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1. Introduction
The RRM impacts of NES was discussed in previous RAN4 meeting with agreements captured in [1]. RAN4 discussions are mostly focused on objective of inter-band SSB-less operation. For other objectives, the RRM impacts are not well investigated. In this contribution, we provide our views on potential RRM impacts based on latest RAN1/2 progress.
2. Discussion
Apart from the SSB-less operation, the RRM impacts for other objectives are further investigated. In this contribution, we further provide our views on impacts on Cell DTX/DRX and NES CHO. For other objectives, RAN4 already concluded that there is no RRM impacts.
DTX/DRX
For the RRM impacts of Cell DTX and DRX, the agreement in last RAN4 meetings are summarized as follows. 
	Issue 2-1: RRM impacts of Cell DTX/DRX – general
Agreement:
· There is no RRM impacts for cell DTX assuming that following RS are not impacted by Cell DTX
· 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 whether there is impact on SCell activation requirements of Cell DTX.



For Cell DTX, the only remaining issue is that whether there is impact on SCell activation requirements of Cell DTX. Based on the explanation from proponent companies, the motivation is to keep the SCell activation delay as legacy one without extension by Cell DTX. The related part is the as follows:
	TS 38.133 8.3.2
	TCSI_reporting is the delay (in ms) including uncertainty in acquiring the first available downlink CSI reference resource, UE processing time for CSI reporting and uncertainty in acquiring the first available CSI reporting resources as specified in TS 38.331 [2].





It could be observed that in current RAN4 spec, the CSI (for CQI) resource for measurement and reporting are referred to RAN1/2 spec directly. And based on RAN1 agreements, P/SP CSI resource for CQI are controlled by Cell DTX. However, after discussed with proponent companies, the motivation is to add exception on top of RAN1 design that CSI resource during SCell activation are not controlled by Cell DTX even Cell DTX is configured to keep the SCell activation delay unchanged. For this solution, we have several concerns in terms of the feasibility and the benefits. 
First of all, current RAN1/2 design already give enough flexibility for NW implementation. NW can choose either to prioritize the SCell activation without extension or prioritize power saving with extended SCell activation delay. RAN1/2 already introduced dynamic Cell DTX activation/deactivation mechanism via RRC/DCI. It means, if NW deems that the SCell activation delay performance is important than power saving, NW can deactivate the Cell DTX. But, if the NW thinks that the SCell activation is not that time-crucial, which may depend on the serving type, NW can choose keep the Cell DTX and obtain the power saving gain.
Observation 1: Base on RAN1/2 design, NW has the flexibility to keep the SCell activation delay with extension (deactivate Cell DTX and P/SP CSI-RS is transmitted in normal approach) or keep the Cell DTX mode for power saving with extended SCell activation.
However, based on the discussion in lasting, companies proposed that P/SP CSI-RS has to be transmitted in normal approach during SCell activation. Compared with current RAN1/2 design, it is less flexibility that NW has no choice but can only deactivate Cell DTX during SCell activation. 
Observation 2: Compared with current RAN1/2 deign, the restriction that that P/SP CSI-RS has to be transmitted in normal approach during Scell activation is less flexibility and without performance gain. At the same time, NW lose the chance for energy saving when the SCell activation delay is not time-crucial.
From NW/UE implementation perspective, the approach is also rather complicated. Firstly, regarding the definition of “during SCell activation”, it is a term used to define the SCell activation delay. But in the field or even in RAN1/2 spec, the definition is not clear. For instance, from which time point UE can assume that P/SP CSI-RS are transmitted in normal manner and after which point UE can assume the “exception period” ends and Cell DTX can apply. 
Observation 3: It is hard to define the “exception period” by default assumption, since the defining of during SCell activation may cause confusion in real network. 
Besides, if the motivation is that the SCell action performance is import for following data reception/transmission, then anyway NW will deactivate Cell DTX for data service after the SCell is activated. Thus, we don’t see the need to additionally introduce complicated “Cell DTX exception period” during SCell activation.
What’s more, it means NW will boudle Cell DTX status with any UE’s SCell activation action. If there is SCell activation for any UE of the Cell, the Cell is forced to exit Cell DTX. Then, whether this change shall be informed to all UE in the cell? If not, it means the Cell sacrifices the energy saving gain but only one UE can benefit from this. 
Observation 4: The “exception period” during SCell activation means that NW has to bundle Cell DTX status with any UE’s SCell activation action.
Based on the analysis above, we did not see clear justification to introduce “exception” of Cell DTX for SCell activation on top of RAN1 agreement, which will not bring any performance gain but loose the flexibility and increase the complexity. 
Proposal 1: No RRM impact on SCell activation requirements of Cell DTX/DRX.
Another point raised in last meeting is about the Cell DRX. Based on following RAN1 agreement, UE is not expected to transmit P/SP CSI report in non-activated period for Cell DRX. Companies wants to clarified that report periodicity will be impacted by Cell DRX. From technical perspective, it is straightforward as it is agreed in RAN1. The only issue is whether there is RAN4 spec impacts. After checking the RAN4 spec, the report periodicity is always referred to RAN1/2 spec. And RAN4 will not define extra rules beyond RAN1/2 specification.
	· From RAN1 point of view, Rel-18 UE supporting cell DRX is not expected to transmit the following signals/channels to the gNB during non-active periods of cell DRX.
· Periodic/Semi-persistent CSI report



Observation 5: The report periodicity is directly referred to what has been defined in RAN1/2 specification.
Thus, similarly for Cell DRX, we think it is straightforward that the CSI report shall follow what is defined in RAN1/2 spec as usual. And we don’t see the need to additionally clarify it in RAN4 spec.
Proposal 2: For Cell DRX, the CSI report periodicity shall follow the rule defined in RAN1/2 specification as usual, and no RAN4 specification impacts.
CHO
Regarding the CHO which is under discussion in RAN2, RAN2 reached following agreement in pervious meeting.
	Agreements in RAN2#123
1	We will support the CHO triggers for the use case of turning off the cell 
2	(At least for cell DTX/DRX) Time-based CHO is not to be considered in NES.
3	Do not consider using an indication in SIB1 for triggering NES CHO execution condition

Agreements in RAN2#123bis

Group common DCI format 2-X is reused to notify the UE that source cell is entering NES mode.
•	add one bit of DCI 2-X to trigger both use cases of Cell DTX/DRX activation and cell turning off. RAN2 send LS to RAN1 to request this signaling change.




And according to the latest version of TS 38.331 running CR, the procedure are described as follows:
	TS 38.331 running CR 
3>	else:
4>	if indication concerning NES-specific CHO execution condition is received from lower layers, indicating that the NES-specific CHO execution condition is enabled; and
4>	if the entry condition(s) applicable for this event associated with the condReconfigId, i.e. the event corresponding with the condEventId(s) of the corresponding condTriggerConfig within VarConditionalReconfig, is fulfilled for the applicable cells for all measurements after layer 3 filtering taken during the corresponding timeToTrigger defined for this event within the VarConditionalReconfig:
5>	consider the event associated to that measId to be fulfilled;
4>	if the measId for this event associated with the condReconfigId has been modified; or
4>	if indication concerning NES-specific CHO execution condition is received from lower layers, indicating that the NES-specific CHO execution condition is disabled; or
4>	if the leaving condition(s) applicable for this event associated with the condReconfigId, i.e. the event corresponding with the condEventId(s) of the corresponding condTriggerConfig within VarConditionalReconfig, is fulfilled for the applicable cells for all measurements after layer 3 filtering taken during the corresponding timeToTrigger defined for this event within the VarConditionalReconfig:
5>	consider the event associated to that measId to be not fulfilled;


	nesEvent
Indicates the event is an NES-specific CHO event and the CHO execution condition is only considered to be satifisfied if indication from lower layers is received indicating the applicability of NES-specific CHO event. This field can only be configured for event A3, A4 and A5.







Based on the progress reached in RAN2, we can have following observations. For a event configured with nesEvent is considered as fulfilled when the measurement criteria is met AND lower layer indication (DCI 2_X) is received. 
Observation 6: For NES event triggered CHO, an event configured with nesEvent is considered as fulfilled when the measurement criteria is met AND lower layer indication (DCI 2_X) is received.
Thus, regarding how to update the RAN4 spec for NES event triggered CHO, the situation is similar as the time-based CHO introduced in NTN. The proposed updating as shown as follows:
	TEvent_DU is the delay uncertainty which is the time from when the UE successfully decodes a conditional handover command until a condition exists at the measurement reference point which will trigger the conditional handover.
……
The measurement time delay is defined from the end of TEvent_DU until UE executes a handover to a target cell and interruption time starts.
For intra-frequency handover, the measurement time delay measured without Time To Trigger (TTT) and L3 filtering shall be less than Tidentify intra with index or Tidentify_intra_without_index defined in clause 9.2.5.1 or clause 9.2.6.2. 
-	If DCI 2_X is received earlier than TEvent_DU + Tidentify intra_ with index or TEvent_DU + Tidentify intra_ without index, then the measurement time delay equal to Tidentify intra_ with index or Tidentify_intra _without_index.
-	If DCI 2_X is received later than TEvent_DU + Tidentify intra_ with index or TEvent_DU + Tidentify intra_ without index, then the measurement time delay equals to the time from the end of Tevent_DU until DCI 2_X is received.
For inter-frequency handover, the measurement time delay measured without Time To Trigger (TTT) and L3 filtering shall be less than Tidentify_inter_with_index or Tidentify_inter_without_index defined in clause 9.3.4.
-	If DCI 2_X is received earlier than TEvent_DU + Tidentify inter_ with index or TEvent_DU + Tidentify inter_ without index, then the measurement time delay equal to Tidentify inter_ with index or Tidentify_inter _without_index.
-	If DCI 2_X is received later than TEvent_DU + Tidentify inter_ with index or TEvent_DU + Tidentify inter_ without index , then the measurement time delay equals to the time from the end of Tevent_DU until DCI 2_X is received.



Proposal 3: For NES event triggered CHO, the requirements are updated as follows:
	For intra-frequency handover, the measurement time delay measured without Time To Trigger (TTT) and L3 filtering shall be less than Tidentify intra with index or Tidentify_intra_without_index defined in clause 9.2.5.1 or clause 9.2.6.2. 
-	If DCI 2_X is received earlier than TEvent_DU + Tidentify intra_ with index or TEvent_DU + Tidentify intra_ without index, then the measurement time delay equal to Tidentify intra_ with index or Tidentify_intra _without_index.
-	If DCI 2_X is received later than TEvent_DU + Tidentify intra_ with index or TEvent_DU + Tidentify intra_ without index, then the measurement time delay equals to the time from the end of Tevent_DU until DCI 2_X is received.
For inter-frequency handover, the measurement time delay measured without Time To Trigger (TTT) and L3 filtering shall be less than Tidentify_inter_with_index or Tidentify_inter_without_index defined in clause 9.3.4.
-	If DCI 2_X is received earlier than TEvent_DU + Tidentify inter_ with index or TEvent_DU + Tidentify inter_ without index, then the measurement time delay equal to Tidentify inter_ with index or Tidentify_inter _without_index.
-	If DCI 2_X is received later than TEvent_DU + Tidentify inter_ with index or TEvent_DU + Tidentify inter_ without index , then the measurement time delay equals to the time from the end of Tevent_DU until DCI 2_X is received.






3. Conclusions
Observation 1: Base on RAN1/2 design, NW has the flexibility to keep the SCell activation delay with extension (deactivate Cell DTX and P/SP CSI-RS is transmitted in normal approach) or keep the Cell DTX mode for power saving with extended SCell activation.
Observation 2: Compared with current RAN1/2 deign, the restriction that that P/SP CSI-RS has to be transmitted in normal approach during Scell activation is less flexibility and without performance gain. At the same time, NW lose the chance for energy saving when the SCell activation delay is not time-crucial.
Observation 3: It is hard to define the “exception period” by default assumption, since the defining of during SCell activation may cause confusion in real network. 
Observation 4: The “exception period” during SCell activation means that NW has to bundle Cell DTX status with any UE’s SCell activation action.
Proposal 1: No RRM impact on SCell activation requirements of Cell DTX/DRX.
Observation 5: The report periodicity is directly referred to what has been defined in RAN1/2 specification.
Proposal 2: For Cell DRX, the CSI report periodicity shall follow the rule defined in RAN1/2 specification as usual, and no RAN4 specification impacts.
Observation 6: For NES event triggered CHO, an event configured with nesEvent is considered as fulfilled when the measurement criteria is met AND lower layer indication (DCI 2_X) is received.
Proposal 3: For NES event triggered CHO, the requirements are updated as follows:
	For intra-frequency handover, the measurement time delay measured without Time To Trigger (TTT) and L3 filtering shall be less than Tidentify intra with index or Tidentify_intra_without_index defined in clause 9.2.5.1 or clause 9.2.6.2. 
-	If DCI 2_X is received earlier than TEvent_DU + Tidentify intra_ with index or TEvent_DU + Tidentify intra_ without index, then the measurement time delay equal to Tidentify intra_ with index or Tidentify_intra _without_index.
-	If DCI 2_X is received later than TEvent_DU + Tidentify intra_ with index or TEvent_DU + Tidentify intra_ without index, then the measurement time delay equals to the time from the end of Tevent_DU until DCI 2_X is received.
For inter-frequency handover, the measurement time delay measured without Time To Trigger (TTT) and L3 filtering shall be less than Tidentify_inter_with_index or Tidentify_inter_without_index defined in clause 9.3.4.
-	If DCI 2_X is received earlier than TEvent_DU + Tidentify inter_ with index or TEvent_DU + Tidentify inter_ without index, then the measurement time delay equal to Tidentify inter_ with index or Tidentify_inter _without_index.
-	If DCI 2_X is received later than TEvent_DU + Tidentify inter_ with index or TEvent_DU + Tidentify inter_ without index , then the measurement time delay equals to the time from the end of Tevent_DU until DCI 2_X is received.
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