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Introduction
Per the Chair’s guidance, a list of NES open issues for MAC that need to be addressed over this meeting and the next from the spec rapporteur perspective is outlined in this contribution.
A draft running CR for RS 38.321 is in [2], as the output of email discussion [Post123][314][NES] 38.321 Running CR (InterDigital). The email discussion summary is in [3].
MAC Open issues
Cell DTX/DRX
Issue 1: How RRC-based activation works when L1-based cell DTX/DRX activation is configured.
RAN2 agreed in 121bis to the following: 
“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”

Further, RAN1#114 agreed that:
Agreement
· An information block field of DCI format 2_X is variable size either 1 or 2 bits.
· Higher layer signaling configures whether the activation/deactivation of cell DTX and/or cell DRX is indicated in DCI format 2_X for a serving cell.
· If both cell DTX and cell DRX are configured for a serving cell, 
· 1st bit corresponds to activation/deactivation of cell DTX configuration, and
· 2nd bit corresponds to activation/deactivation of cell DRX configuration, 
· otherwise, the 1 bit corresponds to the configured cell DTX or cell DRX configuration.
· Note: this does not imply there may be separate higher layer signaling to enable L1 signaling based activation/deactivation for a cell DTX and/or cell DRX configuration. Signaling design is up to RAN2.

One issue that was discussed in the running CR email discussion [3] is default activation/deactivation status if Cell DTX/DRX is configured but no L1 signalling is received though configured. The following alternatives were mentioned:
· Alt-1: Activation is default status: 
· Immediate activation if cell DTX is configured, which is more aligned with the R2 early agreement for a baseline.
· if NW don't want Cell DTX/DRX to work immediately, it needs to explicitly send a DCI with deactivation to the UE.
· Alt-2: Deactivation is default status:
· The UE regards Cell DTX/DRX as deactivated only after a DCI with activation is received.
· Can be useful if gNB intends to activate cell DTX by L1 signaling but it has not sent L1 activation indication yet (e.g. due to loading consideration).

The draft running CR thus captures the following editor’s note:
Editor’s note: FFS if/how RRC-based activation works when L1-based cell DTX/DRX activation is configured.
Issue 2: Whether a configured grant can be delivered to the HARQ entity before cell DRX activation.
The draft running MAC CR [2] has removed the following part:
1>  if cell DRX is activated and the Serving Cell is not in the cell DRX Active Period:
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 obtain the MAC PDU to transmit from the Multiplexing and assembly entity for a configured uplink grant;
2>  not start or restart the configuredGrantTimer, if configured;
2> not start or restart the cg-RetransmissionTimer, if configured.

as some companies in the discussion [3] thought that if the CG overlaps with Non-Active Period, the configured uplink grant will not be delivered to the HARQ entity. However, other companies thought there a case where the configured grant is delivered to the HARQ entity before cell DRX activation is received; there may be a long duration between DRX configured and L1 signalling received or the CG can be configured after L1 cell DRX deactivation is received then L1 activation is received after that.
The draft running CR thus captures the following editor’s note:
Editor’s note: TBC whether a configured grant can be delivered to the HARQ entity before cell DRX activation is received and any associated impacts.
Issue 3: whether to allow CG bundle transmission if only a part of a bundle overlaps with cell DRX Active Period.
In the draft running MAC CR [2], the UE doesn’t deliver the CG to the HARQ entity if the CG is not in the Active Period. For bundled CG transmissions, one possibility is that the UE transmits only a subset of the repetitions that do not overlap with non-active period, while another possibility is the UE transmits the repetition bundle only if the whole bundle falls within the active period. 
So far, the R2 agreement on not transmitting on CG during non-active period was general for all transmissions and did not differentiate between repetitions and non-repetitions.
One company commented that this is a RAN1 issue (i.e. if RV0 is not sent), and thus the decision for this issue can be left to RAN1.
The draft running CR thus captures the following editor’s note:
Editor’s note: FFS whether to allow configured grant bundle transmission for the case that only a part of a bundle overlaps with cell DRX Active Period.
Issue 4: whether to support multiple cell DTX/DRX pattern configurations.
This issue has been discussed in past meetings and tdocs, and has been captured as FFS in previous meeting agreements. The draft running CR thus captures the following editor’s note.
Editor’s note: FFS whether to support multiple cell DTX/DRX pattern configurations.
Issue 5: whether there is a need to capture the activation processing delay after reception of an activation idnication, or rely on TS 38.213 to provide the indication to higher layers timely.
Whether RAN1’s agreement on (de)-activation timing/delay needs to be reflected in TS 38.321. One understanding is that L1 indicates the (de)activation indication timely to MAC after the processing delay, and this delay is transparent to upper layers. Another understanding is L1 indicates (de)activation first, then L2 apply the indication after the delay. This issue can depend on how this indication is specified/modelled in TS 38.213. 
One company expressed a view in the email discussion that (de)-activation would apply from the beginning of the next incoming cell DTX/DRX cycle, similar to UE CDRX configuration, and going to the slot level granularity/direction can be error prone and difficult to capture in the specification.
Agreement
· UE is expected to apply cell DTX or DRX activation/deactivation change at beginning of the slot X where the SCS of slot X is with respect to the active DL or UL BWP of the serving cell, respectively.
· Slot X is the first slot whose beginning is no earlier than (i.e., same or after) beginning of slot n + D, where D is the delay and n is the slot containing the PDCCH of DCI format 2_X based on SCS of PDCCH.

Issue 6: Whether to allow configuring per SR configuration with whether SR can be transmitted during Cell DRX non-active period.
The following remains FFS from RAN2 121bis:
“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”.
Issue 7: Any other impact on MAC timers.
Whether cell DTX/DRX operation has any remaining impacts on existing MAC timers (e.g. ConfiguredGrantTimer, cg-RetransmissionTimer, C-DRX inactivity timer, C-DRX HARQ RTT timers, bwp-InactivityTimer, or sCellDeactivationTimer).
Spatial and power domain adaptation L2 impacts 
Issue 8: Capturing R1’s agreement on MAC CE to indicate spatial domain sub-configuration.
For semi-persistent CSI reporting on PUCCH, the MAC CE design to indicate sub-configuration selection, corresponding to the following RAN1 agreements in RAN1 #113:
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

Thus, RAN2 needs to decide the signalling designs of the MAC-CE (including whether it is a new MAC CE or an existing MAC CE). The exact value of L remains FFS, per the RRC parameter list provided by RAN1, but an initial discussion on the MAC CE design can be beneficial in RAN2.
Conclusion
In this contribution, MAC open issues for NES are discussed. The following open issues were outlined:
Issue 1: How RRC-based activation works when L1-based cell DTX/DRX activation is configured.
Issue 2: Whether a configured grant can be delivered to the HARQ entity before cell DRX activation.
Issue 3: whether to allow CG bundle transmission if only a part of a bundle overlaps with cell DRX Active Period.
Issue 4: whether to support multiple cell DTX/DRX pattern configurations.
Issue 5: whether there is a need to capture the activation processing delay after reception of an activation idnication or rely on TS 38.213 to provide the indication to higher layers timely.
Issue 6: Whether to allow configuring per SR configuration with whether SR can be transmitted during Cell DRX non-active period.
Issue 7: Any other impact on MAC timers.
Issue 8: Capturing R1’s agreement on MAC CE to indicate spatial domain sub-configuration.

From a rapporteur’s perspective, issues 1-3 can be prioritized. Issue 8 can also benefit from an initial discussion.
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Annex A: NES R2 agreements affecting TS 38.321
RAN2#121
Agreements 
1. There will be no impact to RACH, paging, and SIBs in idle/inactive for both gNB and Rel-18 and legacy UEs
2. Rel-18 NES capable CONNECTED UE(s) can perform RACH and receive SIBs in non-active duration of cell DTX and/or DRX (i.e., same behavior for cell DTX and cell DRX).  No further enhancements for CBRA and CFRA will be pursued.
3. Pattern configuration for cell DRX/DTX is common for Rel-18 UEs in the cell.   FFS whether we have DTX UE specific inactivity timer .  FFS on configuration signaling and stage 3.  
4. Confirm study item agreement that we can have separate DTX and DRX configuration.   We will focus on designing DTX/DRX for at least single configuration.  FFS whether multiple configuration of cell DTX or DRX will be supported.  

RAN2#121bis
Agreements 
1. A periodic cell DTX/DRX configuration is explicitly signalled to the UEs. 
1. A periodic cell DTX/DRX pattern is configured by UE specific RRC signalling. 
1. The Cell DTX/DRX configuration contains at least: periodicity, start slot/offset, on duration. 
1. 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. 
1. 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
1. 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
1. As baseline, UE does not transmit on CG occasions during Cell DRX non-active periods
1. 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 
1. (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.  
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

RAN2#122 
Agreements:
1	UE monitors PDCCH for RAR during Cell DTX non-active time. The ra-ResponseWindow could be started as legacy.
2	UE monitors PDCCH for msg4 during Cell DTX non-active time. The ra-ContentionResolutionTimer could be started as legacy.
3	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.   
4	Once gNB recognizes there is an emergency call or public safety related service (e.g. MPS/MCS), the NW should ensure there is no impact to the emergency call (e.g. may deactivate Cell DTX/DRX).  The behavior is captured in stage 2 spec
5	When an DG grant is received, by the gNB during cell DRX/DTX, the UE follows the grant assignment (i.e. like in legacy).  This includes DL HARQ feedback.  

RAN2#123

Agreements:
1	Activation/deactivation is per serving cell.  FFS if the configuration is per cell or per MAC entity 
2	RAN2 will reuse the start timer formula of the onDurationTimer from UE C-DRX (including SlotOffset) to specify the start of cellDTX-onDurationTimer (and cellDRX-onDurationTimer) in 38.321.
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)
4	As a baseline legacy C-DRX reconfiguration is used to change UE C-DRX configuration once Cell DTX/DRX is activated/deactivated.
5	RAN2 specifies cellDTX-onDurationTimer (and cellDRX-onDurationTimer) to have the same value range as UE C-DRX on-duration timer. 
6	RAN2 specifies cellDTX-Cycle (and cellDRX-Cycle) to have the same value range as UE C-DRX Long cycle. 
7	Separate DTX and DRX configuration means that the features can be enabled separately (i.e. Cell DTX can be configured without Cell DRX)
8	On-duration and Cycle parameters are common between cell DTX and DRX, when both are configured.  FFS if we have different start offset configuration for cell DTX and cell DRX
9	RAN2 will not introduce a MAC CE for cell DTX/DRX (de)activation.  
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.
11	We focus on the case where DTX in RRC can only be configured when C-DRX is configured.  We will not optimize for the case where C-DRX is not configured.
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