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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#124 [2], MAC CR has been endorsed in [3] and TS 38.300 CR has been endorsed in [4]. 
In this contribution, we share our view on below MAC open issues identified by CR Rapporteur:
1) For the R1 agreement “UE is expected to monitor DCI format 2_9 during active periods of C-DRX”,  We follow what was agreed “RAN2 will capture the NES-RNTI monitoring behavior in February meeting (once discussion is finalized)” Companies are encouraged to address this in this issue and how to capture it in their tdocs.
2) For the R1 agreement “Cell DTX/DRX operation is only supported for sTRP”, R2 has received an LS from R1 (R1-2312409) stating “RAN1 notes that it is up to RAN2 to decide whether/how to capture the above agreement in RAN2 specifications.” I therefore suggest that companies address this issue in their tdocs.
Meanwhile, we discuss another issue on emergency call triggered RACH:
3) In current MAC CR, RACH is triggered when emergency call is initiated and SpCell is in non-active duration of Cell DRX. However, it may not be always necessary, e.g. the UE may have UL grant in SCell without Cell DRX to initiate emergency call. 

2 Discussion 
2.1 Issue 1 
The issue is: 
1) For the R1 agreement “UE is expected to monitor DCI format 2_9 during active periods of C-DRX”,  We follow what was agreed “RAN2 will capture the NES-RNTI monitoring behavior in February meeting (once discussion is finalized)” Companies are encouraged to address this in this issue and how to capture it in their tdocs.
Since RAN1 has agreed that UE monitors DCI 2_9 in active duration of UE C-DRX, the controversial issue is whether the UE monitors DCI 2_9 in non-active duration of UE C-DRX. We prefer the UE not to monitor DCI 2_9 in non-active duration of UE C-DRX due to below reasons:
From UE perspective
· Power consumption: the monitoring behavior outside C-DRX active period will largely impact UE power saving which goes against the intention of UE C-DRX. 
· Specification impacts on UE C-DRX: since it is late stage of 5G, we prefer not to touch UE C-DRX specification. If the UE needs to monitor DCI 2_9 in non-active duration of UE C-DRX, it means new Rel-19 UE needs to change its implementation on UE C-DRX to additionally monitor new DCI in non-active time. It will make Cell DTX/DRX difficulty to be deployed as a late 5G feature.  
From NW perspective
There were some views that it may bring signaling latency benefit to allow sending DCI 2_9 in non-active duration of UE C-DRX. 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 latency 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 latency 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 anyway stop sending DCI and resume on the active mode, and the signaling latency should not be an issue.  
Observation 1: Mandating the UE to monitor DCI 2_9 in non-active time of UE C-DRX will largely impact UE power saving, and cause specification impacts on UE CDRX at late stage of 5G, which should be discouraged. 
Thus, we propose: 
Proposal 1: The UE monitors DCI format 2_9 only in active time of UE C-DRX.
On specification impacts, we think the only change is to add “NES-RNTI” in the first paragraph of section 5.7 of TS 38.321 as illustrated below:  
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, NES-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].
We also provide the TP in Appendix 1. 
Proposal 2: RAN2 agree the TP in Appendix 1 to close the open issue on DCI 2_9 monitoring.
2.2 Issue 2
The issue is: 
· For the R1 agreement “Cell DTX/DRX operation is only supported for sTRP”, R2 has received an LS from R1 (R1-2312409) stating “RAN1 notes that it is up to RAN2 to decide whether/how to capture the above agreement in RAN2 specifications.” I therefore suggest that companies address this issue in their tdocs.
We think this RAN1 agreement can be captured in TS 38.300. We also provide a TP on top of endorsed TS 38.300 CR [4] in Appendix 2.
Proposal 3: RAN2 agree the TP in Appendix 2 to capture the RAN1 agreement on Cell DTX/DRX only supporting in sTRP in TS 38.300.
2.3 Issue 3
The issue is:
3) In current MAC CR, RACH is triggered when emergency call is initiated and SpCell is in non-active duration of Cell DRX. However, it may not be always necessary, e.g. the UE may have UL grant in SCell without Cell DRX to initiate emergency call. 
In endorsed MAC CR [3], it is specified with normative text that RACH is triggered when emergency call is initiated and SpCell is in non-active duration of Cell DRX:
	5.34.3	Cell Discontinuous Reception
[omitted]
1>	if cell DRX is activated and the Serving Cell is not in the cell DRX Active Period:
2>	not instruct the physical layer to signal a SR on a PUCCH resource for SR;
2>	not increment the SR_COUNTER for a SR;
2>	not start the sr-ProhibitTimer for a SR;
2>	not deliver any configured uplink grant and the associated HARQ information to the HARQ entity;
2>	not instruct a HARQ process associated with a configured uplink grant to trigger a new transmission or a retransmission;
2>	not report periodic CSI on PUCCH and semi-persistent CSI configured on PUSCH;
2>	if an emergency service is initiated by upper layers and this Serving Cell is the SpCell:
3>	initiate a Random Access procedure (as specified in clause 5.1.1).



However, triggering RACH may not be always necessary, e.g. the UE may have available UL grant in SCell without Cell DRX being configured / activated to initiate emergency call. 
Observation 2: In endorsed MAC CR, it is specified with normative text that RACH is triggered when emergency call is initiated and SpCell is in non-active duration of Cell DRX. However, it is not always necessary, e.g. the UE may have available UL grant in SCell without Cell DRX being configured to initiate emergency call.
On solution to fix this issue, we prefer not to specify normative text to mandate UE to initiate RACH for emergency call, i.e. a NOTE that UE is allowed to initiate RACH is sufficient. The reason is that if we specify normative text on detailed condition on whether SCell is configured with Cell DTX/DRX, we will have to do a lot of followed CRs, e.g. whether SCell is in dormancy or SCG is deactivated. It is not necessary to make things complex. 
Proposal 4: RAN2 agree it is not necessary to specify normative text to mandate UE to initiate RACH for emergency call, i.e. a NOTE that UE is allowed to initiate RACH is sufficient.
We also provide a TP on top of endorsed TS 38.321 CR [3] in Appendix 3.
Proposal 5: RAN2 agree the TP in Appendix 3 to close the issue on emergency call triggered RACH.

3 Conclusion
In this contribution, we discuss user plane open issue on Cell DTX / DRX. Our observations can be found below. 
Observation 1: Mandating the UE to monitor DCI 2_9 in non-active time of UE C-DRX will largely impact UE power saving, and cause specification impacts on UE CDRX at late stage of 5G, which should be discouraged. 
Observation 2: In endorsed MAC CR, it is specified with normative text that RACH is triggered when emergency call is initiated and SpCell is in non-active duration of Cell DRX. However, it is not always necessary, e.g. the UE may have available UL grant in SCell without Cell DRX being configured to initiate emergency call.

Based on the observation, the proposals are:
Proposal 1: The UE monitors DCI format 2_9 only in active time of UE C-DRX.
Proposal 2: RAN2 agree the TP in Appendix 1 to close the open issue on DCI 2_9 monitoring.
Proposal 3: RAN2 agree the TP in Appendix 2 to capture the RAN1 agreement on Cell DTX/DRX only supporting in sTRP in TS 38.300.
Proposal 4: RAN2 agree it is not necessary to specify normative text to mandate UE to initiate RACH for emergency call, i.e. a NOTE that UE is allowed to initiate RACH is sufficient.
Proposal 5: RAN2 agree the TP in Appendix 3 to close the issue on emergency call triggered RACH.
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Appendix 1
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, NES-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].
...Omit…

Appendix 2
15.4.2.x1	Cell DTX/DRX
To facilitate reducing gNB downlink transmission/uplink reception active time, UE can be configured with a periodic cell DTX/DRX pattern (i.e. active and non-active periods). The pattern configuration for cell DTX/DRX is common for the UEs configured with this feature in the cell. The cell DTX and cell DRX patterns can be configured and activated separately. A maximum of two cell DTX/DRX patterns can be configured per MAC entity for different serving cells. Cell DTX/DRX operation is only supported for sTRP. When cell DTX is configured and activated for the concerned cell, the UE may not monitor PDCCH in selected cases or does not monitor SPS occasions during cell DTX non-active duration. When cell DRX is configured and activated for the concerned cell, the UE does not transmit on CG resources or does not transmit a SR during cell DRX non-active duration. This feature is only applicable to UEs in RRC_CONNECTED state and it does not impact Random Access procedure, SSB transmission, paging, and system information broadcasting.  Cell DTX/DRX can be activated/deactivated by RRC signalling or L1 group common signalling. Cell DTX/DRX is characterized by the following:
-	active duration: duration that the UE waits for to receive PDCCHs or SPS occasions, and transmit SR or CG. In this duration, the gNB transmission/reception of PDCCH, SPS, SR, CG, periodic and semi-persistent CSI report are not impacted for the purpose of network energy saving; 
-	cycle: specifies the periodic repetition of the active-duration followed by a period of non-active duration;
Active duration and cycle parameters are common between cell DTX and cell DRX, when both are configured;
Once the gNB recognizes there is an emergency call or public safety related service (e.g. MPS or MCS), the network should ensure that there is no impact to that service (e.g. it may release or deactivate cell DTX/DRX configuration). The network should also ensure that there is at least partial overlapping between UE’s connected mode DRX on-duration and cell DTX/DRX active duration, i.e. the UE’s connected mode DRX periodicity is a multiple of cell DTX/DRX periodicity or vice versa.   
Appendix 3
5.34.3 Cell Discontinuous Reception
Cell DRX is configured if cellDTXDRXconfigType is set to drx or dtxdrx. Cell DRX operation is activated and deactivated for each Serving Cell by:
-	receiving a cell DRX indication from lower layers indicating activation or deactivation of cell DRX operation, as specified in TS 38.213 [6];
-	configuring CellDTXDRX-Config by upper layers: if cell DRX is configured and cellDTXDRXactivationStatus is set to activated, cell DRX operation is activated upon cell DRX configuration; if cell DRX is configured and cellDTXDRXactivationStatus is set to deactivated, cell DRX operation is deactivated upon cell DRX configuration; if CellDTXDRX-Config is released, cell DRX operation is deactivated and all the corresponding configurations are released.
When cell DRX is configured and activated for a Serving Cell, the cell DRX Active Period includes the time while:
-	celldtxdrx-onDurationTimer is running for the associated Serving Cell.
For each Serving Cell configured with cell DRX, the MAC entity shall:
1>	if cell DRX 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 DRX is activated and the Serving Cell is not in the cell DRX Active Period:
2>	not instruct the physical layer to signal a SR on a PUCCH resource for SR;
2>	not increment the SR_COUNTER for a SR;
2>	not start the sr-ProhibitTimer for a SR;
2>	not deliver any configured uplink grant and the associated HARQ information to the HARQ entity;
2>	not instruct a HARQ process associated with a configured uplink grant to trigger a new transmission or a retransmission;
2>	not report periodic CSI on PUCCH and semi-persistent CSI configured on PUSCH.
2>	if an emergency service is initiated by upper layers and this Serving Cell is the SpCell:
3>	initiate a Random Access procedure (as specified in clause 5.1.1).
NOTE: If an emergency service is initiated by upper layers and the SpCell has activated Cell DRX, the UE is allowed to initiate a Random Access procedure. How the MAC layer in the UE is aware of an ongoing emergency service is up to UE implementation.



