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1 Introduction
[bookmark: _Hlk61519723]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#123b [2], most major issues were addressed. However, there are still some open issues, including the key open issues summarized by CR Rapporteur [3][4]. 
In this contribution, we share our view on some key open issues from below aspects: 
· Remaining issues on RRC running CR
· Remaining issues on MAC running CR
· Remaining issues on alignment between Cell DTX and UE CDRX

2 Discussion 
2.1 Remaining issues on RRC running CR 
We address below RRC issues identified by RRC CR Rapporteur [3]:
Issue 1-13: Should cell DRX be added to the agreement: “We focus on the case where DTX in RRC can only be configured when C-DRX is configured”.
In our understanding, the agreement “We focus on the case where DTX in RRC can only be configured when C-DRX is configured” was made mainly due to retransmission handling in non-active duration of Cell DTX. Specifically, it was intended to reuse retransmission timer of UE CDRX to allow the UE to complete UL/DL retransmission during non-active duration of Cell DTX. Regarding to Cell DRX, it doesn’t need to reuse any timer of UE C-DRX because it only controls whether to suspend SR/CG transmission which is always allowed in non-active time of UE C-DRX according to TS 38.321. 
Observation 1: Cell DRX only controls whether to suspend SR/CG transmission but SR/CG transmission is always allowed in non-active time of UE C-DRX.
Thus, we don’t think it has to be configured when UE C-DRX is configured. 
Proposal 1: Cell DRX can be configured when UE C-DRX is not configured. 
2.2 Remaining issues on MAC running CR 
We address below issues identified by MAC CR Rapporteur [4]:
Issue 1: whether to confirm the WA on emergency call triggered RACH 
Issue 2: whether the UE 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 WA). 
Issue 3: Whether to add NES-RNTI to the list of monitored RNTIs in section 4.7 (DRX) 
Issue 4: addressing the following editor’s note: Editor’s note: whether legacy MAC CE for SP CSI reporting on PUCCH Activation/Deactivation can be received when at least one CSI report is configured with csi-ReportSubConfigList for the concerned serving cell id and BWP ID.
2.2.1 Issue 1 
The issue is described below:
	Issue 1: whether to confirm the WA:
· Working assumption: UE triggers RACH upon determining that an emergency call is initiated during the cell DTX/DRX non active period. We rely on the UE implementation to determine whether an emergency call is initiated.  We will take time to check until next meeting to confirm the WA.
· if the WA is confirmed, how to capture that an emergency call is initiated in MAC specifications (for the purpose of triggering RACH)



During the offline discussion of RAN2#123b [2], our concern on the WA was mainly on whether it is testable if it is up to UE implementation to determine whether an emergency call is initiated. However, we found that current RRC spec had captured a similar NOTE in Section 5.3.13.2 of TS 38.331:
[bookmark: _Toc139045095]5.3.13.2	Initiation
The UE initiates the procedure when upper layers or AS (when responding to RAN paging, upon triggering RNA updates while the UE is in RRC_INACTIVE, for NR sidelink communication/discovery/V2X sidelink communication as specified in clause 5.3.13.1a) requests the resume of a suspended RRC connection or requests the resume for initiating SDT as specified in clause 5.3.13.1b.
The UE shall ensure having valid and up to date essential system information as specified in clause 5.2.2.2 before initiating this procedure.
Upon initiation of the procedure, the UE shall:
1>	if the resumption of the RRC connection is triggered by response to NG-RAN paging:
2>	select '0' as the Access Category;
2>	perform the unified access control procedure as specified in 5.3.14 using the selected Access Category and one or more Access Identities provided by upper layers;
3>	if the access attempt is barred, the procedure ends;
1>	else if the resumption of the RRC connection is triggered by upper layers:
2>	if the upper layers provide an Access Category and one or more Access Identities:
3>	perform the unified access control procedure as specified in 5.3.14 using the Access Category and Access Identities provided by upper layers;
4>	if the access attempt is barred, the procedure ends;
2>	if the upper layers provide NSAG information and one or more S-NSSAI(s) triggering the access attempt (TS 23.501 [32] and TS 24.501 [23]):
3>	apply the NSAG with highest NSAG priority among the NSAGs that are included in SIB1 (i.e., in FeatureCombination and/or in RA-PrioritizationSliceInfo), and that are associated with the S-NSSAI(s) triggering the access attempt, in the Random Access procedure (TS 38.321 [3], clause 5.1);
[bookmark: _Hlk135910411]NOTE:	If there are multiple NSAGs with the same highest NAS-provided NSAG priority identified for access attempt as above, it is left to UE implementation to select the NSAG to be applied in the Random Access procedure.
2>	if the resumption occurs after release with redirect with mpsPriorityIndication:
3>	set the resumeCause to mps-PriorityAccess;
2>	else:
3>	set the resumeCause in accordance with the information received from upper layers;
1>	else if the resumption of the RRC connection is triggered due to an RNA update as specified in 5.3.13.8:
2>	if an emergency service is ongoing:
NOTE 1:	How the RRC layer in the UE is aware of an ongoing emergency service is up to UE implementation.
Thus, we can agree to confirm this WA. And We can capture a similar NOTE in running MAC CR.
Proposal 2: Confirm the WA on emergency call triggered RACH. In running MAC CR, capture a NOTE similar to section 5.3.13.2 of TS 38.331 (i.e., “NOTE: How the MAC layer in the UE is aware of an ongoing emergency service is up to UE implementation.”)
2.2.2 Issue 2
The issue is described below:
Issue 2: whether the UE 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 WA). 
According to below agreement made in RAN2#123 [5], when retransmission timer is running, the UE should monitor PDCCH, without differentiation whether it is new transmission or retransmission. 
Observation 2: When retransmission timer is running, the UE monitor PDCCH without differentiation whether it is new transmission or retransmission. 
10	Confirm working assumption, when the retransmission timer is running (if C-DRX is configured), the UE is expected to monitor PDCCH, like in legacy.  It is up to the network whether it schedules retransmissions out of the Cell DTX active period, i.e., when the DRX retransmission timer is running, the UE should monitor PDCCH regardless of the Cell DTX.
Then, back to the issue 2 related to RACH, it is clear that the UE will start retransmission timer for each followed transmission after reception of RAR because retransmission is supported from Msg3. Thus, it can be left to NW implementation to complete transmission after RA (e.g., emergency call). 
Observation 3: UE will start retransmission timer for each followed transmission after reception of RAR because retransmission is supported from Msg3. Thus, it can be left to NW implementation to complete transmission after RA (e.g., emergency call). 
So, we don’t think it is necessary to explicitly specify that the UE keeps monitoring PDCCH till successful completion of RA.
Proposal 3: No need to explicitly specify that the UE keeps monitoring PDCCH for followed transmission after successful completion of RA, i.e., it is left to NW implementation to complete followed transmission (e.g., emergency call) after RA (e.g., initiate followed transmission when the retransmission timer is running). 
2.2.3 Issue 3
The issue is described below:
Issue 3: Whether to add NES-RNTI to the list of monitored RNTIs in section 4.7 (DRX) 
From UE perspective, there is no benefit to monitor DCI 2_9 during its C-DRX non-active time. When the cell DTX/DRX is activated, and UE is still in C-DRX non-active period, UE still does not monitor the scheduling DCI until the C-DRX active period. The monitoring behavior outside C-DRX active period will largely impact UE power saving which goes against the intention of C-DRX. 
From NW perspective, there seem some view that it may be beneficial to send only one DCI signaling to the group of UEs if their C-DRX active time is not aligned and this would save the network signaling overhead. However, in either of the following scenarios, the benefit is not clear: 
1. When cell DTX/DRX is configured but not activated, cell is in its active mode, if NW wants to send activation signaling to the UE, sending the DCI in each UE’s C-DRX ON duration is just as legacy and there is no additional signaling overhead compared to legacy behavior.  
2. When cell DTX/DRX is activated, if NW wants to send deactivation signaling to the UE, 
a) If the signaling is in cell DTX active period, based on the agreement in RAN2 #123 meeting, there will be at least partial overlapping between UE C-DRX ON duration and cell DTX/DRX on-duration, meaning that every UE will have some C-DRX ON duration within the cell DTX active period. Similar to case 1, the network is in active mode, sending DCI is just as legacy and there is no additional signaling overhead compared to legacy behavior. 
b) If the signaling is in cell DTX non-active period, since the cell DTX is to be deactivated, NW would resume on the active mode, and the signaling overhead should not be an issue.  
Thus, we propose:
Proposal 4: The UE monitors NES-RNTI only in active time of UE C-DRX.
2.2.3 Issue 4
The issue is described below:
Issue 4: addressing the following editor’s note: Editor’s note: whether legacy MAC CE for SP CSI reporting on PUCCH Activation/Deactivation can be received when at least one CSI report is configured with csi-ReportSubConfigList for the concerned serving cell id and BWP ID.
Below RAN1#113 agreement clearly mentioned that only one MAC CE is used for this triggering. 
Agreement
For N>=1 CSI reporting corresponding to N out of L sub-configurations in one reportConfig where each sub-configuration corresponding to an SD adaptation pattern or/[and] a powerControlOffset value, 
· For A-CSI and SP-CSI on PUSCH report, support DCI-based triggering
· For A-CSI-RS, CPU and CSI-RS resource/port counting depend on N indicated sub-configurations
· FFS: How to do the counting
· FFS: For P-CSI-RS/SP-CSI-RS, CPU and CSI-RS resource/port counting depend on L or N sub-configurations
· For SP-CSI on PUCCH report, support MAC-CE-based triggering
· FFS: For P-CSI-RS/SP-CSI-RS, CPU and CSI-RS resource/port counting depend on L or N sub-configurations
Note: UE complexity reduction is not precluded
· For DCI-based triggering, 
· Alt 1: A triggering state corresponding to N sub-configurations is indicated via the existing CSI request field in DCI. Different triggering states could represent different subsets of L sub-configurations.
· The DCI is UE specific (in this case, legacy DCI format applies) 
· For MAC-CE based triggering 
· Opt 2: An indication to select to N sub-configurations in a MAC-CE is supported
· It is up to RAN2 to decide the signaling designs of the MAC-CE (including whether it is a new MAC CE or an existing MAC CE)
· Only one MAC CE is used for this triggering
We understand it means that legacy MAC-CE is not expected to be received when new MAC-CE is received. Thus, we propose:
Proposal 5: RAN2 clarify that when at least one CSI report is configured with csi-ReportSubConfigList for the concerned serving cell id and BWP ID, the legacy MAC CE for SP CSI reporting on PUCCH Activation/Deactivation is NOT expected to be received. 
2.3 Alignment between Cell DTX and UE CDRX
In RAN2#123 [5], 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. 
[image: A picture containing screenshot, line, diagram, text
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        Figure.1 Illustration of possible overlapping scenarios of Cell DTX and UE CDRX alignment
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 running MAC CR [4] and below agreement made in RAN2#121b-e [6].
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 4: 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.
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) by assuming that gNB will not transmit DCI for it (i.e., gNB may transmit DCI for other UEs). We think it is necessary for RAN2 to confirm this understanding:
Proposal 6: During T1 (i.e., non-active time of UE CDRX is overlapped with active duration of Cell DTX/DRX), the UE follows UE CDRX behaviour (i.e., stop monitoring PDCCH but allow transmission of SR/CG and reception of SPS).
One example to capture Proposal 6 in running MAC CR is provided in Appendix.

3 Conclusion
In this contribution, we discuss remaining issues of Cell DTX / DRX. Our proposals can be found below. 
Remaining issues on RRC CR
Proposal 1: Cell DRX can be configured when UE C-DRX is not configured. 

Remaining issues on MAC CR
Proposal 2: Confirm the WA on emergency call triggered RACH. In running MAC CR, capture a NOTE similar to section 5.3.13.2 of TS 38.331 (i.e., “NOTE: How the MAC layer in the UE is aware of an ongoing emergency service is up to UE implementation.”)
Proposal 3: No need to explicitly specify that the UE keeps monitoring PDCCH for followed transmission after successful completion of RA, i.e., it is left to NW implementation to complete followed transmission (e.g., emergency call) after RA (e.g., initiate followed transmission when the retransmission timer is running). 
Proposal 4: The UE monitors NES-RNTI only in active time of UE C-DRX.
Proposal 5: RAN2 clarify that when at least one CSI report is configured with csi-ReportSubConfigList for the concerned serving cell id and BWP ID, the legacy MAC CE for SP CSI reporting on PUCCH Activation/Deactivation is NOT expected to be received. 

Alignment between UE CDRX and Cell DTX/DRX
Observation 4: 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.
Proposal 6: During T1 (i.e., non-active time of UE CDRX is overlapped with active duration of Cell DTX/DRX), the UE follows UE CDRX behaviour (i.e., stop monitoring PDCCH but allow transmission of SR/CG and reception of SPS).
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Appendix
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 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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