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[bookmark: _Hlk92533719]Introduction
[bookmark: _Hlk85390381][bookmark: _Hlk92533704]According to MAC Rapporteur, the following open issues were identified:
	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.


In this contribution, we will discuss the issues and provide draft TP in the Annex.

Discussion
cellDTRX-RNTI monitoring
During R2#124, we proposed [1] the UE only monitors PDCCH scrambled by cellDTRX-RNTI in the C-DRX active time. RAN2 discussed it but no consensus was reached. In this paper, we will share some further observations on why we proposed it.
According to previous agreements and the current specification, a NES-capable UE in the cell barring context is a UE supporting cell DTX/DRX [2]:
	NOTE 3:	A UE capable of NES cell DTX/DRX should acquire SIB1 to determine the cell barring status when the cellBarred in MIB is set to barred.


In other words, if a NES-capable cell intends to enter NES mode by transmitting common L1 signalling for UEs to perform NES-based CHO, the cell is not able to offload the UEs only supporting cell DTX/DRX to neighbour cell. Therefore, to realize better NES gain, both the NES cell and its camped-on UEs should support both cell DTX/DRX and NES-based CHO.
Observation 1: Considering a NES-capable cell cannot offload UEs only supporting cell DTX/DRX to neighbour cell, to realize better NES gain, both the NES cell and its camped-on UEs should support both cell DTX/DRX and NES-based CHO.
During R2#123, RAN2 agreed to focus on the case where DTX in RRC can only be configured when C-DRX is configured, and it is captured in the specification [2]:
	–	CellDTXDRX-Config
The IE CellDTXDRX-Config is used to configure cell DTX/DRX related parameters. Cell DTX is configured only when C-DRX is configured.


RAN2 also agreed that the NW should ensure alignment between cell DTX/DRX and UE C-DRX [3]:
	[bookmark: _Toc155991553]15.4.2.3	Cell DTX/DRX
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.


Therefore, when cell DTX/DRX is deployed, different UEs’ C-DRX patterns will be aligned with the common cell DTX/DRX pattern, making the gNB able to locate common cellDTRX-RNTI monitoring occasions for all the connected UE supporting cell DTX/DRX. If the NES-capable cell intends to offload UEs to neighbour cell by means of NES-based CHO, it is feasible for the cell to configure common cellDTRX-RNTI monitoring occasions to the UEs within their C-DRX active time for the use cases of cell DTX/DRX activation/deactivation and NES-based CHO enabling/disabling.
Observation 2: The NW should ensure alignment between cell DTX/DRX and UE C-DRX, making the NW feasible to locate and configure common cellDTRX-RNTI monitoring occasions to the UEs within their C-DRX active time for the use cases of cell DTX/DRX activation/deactivation and NES-based CHO enabling/disabling.
During the Rel-18 SI phase for NES, the majority companies have the consensus that NES gain is relatively larger when the cell load is low. As a consequence, the NW behavior of enabling/disabling the cell DTX/DRX and/or NES-based CHO should be relatively static, and the time gap between an feature enabling behavior and disabling behavior can be up to hours, e.g. cell DTX/DRX and/or NES-based CHO is enabled at late night and disabled at early morning. If the UE needs to monitor cellDTRX-RNTI during C-DRX non-active time, the UE may spend much time on uselessly monitoring and it’s harmful to UE’s energy savings, which is against the principle that NES gain should not be achieved based on the sacrifice of UE energy.
Observation 3: The time gap between cell DTX/DRX and/or NES-based CHO enabling/disabling can be up to hours when the cell load is low, which is the main scenario of deploying Rel-18 NES techniques. It is harmful to the UE energy savings requiring the UE to perform cellDTRX-RNTI monitoring consistently during C-DRX non-active time.
[bookmark: _GoBack]Currently, RAN1 specification has already captured DCI 2_9 monitoring conclusion as follows [4]:
	11.5	Adaptation of cell operation
A UE configured for operation on a serving cell according to one or both of a cell DTX operation and a cell DRX operation by cellDTXDRX-Config for the serving cell [11, TS 38.321], can be additionally provided by dci-Format2-9 a Type3-PDCCH CSS set to monitor PDCCH for detection of DCI format 2_9 as described in clause 10.1 during Active Time [11, TS 38.321], and a location in DCI format 2_9 by positionInDCI-cellDTRX of a cell DTX/DRX indication field for the serving cell and/or a NES-mode indication field for the PCell



Observation 4: RAN1 has captured in the specification that ‘A UE can be additionally provided by dci-Format2-9 a Type3-PDCCH CSS set to monitor PDCCH for detection of DCI format 2_9 as described in clause 10.1 during Active Time [11, TS 38.321]’.
In conclusion, we propose that the UE only monitors cellDTRX-RNTI in the C-DRX active time, i.e. adding cellDTRX-RNTI in the RNTI monitoring list in Chapter 5.7 of TS 38.321 to align with TS 38.213 description.
Proposal 1: The UE only monitors cellDTRX-RNTI in the C-DRX active time, i.e. adding cellDTRX-RNTI in the RNTI monitoring list in Chapter 5.7 of TS 38.321 to align with TS 38.213 description as the draft TP in Annex 5.1.
[bookmark: _Hlk92538289]Cell DTX/DRX operation for sTRP/mTRP
According to LS [5], RAN1 agreed that Cell DTX/DRX operation is only supported for sTRP and ask RAN2 to consider whether/how to capture the agreement in RAN2 specifications. A similar case is that RAN2 capture the agreement ‘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.’ in stage 3 specification [2]:
	–	CellDTXDRX-Config
The IE CellDTXDRX-Config is used to configure cell DTX/DRX related parameters. Cell DTX is configured only when C-DRX is configured.


Therefore, we propose the RAN1 agreement to be captured in the RRC specification in the same way as Annex 5.2.
Proposal 2: Capture the RAN1 agreement ‘Cell DTX/DRX operation is only supported for sTRP’ in RRC specification as Annex 5.2.

Conclusion
Based on the discussion, we have the following observation and proposals:
Observation 1: Considering a NES-capable cell cannot offload UEs only supporting cell DTX/DRX to neighbour cell, to realize better NES gain, both the NES cell and its camped-on UEs should support both cell DTX/DRX and NES-based CHO.
Observation 2: The NW should ensure alignment between cell DTX/DRX and UE C-DRX, making the NW feasible to locate and configure common cellDTRX-RNTI monitoring occasions to the UEs within their C-DRX active time for the use cases of cell DTX/DRX activation/deactivation and NES-based CHO enabling/disabling.
Observation 3: The time gap between cell DTX/DRX and/or NES-based CHO enabling/disabling can be up to hours when the cell load is low, which is the main scenario of deploying Rel-18 NES techniques. It is harmful to the UE energy savings requiring the UE to perform cellDTRX-RNTI monitoring consistently during C-DRX non-active time.
Observation 4: RAN1 has captured in the specification that ‘A UE can be additionally provided by dci-Format2-9 a Type3-PDCCH CSS set to monitor PDCCH for detection of DCI format 2_9 as described in clause 10.1 during Active Time [11, TS 38.321]’.
Proposal 1: The UE only monitors cellDTRX-RNTI in the C-DRX active time, i.e. adding cellDTRX-RNTI in the RNTI monitoring list in Chapter 5.7 of TS 38.321 to align with TS 38.213 description as the draft TP in Annex 5.1.
Proposal 2: Capture the RAN1 agreement ‘Cell DTX/DRX operation is only supported for sTRP’ in RRC specification as Annex 5.2.
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Annex
draft TP for proposal 1 (TS 38.321, v18.0.0)
[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, SL-RNTI, SL-CS-RNTI, and SL Semi-Persistent Scheduling V-RNTI and cellDTRX-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].

draft TP for proposal 2 (TS 38.331, v18.0.0)
[bookmark: _Toc156130329]–	CellDTXDRX-Config
The IE CellDTXDRX-Config is used to configure cell DTX/DRX related parameters. Cell DTX is configured only when C-DRX is configured. Cell DTX/DRX operation is only supported for sTRP.
CellDTXDRX-Config information element
-- ASN1START
-- TAG-CELLDTXDRX-CONFIG-START

CellDTXDRX-Config-r18 ::=              SEQUENCE {
    cellDTXDRX-onDurationTimer-r18         CHOICE {
                                               subMilliSeconds INTEGER (1..31),
                                               milliSeconds    ENUMERATED {
                                                ms1, ms2, ms3, ms4, ms5, ms6, ms8, ms10, ms20, ms30, ms40, ms50, ms60,
                                                ms80, ms100, ms200, ms300, ms400, ms500, ms600, ms800, ms1000, ms1200,
                                                ms1600, spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1 }
    }                                                                                        OPTIONAL,  -- Need M
    cellDTXDRX-CycleStartOffset-r18        CHOICE {
        ms10                                   INTEGER(0..9),
        ms20                                   INTEGER(0..19),
        ms32                                   INTEGER(0..31),
        ms40                                   INTEGER(0..39),
        ms60                                   INTEGER(0..59),
        ms64                                   INTEGER(0..63),
        ms70                                   INTEGER(0..69),
        ms80                                   INTEGER(0..79),
        ms128                                  INTEGER(0..127),
        ms160                                  INTEGER(0..159),
        ms256                                  INTEGER(0..255),
        ms320                                  INTEGER(0..319),
        ms512                                  INTEGER(0..511),
        ms640                                  INTEGER(0..639),
        ms1024                                 INTEGER(0..1023),
        ms1280                                 INTEGER(0..1279),
        ms2048                                 INTEGER(0..2047),
        ms2560                                 INTEGER(0..2559),
        ms5120                                 INTEGER(0..5119),
        ms10240                                INTEGER(0..10239)
    }                                                                                        OPTIONAL,  -- Need M
    cellDTXDRX-SlotOffset-r18                  INTEGER (0..31)                               OPTIONAL,  -- Need M
    cellDTXDRXconfigType-r18                   ENUMERATED {dtx, drx, dtxdrx}                 OPTIONAL,  -- Need M
    cellDTXDRXactivationStatus-r18             ENUMERATED {activated, deactivated}           OPTIONAL   -- Need N
}

-- TAG-CELLDTXDRX-CONFIG-STOP
-- ASN1STOP

