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1. Introduction
In last RAN4#107 meeting, the WF for NES has been agreed in [1]. There are still some opens issues for further discussion, and in this contribution, we continue the discussion on the RRM impact for NES feature.
RAN1 sent RAN2 a LS R1-2306246 for DTX/DRX activation/deactivation, as following:
	RAN1 has discussed the topic of Cell DTX/DRX.
RAN1 has made the following agreements:
· Support of L1 signaling at least for activation/deactivation of a cell DTX and/or DRX configuration is feasible (e.g., in terms of enabling/disabling the feature) from RAN1 perspective.

· RAN1 supports the group common L1 signaling using PDCCH for cell DTX/DRX activation and deactivation without HARQ feedback.
· subject to UE capability
· RAN1 asks RAN2 to consider the additional support of a MAC CE based indication.

· For the group common L1 signalling using PDCCH for cell DTX/DRX activation and deactivation
· Based on new DCI format 2_X
· DCI size budget is not increased
· Number of required BDs is not increased
· FFS: PDCCH monitoring configuration for the new DCI format is identical to PDCCH monitoring configuration for DCI format 2_6 if the UE monitors both DCI formats
· FFS new RNTI is used
RAN1 is further working on the details of the group common L1 signaling using PDCCH and will inform RAN2 as further details are agreed and made available. 



RAN2 agreed followings in their last meeting:
	Cell DTX/DRX:
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.  
Cell selection/re-selection:
Agreements:
1. We will define UE capabilities with signaling.  Details are FFS and will be discussed later during the WI phase.  
2. Separate camping restrictions for NES-capable and non-NES UEs will be defined.  FFS if it is a single bit or more.   
Connected mode mobility:
Agreements
1.	We will have a CHO solution that considers NES mode of at least source cell.  
2.	We can have a specific NES CHO execution condition based on source cell NES mode. FFS how the UE determines is in NES mode. FFS on how this is achieved in RRC
3.	We will not introduce new L1 signalling for the purpose of CHO
4.	Event A3, A4, A5 can be configured as a CHO execution condition in the NES scenario. We will study the time based mechanism




2. Discussion
2.1 Cell DTX/DRX
There were some RAN1 and RAN2 previous agreements on the cell DTX and DRX for NES WI, as duplicated below,
	RAN1
R1-2304014	Discussion summary #2 of issues for enhancements on cell DTX/DRX mechanism	Moderator (Intel)

Agreement
From RAN1 point of view, Rel-18 UE supporting cell DTX does not expect to receive and/or process the following signals/channels from the gNB, during non-active periods of cell DTX. The list of signals/channels may be updated based on RAN2/RAN4 input and other signals/channels are not precluded from further discussions.
· Periodic/Semi-persistent CSI-RS configured in CSI report configuration in CSI-ReportConfig with reportQuantity including RI (for CSI reporting)
· FFS:
· PDCCH in USS
· UE behavior for retransmission
· if some specific RNTI scrambled PDCCH in USS will be excluded from cell DTX operation
· PDCCH in Type-3 CSS
· UE behavior for retransmission
· if some specific RNTI scrambled PDCCH in Type-3 CSS will be excluded from cell DTX operation
· PRS
· CSI-RS configured by measObjectNR (for RRM)
· CSI-RS associated with RadioLinkMonitoringConfig and BeamFailureDectection (for RLM and BFD)
· Periodic CSI-RS configured with trs-Info ‘true’ (for tracking)
· Periodic/Semi-persistent CSI-RS (for BM)
· FFS on how to differentiate (if needed) with other CSI-RS used for CSI reports for BM



 
In WID, it was stated that no change for SSB transmission due to cell DTX/DRX. However, it’s obvious that the transmission of P/SP CSI-RS and PRS might be impacted due to the DTX of the cell. CSI-RS can be used for L3 mobility based measurement of neighbor cell, while PRS is used for positioning measurement (e.g. RSTD) of neighbor positioning cells. The existing CSI-RS measurement for mobility was specified in RAN4 TS38.133 as followings:
[image: ]
Only the CSI-RS periodicity and DRX cycle(configured from serving cell) is considered in the requirement design so far, and therefore if DTX is used in the target neighbor cell, the DTX cycle shall also be considered in the CSI-RS measurement delay requirement. Regarding the UE behavior, in CSI-RS MO, there was no any information about DTX for a specific neighbor cell or specific CSI-RS resource for the measurement. In order to make UE perform the correct measurement on the target CSI-RS of neighbor cell, we think it’s necessary to provide such DTX information of neighbor cell to the UE. Or alternatively, we may not use CSI-RS based L3 measurement when the NES is used for target cell, and that means, network may configure UE to use SSB based L3 measurement when the NES is used. However, since the conclusions from RAN1/RAN2 is not sufficient yet, we think those RRM impact can be FFS.
Regarding the L1 measurement, e.g., CBD, using DTX can also cause impact on the UE behavior. For instance, in current CBD requirement, it specified that, the UE shall monitor the configured CSI-RS resources using the evaluation period in table 8.5.6.2-1 and 8.5.6.2-2 corresponding to the non-DRX mode, if the configured DRX cycle ≤ 320ms, as shown in the following table. However, when DTX is activated, even though UE may still ignore the DRX cycle, UE has to follow the DTX configuration for CBD evaluation; otherwise, network may need to guarantee the CSI-RS transmission for CBD outside DTX active time (then UE can expect CSI-RS for CBD is always available regardless of DTX configuration), or only SSB based CBD shall be assumed when network enters the NES mode.
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Similarly, for PRS based positioning measurement, UE has no information of the DTX in the target positioning cell, and it may impact the PRS measurement performance if UE has no idea which PRS occasion is within DTX inactive window. Since LMF is the entity to configure positioning measurement for UE, it would be reasonable to let LMF provide such DTX information to UE via LPP when positioning assistance data is sent. Or alternatively, LMF may provide a new muting pattern for PRS after considering the DTX of positioning cells. No matter which way is adopted, the positioning measurement requirement will be revisited after considering such DTX scenarios, and it can be FFS until we have sufficient conclusions from RAN1/RAN2.
[bookmark: _Hlk513060382]For TRS, it is required that CONNECTED UE will always receive a TRS configuration as described in 38.213, “A UE in RRC connected mode is expected to receive the higher layer UE specific configuration of a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info.” What's more, in Rel-17 WI of UE power saving enhancement, IDLE/INACTIVE UEs can also be configured to use TRS. And the WID objective has a NOTE that impact to IDLE/INACTIVE UEs should be avoided. In RAN2 agreement, it was stated that:
Cell barring and camping for legacy and NES UEs:
1. RAN2 confirms that non-NES UEs can access to NES cells if NES solution is backwards compatible
To not impact legacy UEs that do not support NES feature, it is proposed that TRS is still maintained during non-active duration of cell DTX.
Proposal 1: to indicate RAN1 that: 
· Based on network configuration, Rel-18 UE supporting cell DTX does not expect to receive and/or process the following signals/channels from the gNB, during non-active periods of cell DTX:
· PRS
· CSI-RS configured by measObjectNR (for RRM)
· CSI-RS associated with RLM, BFD, CBD
· Periodic/Semi-persistent CSI-RS for beam measurement
· FFS: PDCCH in USS to be decided by RAN1/2
· FFS: PDCCH in Type-3 CSS to be decided by RAN1/2
· To not impact legacy UEs that do not support NES feature, TRS is still maintained during non-active duration of cell DTX.

The other RRM impacts due to SD/PD adaptation and mobility enhancement (CHO) can be FFS after RAN1/2 has more conclusions.
3. Conclusion
In this contribution, we discuss the RRM impact for NES feature.
Proposal 1: to indicate RAN1 that: 
· Based on network configuration, Rel-18 UE supporting cell DTX does not expect to receive and/or process the following signals/channels from the gNB, during non-active periods of cell DTX:
· PRS
· CSI-RS configured by measObjectNR (for RRM)
· CSI-RS associated with RLM, BFD, CBD
· Periodic/Semi-persistent CSI-RS for beam measurement
· FFS: PDCCH in USS to be decided by RAN1/2
· FFS: PDCCH in Type-3 CSS to be decided by RAN1/2
· To not impact legacy UEs that do not support NES feature, TRS is still maintained during non-active duration of cell DTX.
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Table 9.10.2.5-1: Measurement period for intrafrequency CSI-RS based measurements without

gaps(FR1)
DRX cycle T csl-RS_measurement_period_intra
No DRX max(200ms, ceil( 5 x Kp_csi-rs) x CSI-RS period) x
CSSFintra —
DRX cycles 320ms max(200ms, ceil(1.5x 5 x Kp_csi-rs) x@ax(CSI-RS_>
period, DRX cycle)) x CSSFintra
DRX cycle>320ms ceil( 5 x Kp_csi-r§Lx DRX cycle XCSSFintra

NOTE 1: The requirements apply assuming CSI-RS configuration with {D=3 with PRBs = 48}. D is frequency
domain density for the 1-port CSI-RS for L3 mobility defined in clause 7.4.1 of TS38.211 [6].

Table 9.10.2.5-2: Measurement period for intrafrequency CSI-RS based measurements without

gaps(FR2)
DRX cycle T CSI-RS_measurement_period_intra
No DRX max(400ms, Ce”(Mmeas_period_w/o_gaps X Kp_CSI-RS) x CSI-
RS period) x CSSFintra
DRX cycles 320ms max(400ms, ceil(1.5X Mmeas period_wio_gaps X Kp_csi-rs) X
<max(CSI-RS period,DRX cycle])x CSSFintra
DRX cycle>320ms Mmeasfperiod,w/o,gazx DRX C§C|e> CSSFintra

NOTE 1: The requirements apply assuming CSI-RS configuration with {D=3 with PRBs = 48}. D is frequency
domain density for the 1-port CSI-RS for L3 mobility defined in clause 7.4.1 of TS38.211 [6].
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Table 8.5.6.2-1: Evaluation period Tevaiuate_cep_csi-rs for FR1

Configuration . Tevawatec.cBp.CS1RS.(MS).....
non-DRX, DRX cycle :"Max(25, Ceil(Mcsp x P x Pcep) x Tcsirs)
< 320ms ............................................................................
DRX cycle > 320ms Ceil(Mcep x P x Pcsp) x Tobrx
Note: Tcsirs is the periodicity of CSI-RS resource in the set g, . Torx is the
DRX cycle length.

Table 8.5.6.2-2: Evaluation period Tevaluate cBp_csi-rs for FR2

Configuration

DRX cycle > 320ms Ceil(Mcsp x P x N x Pcsp) x Tprx

Note: Tcsirs is the periodicity of CSI-RS resource in the set ¢,. Torx is the
DRX cycle length.





