[bookmark: _Ref399006623][bookmark: _Toc92513360]3GPP TSG-RAN WG2 Meeting #125	R2-2400304
[bookmark: _Hlk134176144]Athens, Greece, 26th February – 1st March, 2024
Source: 	Huawei, HiSilicon
Title: 	Discussion on user plane related issues of NES
Agenda Item:	7.3.2
Document for:	Discussion and decision
Introduction
[bookmark: _Hlk134110406]In the RAN1#115 meeting and RAN2#124 meeting, the NES-RNTI monitoring behaviour was discussed, with the following agreements [1][2]:
RAN1 #115:
Agreement
1. UE is expected to monitor DCI format 2_9 during active periods of C-DRX

RAN2 #124:
Agreements
1. RAN2 will capture the NES-RNTI monitoring behavior in February meeting (once discussion is finalized)
In section 2.1, we will further discuss how to capture the above agreements and provide the corresponding TP.
Moreover, in RAN1#115, it was agreed that cell DTX/DRX operation is only supported for sTRP [1], and RAN1 sent RAN2 an LS in R1-2312409 [4] to ask RAN2 whether/how to capture it. In section 2.2, we provide our considerations on the RAN1 LS.
In section 2.3, we provide our considerations on another user plane issue of NES, the SCell BFR procedure.
[bookmark: OLE_LINK462][bookmark: OLE_LINK463]Discussion
1.1 cellDTRX-RNTI monitoring
In the most recent RAN1 parameter list [3] the NES-RNTI is referred to as cellDTRX-RNTI as is already specified in TS38.331. In the following part, we will use the term cellDTRX-RNTI to represent NES-RNTI. 
RAN1 has agreed that cellDTRX-RNTI is expected to be monitored during active periods of C-DRX. RAN2 has also discussed this topic extensively during RAN2#124 without conclusion and agreed to capture it at RAN2#125 [2].
[bookmark: _GoBack]The already captured RNTIs in TS 38.321 for C-DRX such as C-RNTI highlighted below are impacted during C-DRX inactive time. From the NW perspective, the cellDTRX-RNTI may be intended to be sent at any time of UE C-DRX for flexibility of changing the state of cell DTX/DRX. Such mechanism would increase the overall UE energy consumption though as cellDTRX-RNTI should be monitored all the time in that case. From the UE perspective, it is expected to at least monitor cellDTRX-RNTI during the active time of C-DRX. Since not all UEs will meet the common overlapping time requirement of the active time, the NW may send cellDTRX-RNTI several times to indicate the corresponding status, which will cause excess energy usage at the gNB side. 
	---- Cited from 38.321 v17.6.0:
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 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].



Both options of the cellDTRX-RNTI monitoring behaviour have drawbacks as highlighted above. From our perspective the UE impact is greater as if the UE has to monitor the cellDTRX-RNTI all the time it significantly impacts power consumption in C-DRX, which should be a power saving state for the UE. Since we don’t want to sacrifice the power of the UE to wake up unnecessarily we propose for the UEs to only monitor cellDTRX-RNTI in the C-DRX active time and leave it up to NW implementation how to reach all the UEs (e.g. by sending the signalling several times). 
Proposal 1: The NW only schedules PDCCH scrambled by cellDTRX-RNTI in the C-DRX active time, and the UE only monitors PDCCH scrambled by cellDTRX-RNTI in the C-DRX active time.
As the agreement is related to the UE C-DRX procedure specified in section 5.7 of TS 38.321 and the PDCCH is scrambled by different types of RNTIs captured in the beginning of this section, the cellDTRX-RNTI should also be captured here. 
Hence, we propose to agree to the TP attached in Annex 1 to capture the cellDTRX-RNTI monitoring behaviour. 
Proposal 2: Adopt the TP in Annex 1 for cellDTRX-RNTI monitoring.

1.2 Cell DTX/DRX operations for sTRP
RAN1 has sent a LS in R1-2312409 [4] to ask RAN2 whether/how to capture that cell DTX/DRX operation is only supported for sTRP which was not treated during RAN2#124.
R1-2312409

RAN1 has discussed the topic of Cell DTX/DRX operation with single-TRP and single/multi-DCI multi-TRP and made the following agreement.
•	Cell DTX/DRX operation is only supported for sTRP.
RAN1 notes that it is up to RAN2 to decide whether/how to capture the above agreement in RAN2 specifications.
RAN1 respectfully asks RAN2 to consider the above.

From RAN2’s perspective, this limitation of cell DTX/DRX operation has no impact on UE behaviour, but is a configuration limitation. We think there is no need to specify such limitation in stage 3 specifications, it can be captured in stage 2 though, an example TP is provided in Annex 2. Due to the fact that the cell DTX/DRX configuration is not related to single or multiple TRP scenario, there is no need to amend the stage 3 specifications.
Proposal 3: Capture the agreement that cell DTX/DRX operation is only supported for sTRP in stage 2 and adopt the TP from Annex 2.
1.3 SCell BFR procedure
BFR is a UE procedure to establish new beam-level connection after certain number of beam failures are detected, and is an important part of the beam management framework.
For SCell, when a UE detects the beam failure, it triggers the BFR procedure by reporting a BFR MAC CE to the gNB. When there is no available UL-SCH resource for UE to send the MAC CE, the UE will send a BFR-dedicated SR to request UL resources for sending a BFR MAC CE. Then the BFR procedure is considered as successfully completed if the uplink grant for a new transmission is received for the HARQ process used for the transmission of MAC CE.
In RAN2#121bis-e meeting, it was agreed that SR shall not be transmitted during the non-active periods of cell DRX. This will have high impact on BFR for SCell(s) since the SR transmission will be delayed due to the non-active periods of cell DRX, which also means that SCell BFR procedure is not workable during the non-active periods of cell DRX, as is shown in Figure 1.
[image: C:\Users\j00781913\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\F682EC47.tmp]
Figure 1  SCell BFR procedure when cell DRX is activated
Hence, to provide a feasible SCell BFR procedure during the non-active periods of the cell DRX, if SCell BFR procedure is waiting for an SR transmission during the non-active periods of the cell DRX, the UE should be allowed to trigger a RACH procedure and carry the BFR MAC CE in Msg3/MsgA. We propose to agree to the TP attached in Annex 3 to capture the corresponding UE behaviour.
Proposal 4: The UE is allowed to trigger a RACH procedure for SCell BFR transmission during the non-active periods of the cell DRX. The UE initiates a RACH procedure and carries the BFR MAC CE in Msg3/MsgA. 

Conclusion
[bookmark: OLE_LINK3]In this paper, we discussed user plane related issues of NES, and made the following proposals:
Proposal 1: The NW only schedules PDCCH scrambled by cellDTRX-RNTI in the C-DRX active time, and the UE only monitors PDCCH scrambled by cellDTRX-RNTI in the C-DRX active time.
Proposal 2: Adopt the TP in Annex 1 for cellDTRX-RNTI monitoring.
Proposal 3: Capture the agreement that cell DTX/DRX operation is only supported for sTRP in stage 2 and adopt the TP from Annex 2.
Proposal 4: The UE is allowed to trigger a RACH procedure for SCell BFR transmission during the non-active periods of the cell DRX. The UE initiates a RACH procedure and carries the BFR MAC CE in Msg3/MsgA. 

References
[1] Chair notes RAN1#115 eom3.doc
[2] [bookmark: _Ref157438355]R2-2xxxxxx R2_124_ChairNotes_23-11-17_final.docx
[3] R1-2312708 Corrected consolidated Rel-18 higher layers parameter list
[4] R1-2312409 LS on Cell DTX/DRX operations for sTRP

Annex 1: TP for 38.321
<<<<<<<<<<<<<<<<<<<<<<<<<<<<unchanged text omitted>>>>>>>>>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc29239849][bookmark: _Toc37296208][bookmark: _Toc46490335][bookmark: _Toc52752030][bookmark: _Toc52796492][bookmark: _Toc155999644]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, cellDTRX-RNTI, SL-RNTI, SL-CS-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].
<<<<<<<<<<<<<<<<<<<<<<<<<<<<unchanged text omitted>>>>>>>>>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc29239906][bookmark: _Toc37296326][bookmark: _Toc46490457][bookmark: _Toc52752152][bookmark: _Toc52796614][bookmark: _Toc146701339]7.1	RNTI values
RNTI values are presented in Table 7.1-1.
Table 7.1-1: RNTI values.
	Value (hexa-decimal)
	RNTI

	0000
	N/A

	0001–FFF2
	RA-RNTI, MSGB-RNTI, Temporary C-RNTI, C-RNTI, CI-RNTI, MCS-C-RNTI, CS-RNTI, TPC-PUCCH-RNTI, TPC-PUSCH-RNTI, TPC-SRS-RNTI, INT-RNTI, SFI-RNTI, SP-CSI-RNTI, PS-RNTI, SL-RNTI, SL-CS-RNTI, SL-PRS-RNTI, SL-PRS-CS-RNTI, SL Semi-Persistent Scheduling V-RNTI, AI-RNTI, G-RNTI, G-CS-RNTI, CG-SDT-CS-RNTI, and NCR-RNTI and cellDTRX-RNTI

	FFF3–FFFA
	Reserved

	FFFB
	Multicast MCCH-RNTI

	FFFC
	PEI-RNTI

	FFFD
	MCCH-RNTI

	FFFE
	P-RNTI

	FFFF
	SI-RNTI



Table 7.1-2: RNTI usage.
	RNTI
	Usage
	Transport Channel
	Logical Channel

	P-RNTI
	Paging and System Information change notification
	PCH
	PCCH

	SI-RNTI
	Broadcast of System Information
	DL-SCH
	BCCH

	RA-RNTI
	Random Access Response
	DL-SCH
	N/A

	MSGB-RNTI
	Random Access Response for 2-step RA type
	DL-SCH
	CCCH, DCCH, DTCH

	Temporary C-RNTI
	Contention Resolution
(when no valid C-RNTI is available)
	DL-SCH
	CCCH, DCCH, DTCH

	Temporary C-RNTI
	Msg3 transmission
	UL-SCH
	CCCH, DCCH, DTCH

	C-RNTI, MCS-C-RNTI
	Dynamically scheduled unicast transmission
	UL-SCH
	DCCH, DTCH

	C-RNTI
	Dynamically scheduled unicast transmission
	DL-SCH
	CCCH, DCCH, DTCH

	NCR-RNTI
	Transmission of Side Control Information for NCR operation
	N/A
	N/A

	MCS-C-RNTI
	Dynamically scheduled unicast transmission
	DL-SCH
	DCCH, DTCH

	C-RNTI
	Triggering of PDCCH ordered random access
	N/A
	N/A

	C-RNTI
	Dynamically scheduled PTP retransmission for initial PTM transmission for multicast MBS.
	DL-SCH
	MTCH

	CG-SDT-CS-RNTI
	Dynamically scheduled unicast transmission
(retransmission)
	UL-SCH
	CCCH, DCCH, DTCH

	CS-RNTI
	Configured scheduled unicast transmission
(activation, reactivation and retransmission)
	DL-SCH, UL-SCH
	DCCH, DTCH

	CS-RNTI
	Configured scheduled unicast transmission
(deactivation)
	N/A
	N/A

	CS-RNTI
	Configured scheduled unicast transmission
(PTP retransmission for initial PTM transmission)
	DL-SCH
	MTCH

	CS-RNTI
	Configured scheduled unicast transmission
(MBS SPS deactivation)
	N/A
	N/A

	G-CS-RNTI
	Configured scheduled multicast transmission
(activation, reactivation and retransmission)
	DL-SCH
	MTCH

	G-CS-RNTI
	Configured scheduled multicast transmission (deactivation)
	N/A
	N/A

	TPC-PUCCH-RNTI
	PUCCH power control
	N/A
	N/A

	TPC-PUSCH-RNTI
	PUSCH power control
	N/A
	N/A

	TPC-SRS-RNTI
	SRS trigger and power control
	N/A
	N/A

	INT-RNTI
	Indication pre-emption in DL
	N/A
	N/A

	SFI-RNTI
	Slot Format Indication on the given cell
	N/A
	N/A

	SP-CSI-RNTI
	Activation of Semi-persistent CSI reporting on PUSCH
	N/A
	N/A

	CI-RNTI
	Cancellation indication in UL
	N/A
	N/A

	PS-RNTI
	DCP to indicate whether to start drx-onDurationTimer for associated DRX cycle
	N/A
	N/A

	SL-RNTI
	Dynamically scheduled sidelink transmission
	SL-SCH
	SCCH, STCH

	SL-CS-RNTI
	Configured scheduled sidelink transmission
(activation, reactivation and retransmission)
	SL-SCH
	SCCH, STCH

	SL-CS-RNTI
	Configured scheduled sidelink transmission
(deactivation)
	N/A
	N/A

	SL-PRS-RNTI
	Dynamically scheduled sidelink PRS transmission
	N/A
	N/A

	SL-PRS-CS-RNTI
	Configured scheduled sidelink PRS transmission (activation and reactivation)
	N/A
	N/A

	SL-PRS-CS-RNTI
	Configured scheduled sidelink PRS transmission (deactivation)
	N/A
	N/A

	SL Semi-Persistent Scheduling V-RNTI (NOTE 2)
	Semi-Persistently scheduled sidelink transmission for V2X sidelink communication
(activation, reactivation and retransmission)
	SL-SCH
	STCH

	SL Semi-Persistent Scheduling V-RNTI
(NOTE 2)
	Semi-Persistently scheduled sidelink transmission for V2X sidelink communication
(deactivation)
	N/A
	N/A

	AI-RNTI
	Availability indication on the given cell
	N/A
	N/A

	G-RNTI
	Dynamically scheduled MBS PTM transmission
	DL-SCH
	MTCH

	MCCH-RNTI
	Dynamically scheduled MCCH signalling and MCCH change notification
	DL-SCH
	MCCH

	PEI-RNTI
	Paging Early Indication
	N/A
	N/A

	cellDTRX-RNTI
	Network energy saving Cell DTX/DRX indication
	N/A
	N/A

	NOTE 1:	The usage of MCS-C-RNTI is equivalent to that of C-RNTI in MAC procedures (except for the C-RNTI MAC CE).
NOTE 2:	The MAC entity uses SL Semi-Persistent Scheduling V-RNTI to control semi-persistently scheduled sidelink transmission on SL-SCH for V2X sidelink communication as specified in clause 5.14.1.1 of TS 36.321 [22].
NOTE 3:	The usage of CG-SDT-CS-RNTI is equivalent to that of CS-RNTI when there is an CG-SDT procedure ongoing.



Annex 2: TP for 38.300
<<<<<<<<<<<<<<<<<<<<<<<<<<<<unchanged text omitted>>>>>>>>>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc155991553]15.4.2.3	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. 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 operation is only supported for single TRP scenario. 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.
Annex 3: TP for 38.321
<<<<<<<<<<<<<<<<<<<<<<<<<<<<unchanged text omitted>>>>>>>>>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc155999767]5.34.3  	Cell Discontinuous Reception
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).
2>	if the BFR has been triggered and not cancelled for an SCell:
3>	initiate a Random Access procedure (as specified in clause 5.1.1), and instruct the Multiplexing and Assembly procedure to generate the BFR MAC CE in the Msg3 buffer or MsgA buffer.
NOTE:	How the MAC layer in the UE is aware of an ongoing emergency service is up to UE implementation.
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