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Introduction
Network Energy Savings (NES) is a work item that was approved in December 2022 [1], which has the following objectives: 
	1. Specify SSB-less SCell operation for inter-band CA for FR1 and co-located cells, if found feasible by RAN4 study, where a UE measures SSB transmitted on PCell or another SCell for an SCell’s time/frequency synchronization (including downlink AGC), and L1/L3 measurements, including potential enhancement on SCell activation procedures if necessary [RAN4, RAN2]
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.
3. Specify the following techniques in spatial and power domains
· Specify necessary enhancements on CSI and beam management related procedures including measurement and report, and signaling to enable efficient adaptation of spatial elements (e.g. antenna ports, active transceiver chains) [RAN1, RAN2]
· Specify necessary enhancements on CSI related procedures including measurement and report, and signaling to enable efficient adaptation of power offset values between PDSCH and CSI-RS [RAN1, RAN2]
· Note: Above objectives are only for UE specific channels/signals
· Note: Legacy UE CSI/CSI-RS capabilities applies when considering total number of CSI reports and requirements
4. Specify mechanism(s) to prevent legacy UEs camping on cells adopting the Rel-18 NES techniques, if necessary [RAN2] 
5. Specify CHO procedure enhancement(s) in case source/target cell is in NES mode [RAN2]
6. Specify inter-node beam activation and enhancements on restricting paging in a limited area [RAN3].
7. Specify the corresponding RRM/RF core requirements, if necessary, for the above features [RAN4]



Network energy savings RAN2 was declared complete in RAN2#124, so in this contribution we discuss correction related to Cell DTX and Cell DRX operation during RRC Resume. 
Discussion
RRC Resume is a feature to designed for more efficient RRC establishment. The UE is released to RRC INACTIVE via the RRCRelease, the UE will store the RRC configuration along with security keys that it was last configured with, before entering RRC_INACTIVE, in the UE inactive AS context. When a UE performs RRC Resume, the UE will resume the configuration from the UE inactive AS context. A UE may remain in RRC_INACTIVE and able to resume at any point, for instance the T380 timer that controls periodic RNAU has a minimum duration of 5 minutes and maximum duration of 720 minutes.  
This can be seen below [1]: 
--------------- 38.331 V18.0.0 ---------------
[bookmark: _Toc60776816][bookmark: _Toc156129794]5.3.8.3	Reception of the RRCRelease by the UE
The UE shall:
. . . OMITTED . . .
1>	if the RRCRelease includes suspendConfig:
. . . OMITTED . . .
2>	else:
[bookmark: _Hlk95515016]3>	store in the UE Inactive AS Context the nextHopChainingCount received in the RRCRelease message, the current KgNB and KRRCint keys, the ROHC state, the EHC context(s), the UDC state, the stored QoS flow to DRB mapping rules, the application layer measurement configuration, the C-RNTI used in the source PCell, the cellIdentity and the physical cell identity of the source PCell, the NCR-FwdConfig (if configured), the spCellConfigCommon within ReconfigurationWithSync of the NR PSCell (if configured) and all other parameters configured except for:
-	parameters within ReconfigurationWithSync of the PCell;
-	parameters within ReconfigurationWithSync of the NR PSCell, if configured;
-	parameters within MobilityControlInfoSCG of the E-UTRA PSCell, if configured;
-	servingCellConfigCommonSIB;
-	sl-L2RelayUE-Config, if configured;
-	sl-L2RemoteUE-Config, if configured;
-	uav-Config, if configured;

[bookmark: _Toc60776835][bookmark: _Toc156129817]5.3.13.4	Reception of the RRCResume by the UE
The UE shall:
. . . OMITTED . . .
1>	if the RRCResume includes the fullConfig:
2>	perform the full configuration procedure as specified in 5.3.5.11;
1>	else:
2>	if the RRCResume does not include the restoreMCG-SCells:
3>	release the MCG SCell(s) from the UE Inactive AS context, if stored;
2>	if the RRCResume does not include the restoreSCG:
3>	release the MR-DC related configurations (i.e., as specified in 5.3.5.10) from the UE Inactive AS context, if stored;
2>	restore the masterCellGroup, mrdc-SecondaryCellGroup, if stored, and pdcp-Config from the UE Inactive AS context;
2>	configure lower layers to consider the restored MCG and SCG SCell(s) (if any) to be in deactivated state;
--------------- 38.331 V18.0.0 ---------------
In NES, the Cell DTX and DRX feature (CellDTXDRX-Config) is configured as part of ServingCellConfig. When a UE is suspended, the configuration as part of ServingCellConfig will be stored in UE AS context and resumed when the UE performs RRC Resume. 
The Cell DTX and Cell DRX configurations need to be rather synchronized with a group of UEs in order to achieve any type of energy savings. The issue that this causes is that according to current procedures, when a UE performs RRC Resume it will also resume the CellDTXDRX-Config as well as the Cell DTX and Cell DRX operation. This is problematic as the CellDTXDRX-Config may be outdated, especially as the UE may remain the RRC inactive for a very long time, and the Cell DTX or Cell DRX may hinder the UE from operating correctly after the RRC Resume procedures, negating the benefits of RRC Resume procedures. 
Another problematic scenario is that activation/deactivation status of Cell DTX or Cell DRX could be mismatched between gNB and UE during the state transition. More specifically, NES-RNTI is a group-common signalling, whose successful transmission is not guaranteed. If cell DTX/DRX activation is indicated by gNB but UE releases its RRC connection without successful reception of the NES-RNTI, then gNB is not sure about the UE’s activation status. This UE’s activation status is resumed after the RRC Resume procedures. 
One potential manner to deal with the issue is for the network to always re-configure the UE to release the Cell DTX and Cell DRX configuration before releasing the UE to RRC_INACTIVE, or alternatively always re-configuring or releasing the Cell DTX and Cell DRX configure directly after RRC resume but this is cumbersome, inefficient and usually not an action that the network has to do before releasing the UE or after RRC resume. 
Proposal 1: The Cell DTX and DRX operation shall not resume once UE has successfully resumed from RRC inactive, if Cell DTX and DRX is configured. 
One suitable way to solve this issue is that the UE after performing RRC Resume shall not perform any Cell DTX and cell DRX operation after resuming. This could potentially be achieved in a number of ways. We believe that the most efficient way is for the Cell DTX and Cell DRX operation to be deactivated upon MAC being reset. MAC reset occurs during RRC connection re-establishment, when UE is released to RRC idle and RRC inactive, and when the UE is rejected via RRCReject. This allows the Cell DTX and Cell DRX configuration to remain configured to be activated if needed. A text proposal how this can be implemented can be found in the Appendix. 
Proposal 2: Upon MAC reset, the Cell DTX and DRX operation is deactivated. 
Proposal 3: RAN2 to agree MAC Text Proposal in Appendix. 
Conclusion
In this contribution we discussed issues related to NES. 
Proposal 1: The Cell DTX and DRX operation shall not resume once UE has successfully resumed from RRC inactive, if Cell DTX and DRX is configured. 
Proposal 2: Upon MAC reset, the Cell DTX and DRX operation is deactivated. 
Proposal 3: RAN2 to agree MAC Text Proposal in Appendix. 
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Appendix
[bookmark: _GoBack]38.321 Text proposal

------------------ Text proposal based on 38.321 V18.0.0 ------------------
5.12	MAC Reset
If a reset of the MAC entity is requested by upper layers or the reset of the MAC entity is triggered due to SCG deactivation as defined in clause 5.29, the MAC entity shall:
1>	if the MAC reset is not due to SCG deactivation:
2>	initialize Bj for each logical channel to zero;
1>	initialize SBj for each logical channel to zero if Sidelink resource allocation mode 1 is configured by RRC;
1>	if upper layers indicate SCG deactivation and bfd-and-RLM with value true is configured for the deactivated SCG:
2>	stop (if running) all timers except beamFailureDetectionTimer associated with PSCell and timeAlignmentTimers.
1>	else:
2>	stop (if running) all timers, except MBS broadcast DRX timers;
2>	consider all timeAlignmentTimers, inactivePosSRS-TimeAlignmentTimer, and cg-SDT-TimeAlignmentTimer, if configured, as expired and perform the corresponding actions in clause 5.2;
1>	set the NDIs for all uplink HARQ processes to the value 0;
1>	sets the NDIs for all HARQ process IDs to the value 0 for monitoring PDCCH in Sidelink resource allocation mode 1;
1>	stop, if any, ongoing Random Access procedure;
1>	discard explicitly signalled contention-free Random Access Resources for 4-step RA type and 2-step RA type, if any;
1>	flush Msg3 buffer;
1>	flush MSGA buffer;
1>	cancel, if any, triggered Scheduling Request procedure;
1>	cancel, if any, triggered Buffer Status Reporting procedure;
1>	cancel, if any, triggered Delay Status Reporting procedure;
1>	cancel, if any, triggered Power Headroom Reporting procedure;
1>	cancel, if any, triggered consistent LBT failure;
1>	cancel, if any, triggered Sidelink consistent LBT failure;
1>	cancel, if any, triggered BFR;
1>	cancel, if any, triggered Sidelink Buffer Status Reporting procedure;
1>	cancel, if any, triggered Pre-emptive Buffer Status Reporting procedure;
1>	cancel, if any, triggered Timing Advance Reporting procedure;
1>	cancel, if any, triggered Recommended bit rate query procedure;
1>	cancel, if any, triggered Configured uplink grant confirmation;
1>	cancel, if any, triggered configured sidelink grant confirmation;
1>	clear, if any, configured sidelink grants;
1>	cancel, if any, triggered Desired Guard Symbol query;
1>	cancel, if any, triggered Positioning Measurement Gap Activation/Deactivation Request procedure;
1>	cancel, if any, triggered SDT procedure;
1>	cancel, if any, triggered IAB-MT Recommended Beam Indication query;
1>	cancel, if any, triggered Desired DL TX Power Adjustment query;
1>	cancel, if any, triggered Desired IAB-MT PSD range query;
1>	cancel, if any, triggered Case-6 Timing Request query;
1>	flush the soft buffers for all DL HARQ processes, except for the DL HARQ process being used for MBS broadcast;
1>	for each DL HARQ process, except for the DL HARQ process being used for MBS broadcast, consider the next received transmission for a TB as the very first transmission;
1>	release, if any, Temporary C-RNTI;
1>	clear, if any, Differential Koffset;
1> deactivate any Cell DTX or Cell DRX operation;
1>	if upper layers indicate SCG deactivation and bfd-and-RLM with value true is not configured; or
1>	if the MAC reset is not due to SCG deactivation:
2>	reset all BFI_COUNTERs;
1>	reset all LBT_COUNTERs.
If a Sidelink specific reset of the MAC entity is requested for a PC5-RRC connection by upper layers, the MAC entity shall:
1>	flush the soft buffers for all Sidelink processes for all TB(s) associated to the PC5-RRC connection;
1>	consider all Sidelink processes for all TB(s) associated to the PC5-RRC connection as unoccupied;
1>	cancel, if any, triggered Scheduling Request procedure only associated to the PC5-RRC connection;
1>	cancel, if any, triggered Sidelink Buffer Status Reporting procedure only associated to the PC5-RRC connection;
1>	cancel, if any, triggered Sidelink CSI Reporting procedure associated to the PC5-RRC connection;
1>	cancel, if any, triggered Sidelink DRX Command MAC CE associated to the PC5-RRC connection;
1>	cancel, if any, triggered Sidelink IUC-Request transmission procedure associated to the PC5-RRC connection;
1>	cancel, if any, triggered Sidelink IUC-Information Reporting procedure associated to the PC5-RRC connection;
1>	stop (if running) all timers associated to the PC5-RRC connection;
1>	reset the numConsecutiveDTX associated to the PC5-RRC connection;
1>	initialize SBj for each logical channel associated to the PC5-RRC connection to zero.
------------------ Text proposal based on 38.321 V18.0.0 ------------------








