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1.	Introduction
This document discusses remaining issues on DTX/DRX mechanism for NES. During the post124 email discussion, the following issues are summarized from MAC point of view.
	here are the remaining MAC open issues for R18 NES:
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.


Also, reviewing the latest MAC spec., we found other issues which need improvements. We discuss the MAC open issues and other issues. 
2.	Discussion
MAC open issues
[bookmark: _Hlk159226106]NES-RNTI (DCI format 2_9) monitoring during non-active time of UE C-DRX
The first MAC open issue is related to the issue whether UE is expected to monitor DCI format 2_9 during non-active time of UE C-DRX or not. DCI format 2_9 is a group common L1 signalling for cell DTX/DRX activation and deactivation. For common signalling such as paging, paging early inidcaiton and broadcast system information, UE continuously monitors PDCCH addressed to P-RNTI, PEI-RNTI and SI-RNTI. For power saving related signalling such as paging early inidcaiton and DCP, UE also monitors the related PDCCH addressed to PEI-RNTI and PS-RNTI continuously.
Considering that DCI format 2_9 is a group common signalling and its usage is related to power saving, we think that it is well aligned with the legacy operation to monitor DCI format 2_9 during non-active time of UE C-DRX. It is noted that there is no spec. change for the operation.
Proposal 1. Monitor PDCCH for DCI format 2_9 during non-active time of UE C-DRX. Note that this requires no spec. change.
Otherwise, gNB needs to wait for the next on-duration to send DCI format 2_9, resulting in delay of activation and/or deactivation. In addition, since UE C-DRX is a UE-specific configuration and on-durations among UEs may not be aligned, it may make it complicated for gNB to find a proper scheduling time at which multiple UE’s active times are overlapped, or gNB may need to send DCI format 2_9 multiple times.
NES mode for CHO indication is also introduced and included in DCI format 2_9. If proposal 1 is not agreed, UE monitors PDCCH for DCI format 2_9 during active time of UE C-DRX only, resulting HO delay. To resolve this issue, it can be considered that UE can monitor DCI format 2_9 during the UE C-DRX non-active time if the CHO indication in DCI format 2_9 is configured. The proposed text change is shown in the below box.
	The proposed text change in TS38.321
5.34.2	Cell Discontinuous Transmission
…
1>	if ra-ResponseWindow (as described in clause 5.1.4) is running and this Serving Cell is the SpCell:
2>	monitor PDCCH on this Serving Cell (as described in clause 5.1.4).
1>	if NES mode for CHO indication is configured:
2>	monitor PDCCH addressed to NES-RNTI.
…


Proposal 2. If proposal 1 is not agreed, monitor PDCCH for DCI format 2_9 during non-active time of UE C-DRX if DCI format 2_9 is configured to include CHO indication. TP is provided in Annex 4.1.
Cell DTX/DRX operation only supported for sTRP
The second MAC open issue is how to capture the following RAN1 agreement in RAN2 specification.
· [bookmark: _Hlk159216343]Cell DTX/DRX operation is only supported for sTRP.
According to the MAC text (S5.34.1 of TS38.321), each Serving Cell may be configured by RRC with a periodic cell DTX pattern and/or a periodic DRX pattern, and RRC controls cell DTX and cell DRX operation by configuring the parameters in CellDTXDRX-Config per Serving Cell. If RRC configures cell DTX/DRX only when sTRP is configured, the RAN1 agreement can be achieved. The proposed text change is shown in the below box.
	The proposed text change in TS38.331
–	CellDTXDRX-Config
The IE CellDTXDRX-Config is used to configure cell DTX/DRX related parameters. Cell DTX/DRX is configured only when multi-DCI/single-DCI based multi-TRP are not configured in any BWP. Cell DTX is configured only when C-DRX is configured.
…


Proposal 3. Capture the RAN1 agreement of “Cell DTX/DRX operation is only supported for sTRP” in RRC specification. TP is provided in Annex 4.2.
Other issues
CG grant reception during cell DRX non-active period
In the S5.34.3 (Cell Discontinuous Reception) of TS38.321, what the MAC entity shall not do during cell DRX non-active period are listed. For CG, UE does not transmit on CG occasions during cell DRX non-active periods. So, not to deliver CG to HARQ entity and not to instruct a HARQ process (HP) associated with CG to trigger a transmission are captured in the list. At the same time, we have an agreement, agreed in R2-123bis meeting, which implies that Cell DRX activation is not received between delivering a configured grant to the HARQ entity and HARQ processing. With the agreement, we understand that there is no case that an HP processes a CG during not being in cell DRX active period, which was delivered to the HARQ entity during cell DRX active period. In other words, not to transmit on CG occasions during cell DRX non-active period, it is sufficient not to deliver a CG to the HARQ entity during cell DRX non-active period because there is no CG processed by an HP. Therefore, the text of “not instruct a HARQ process associated with a configured uplink grant …” is redundant, and can be removed. The proposed text change is shown in the below box.
	The related text from S5.34.3 of TS38.321 with proposed text change
…
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;
…

The related agreement in R2-121bis meeting
7. As baseline, UE does not transmit on CG occasions during Cell DRX non-active periods

The related agreement in R2-123bis meeting
1. The case that Cell DRX activation is received between delivering a configured grant to the HARQ entity and HARQ processing for the CGO will not be addressed by RAN2, as it is not valid for the MAC model.


Proposal 4. Remove the bullet of ‘not instruct a HARQ process associated with a configured uplink grant to trigger a new transmission or a retransmission’ among the list of bullets for what the MAC entity shall not do during cell DRX non-active period in S5.34.3 of TS38.321. TP is provided in Annex 4.3.
3.	Conclusion
This document discusses remaining issues on DTX/DRX mechanism for NES.
Proposal 1. Monitor PDCCH for DCI format 2_9 during non-active time of UE C-DRX. Note that this requires no spec. change.
Proposal 2. If proposal 1 is not agreed, monitor PDCCH for DCI format 2_9 during non-active time of UE C-DRX if DCI format 2_9 is configured to include CHO indication. TP is provided in Annex 4.1.
Proposal 3. Capture the RAN1 agreement of “Cell DTX/DRX operation is only supported for sTRP” in RRC specification. TP is provided in Annex 4.2.
Proposal 4. Remove the bullet of ‘not instruct a HARQ process associated with a configured uplink grant to trigger a new transmission or a retransmission’ among the list of bullets for what the MAC entity shall not do during cell DRX non-active period in S5.34.3 of TS38.321. TP is provided in Annex 4.3.
4.	Annex: text proposal
4.1 NES-RNTI monitoring during non-active time of UE C-DRX
[bookmark: _Toc155999766]5.34.2	Cell Discontinuous Transmission
*** omitted ***
1>	if ra-ResponseWindow (as described in clause 5.1.4) is running and this Serving Cell is the SpCell:
2>	monitor PDCCH on this Serving Cell (as described in clause 5.1.4).
1>	if NES mode for CHO indication is configured:
2>	monitor PDCCH addressed to NES-RNTI.
*** omitted ***
4.2 RRC TP for cell DTX/DRX operation only supported for sTRP
[bookmark: _Toc156130329]–	CellDTXDRX-Config
The IE CellDTXDRX-Config is used to configure cell DTX/DRX related parameters. Cell DTX/DRX is configured only when multi-DCI/single-DCI based multi-TRP are not configured in any BWP. Cell DTX is configured only when C-DRX is configured.
*** omitted ***
4.3 MAC TP for CG grant reception during cell DRX non-active period
[bookmark: _Toc155999767]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;
*** omitted ***
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