PDCCH during the cell DTX non-active period following successful completion of RA (e.g. after a RA triggered by an emergency call, per the working assumption).
For each Serving Cell configured with cell DTX and each configured downlink assignment, the MAC entity may:
1> if cell DTX operation is activated and the Serving Cell is not in the cell DTX Active Period:
2> not instruct the physical layer to receive transport block on the DL-SCH of this Serving Cell according to the configured downlink assignment for SPS;
2> not indicate the presence of a configured downlink assignment and deliver the stored HARQ information to the HARQ entity;
2>	not set the HARQ Process ID to the HARQ Process ID associated with the PDSCH duration of the configured downlink assignment;
2>	not consider the NDI bit for the corresponding HARQ process to have been toggled.
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