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Introduction
In RAN #98e, a new WID on NES is approved [1]. In the WID the following scope is included.
1. 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.
2. Specify the corresponding RRM/RF core requirements, if necessary, for the above features [RAN4]

Based on all above information, we provide our view on the RRM requirements impact from cell DTX/DRX and CHO.
1. Discussion on RRM requirements impact from cell DTX/DRX
In RAN1 #114-bis meeting, RAN1 has sent one LS to RAN2 [2]. In the LS, the following is captured.
	Agreement from RAN1#112-bis-e meeting
1 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



In the coming RAN2 meeting, RAN2 will discuss how to capture above agreement in TS 38.321.
As defined in RAN1/2 specifications, CSI reporting also includes L1-RSRP and L1-SINR reporting. In TS 38.133, the following is captured, e.g. for periodical L1 reporting.
	9.5.3.1	Periodic Reporting
Reported L1-RSRP measurements contained in periodic L1-RSRP measurement reports shall meet the requirements in clauses 10.1.19 for FR1 and 10.1.20 for FR2, respectively.
The UE shall only send periodic L1-RSRP measurement reports for an active BWP.
The UE shall transmit the periodic L1-RSRP reporting on PUCCH over the air interface according to the periodicity defined in clause 5.2.1.4 in TS 38.214 [26].



For Cell DRX operation, UE will not transmit L1-RSRP reporting during cell DRX inactive period. Therefore, the above highlighted description is not accurate for UE supporting cell DRX operation. Since the corresponding behaviour will be captured in RAN2 spec, we prefer to further clarify this also in TS 38.133.
Note that Cell DRX is slightly different from UE DRX. For UE DRX, the L1-RSRP measurement and reporting will be impacted by the DRX inactive period simultaneously. Therefore, it is straight forward that UE measurement behaviour will be impacted by the configured DRX cycle length. As captured in 9.5.4.1 of TS 38.133, in case UE DRX is configured, the measurement periodicity is based on the maximum of DRX cycle length and reporting periodicity. However, for cell DTX, at least, in last meeting RAN4 has agreed that there is no RRM requirement impact, and RAN1 has also finished the core part without spec change on this issue. 
Observation 1: Cell DTX/DRX will not impact UE measurement behaviour, but Cell DRX may impact UE reporting behaviour correspondingly. This is different from UE DRX which impacts both UE measurement and reporting behaviour. 
Therefore, we propose to revise TS 38.133 as in our companion CR [3]. The key change is to clarify the impact of Cell DRX on UE reporting behaviour, which is necessary addition on top of existing mechanisms based on UE DRX. Our understanding is that this clarification is necessary at least for ordinary scenarios. For scenarios that has suffix A,B,C,D, RAN4 may further wait conclusions from other WGs whether NES is supported or not.
Proposal 1: Clarify in TS 38.133 that L1-RSRP/L1-SINR reporting requirements will be impacted by cell DRX and the detailed UE reporting requirements can be referred to TS 38.321.
Discussion on RRM requirements impact on NES-based CHO
According to the latest agreements in RAN2#123bis as below, for the scenario related to target cell NES mode for CHO, it was dropped and nothing would be specified by RAN2. Only the CHO procedure based on that the source cell entering “NES mode” is supported in Rel-18. Correspondingly, we would further analyse the potential RRM requirements impact for the source cell CHO framework from evaluation and execution of CHO perspective.
	Agreement in RAN2#123-bis meeting
1 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 signalling change.
2 RAN2 will not specify anything related to target cell NES mode for CHO



For the evaluation on NES-based CHO, as per RAN2 guidance from RAN2#121-bis meeting, UE would continuously evaluate CHO conditions upon receiving CHO configuration. The UE behaviour is consistent with legacy CHO procedure before receiving DCI 2-X command.
	Agreement in RAN2#121-bis meeting
1 RAN2 agree to make enhancement in CHO procedure based on that the source cell entering “NES mode”.  FFS further details
2 For source cell CHO framework, RAN2 assumes a reference scenario where the UE has already performed CHO conditions evaluation by the time the source cell starts some “NES-mode”
3 As a baseline, UE initiates CHO evaluation upon receiving the CHO configuration. FFS what trigger is used for execution of CHO



Observation 2: Before UE receive DCI 2-X command, the evaluations of NES-based CHO are constantly being performed upon the CHO configuration is received
For the execution on NES-based CHO, according to RAN2 design, the execution of CHO won’t be triggered before UE receive the DCI 2-X message even the CHO condition is satisfied. Further, considering UE needs some time for decoding and processing the DCI 2-X command after receiving the message, the actual time point that UE is allowed to trigger the execution of CHO is when UE successfully decodes DCI 2-X command. Specifically, when it occurs later than the CHO condition is met, the exact condition to trigger handover may be different from the legacy CHO procedure. To make it clear, we would like to analyse potential RRM impact in following two scenarios.
· Case 1: If UE successfully decodes DCI 2-X command occurs later than TEvent_DU + Tidentify_inter_with_index or TEvent_DU + Tidentify_inter_without_index
For the Case 1, since CHO condition has been fulfilled before UE receives DCI 2-X message, UE would initiate CHO execution once successfully decoding DCI 2-X command. Correspondingly, an uncertainty time gap needs to be considered. Then the measurement time would be extended to time point T1. As shown in Fig.1, the measurement delay Tmeasure equals to from the end of Tevent_DU to the time that UE successfully decodes DCI 2-X command. 


Fig.1 UE successfully decodes DCI 2-X command later than [TEvent_DU +Tmeasure]
· Case 2: If UE successfully decodes DCI 2-X command occurs earlier than TEvent_DU + Tidentify_inter_with_index or TEvent_DU + Tidentify_inter_without_index
For the Case 2, UE receives DCI 2-X message and successfully decodes the command during evaluation period. At this time point, the evaluation is still ongoing and UE would execute CHO to target PCell once condition of CHO is fulfilled, which is similar as legacy CHO procedure. For this case, the existing triggering condition on CHO execution can be reused and there is no further update on the value of Tmeasure.

Fig.2 UE successfully decodes DCI 2-X command during Tmeasure
Proposal 2: For NES-based CHO, RAN4 to reuse existing delay requirements on CHO with the following adjustments: 
Adding triggering conditions on NES-based CHO execution as below, 
· If UE successfully decodes DCI 2-X command occurs later than the condition of CHO is met, the measurement delay equals to from to the time from the end of Tevent_DU until UE successfully decodes DCI 2-X command. 
· If UE successfully decodes DCI 2-X command occurs earlier than the condition of CHO is met, then the measurement time delay is same as Tmeasure in the legacy CHO
As a result, the above triggering conditions on NES-based CHO needs to be reflected in RAN4 spec. For reference, we provide one draft CR [3] to capture it correspondingly.
Conclusions
Observation 1: Cell DTX/DRX will not impact UE measurement behaviour, but Cell DRX may impact UE reporting behaviour correspondingly. This is different from UE DRX which impacts both UE measurement and reporting behaviour. 
Proposal 1: Clarify in TS 38.133 that L1-RSRP/L1-SINR reporting requirements will be impacted by cell DRX and the detailed UE reporting requirements can be referred to TS 38.321.
Observation 2: Before UE receive DCI 2-X command, the evaluations of NES-based CHO are constantly being performed upon the CHO configuration is received
Proposal 2: For NES-based CHO, RAN4 to reuse existing delay requirements on CHO with the following adjustments: 
Adding triggering conditions on NES-based CHO execution as below, 
· If UE successfully decodes DCI 2-X command occurs later than the condition of CHO is met, the measurement delay equals to from to the time from the end of Tevent_DU until UE successfully decodes DCI 2-X command. 
· If UE successfully decodes DCI 2-X command occurs earlier than the condition of CHO is met, then the measurement time delay is same as Tmeasure in the legacy CHO
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