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1 [bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]Introduction
[bookmark: _Ref516345544]The WID Network energy savings for NR was agreed and later revised in [1]. The objectives are listed as below
	1. Specify SSB-less SCell operation for inter-band CA for FR1 and co-located cells, if found feasible by RAN4 study, where a UE measures SSB transmitted on PCell or another SCell for an SCell’s time/frequency synchronization (including downlink AGC), and L1/L3 measurements, including potential enhancement on SCell activation procedures if necessary [RAN4, RAN2]
2. 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.
3. Specify the following techniques in spatial and power domains
· Specify necessary enhancements on CSI and beam management related procedures including measurement and report, and signaling to enable efficient adaptation of spatial elements (e.g. antenna ports, active transceiver chains) [RAN1, RAN2]
· Specify necessary enhancements on CSI related procedures including measurement and report, and signaling to enable efficient adaptation of power offset values between PDSCH and CSI-RS [RAN1, RAN2]
· Note: Above objectives are only for UE specific channels/signals
· Note: Legacy UE CSI/CSI-RS capabilities applies when considering total number of CSI reports and requirements
4. Specify mechanism(s) to prevent legacy UEs camping on cells adopting the Rel-18 NES techniques, if necessary [RAN2] 
5. Specify CHO procedure enhancement(s) in case source/target cell is in NES mode [RAN2]
6. Specify inter-node beam activation and enhancements on restricting paging in a limited area [RAN3].
7. Specify the corresponding RRM/RF core requirements, if necessary, for the above features [RAN4]


In this paper, we discuss the potential RRM work for individual objectives in this WI.
2 Discussion
[bookmark: _Ref54117246]Objective #1
SSB-less SCell operation was introduced in Rel-15 but is limited to intra-band case. Extending the same concept to inter-band case requires some feasibility studies. 
Looking at the current SSB-less SCell activation requirement, UE can borrow all required information from an already activated serving cell to the SCell being activated. This helps to skip the time needed for AGC, cell search (for rough timing and frequency), T/F fine tracking. At the same time, the requirement even does not need to differentiate whether the SCell being activated is known or unknown. 
To guarantee this fast SCell activation, in our view the already activated serving cell (Cell#1) to the SCell being activated (Cell#2) need to fulfil the follow conditions:
· Arrival timing difference is less than 260ns. So that UE does not need to start cell search procedure to acquire the timing for Cell#2.
· Cell#2 should have the same DL Tx beam deployment as Cell#1. So that the UE can re-use the TCI-state information from Cell#1.
· The reception power difference is less than 6dB. So that UE has the confidence to activate Cell#2 without additional time samples for AGC.
· TBD other required conditions
As this is only the first meeting for this WI in RAN4 RRM session. We are fine to study the exact values further.
[bookmark: _Ref131844459]Proposal 1: For Obj#1, to guarantee successful activation for inter-band SSB-less SCell, RAN4 should study whether the Scell being activated can leverage at least the following information from an already activated serving cell in a different band: 1) timing, 2) TCI state, 3) receive power level.
If above conditions can be fulfilled, the activation for the SSB-less SCell could be feasible. Furthermore, we believe that same condition can guarantee that the L1/L3 measurements done in Cell#1 can be directly re-used in Cell#2. In other words, UE can skip L1/L3 measurements in Cell#2.
[bookmark: _Ref131844460]Proposal 2: For Obj#1, given that the SSB-less SCell can fully leverage the information in Proposal 1 from an already activated serving cell, the corresponding L1/L3 measurements can be skipped.
According to the WID, both RAN4 and RAN2 need to work on this objective. In our understanding, RAN4 should study the feasibility first and RAN2 is only expected to start the work after the feasibility is confirmed by RAN4.
[bookmark: _Ref131844462]Proposal 3: For Obj#1, RAN2 is only expected to start the work after the feasibility is confirmed by RAN4.

Objective #2
This objective will introduce a certain BS off duration during which UE does not expect DL/UL transmission from/to BS. Since the SSB transmission will not be changed (as noted in the WID) we in general believe that all RRM requirements will not be affected by this objective. However, we understand that RAN2 is now discussing how to handle both UE-specific DRX and cell-specific DRX/DTX. It is not clear whether there could be some impact to UE DRX behavior. If the UE specific DRX cycle will somehow be reduced or extended, RAN4 may need to discuss whether the RRM requirements need to be revised correspondingly. Anyhow, we are fine to wait more RAN2 conclusions before starting the work in RAN4.
[bookmark: _Ref131844463]Proposal 4: For Obj#2, RAN4 requirement impact can be check after RAN2 concludes the potential impact on UE DRX behavior due to the introduction of network DRX/DTX.

Objective #3
The intension of this objective is to allow network to switch off some antennas or reduce power for power saving. Changing the antennas/power for Tx may cause some impact to UE. For examples, the L1-RSRP measurements on the CSI-RS may experience a sudden power change, leading to a transient period of instability. Probably UE may take a while to recover from the instability and go back to normal operations. The RLM or BFD monitoring module may see a sudden drop in the SINR level and may trigger RLF or beam recovering procedure. 
Nevertheless, at this moment it is not clear how this antenna/power change will be introduced in RAN1 or RAN2. We believe that it is fine to wait for more RAN1/2 conclusions before starting to work on the corresponding RAN4 requirements.
[bookmark: _Ref131844464]Proposal 5: For Obj#3, RAN4 requirement impact should be checked if there can be a sudden change of BS antenna or power due to the proposed adaptation design by RAN1/2. 

Objective #4
In this objective, some mechanism may be introduced to prevent legacy UE to access the BS which is under a power-saving mode or UEs who do not support corresponding features of NES. One similar example could be the longer SMTC period introduced in IDLE mode in Rel-16 TEI. Its impact to the RRM spec was limited to some clarifications in Section 4 of TS38.133. In principle, we believe the impact to RRM session should be very limited, but it is fine to wait for the design in RAN2 at this moment.
[bookmark: _Ref131844466]Proposal 6: For Obj#4, RAN4 requirement impact can be check after RAN2 concludes the new mechanism to prevent legacy UEs camping on cells adopting the Rel-18 NES techniques.

Objective #5
In our view, this objective is to introduce some additional events that UE has to check for triggering CHO. It has no intention to change the CHO delay requirement. Therefore, we do not see any RRM impact in this objective.
[bookmark: _Ref131844467]Proposal 7: For Obj#5, no RAN4 requirement impact is expected.

Objective #6
For this objective, so far we do not see any RRM impact, but we are open to hear views from companies.

3 Conclusion
In the contribution, we discussed the potential RRM impact of individual objective in this NES WI. We have the following proposals.
Proposal 1: For Obj#1, to guarantee successful activation for inter-band SSB-less SCell, RAN4 should study whether the Scell being activated can leverage at least the following information from an already activated serving cell in a different band: 1) timing, 2) TCI state, 3) receive power level.
Proposal 2: For Obj#1, given that the SSB-less SCell can fully leverage the information in Proposal 1 from an already activated serving cell, the corresponding L1/L3 measurements can be skipped.
Proposal 3: For Obj#1, RAN2 is only expected to start the work after the feasibility is confirmed by RAN4.
Proposal 4: For Obj#2, RAN4 requirement impact can be check after RAN2 concludes the potential impact on UE DRX behavior due to the introduction of network DRX/DTX.
Proposal 5: For Obj#3, RAN4 requirement impact should be checked if there can be a sudden change of BS antenna or power due to the proposed adaptation design by RAN1/2.
Proposal 6: For Obj#4, RAN4 requirement impact can be check after RAN2 concludes the new mechanism to prevent legacy UEs camping on cells adopting the Rel-18 NES techniques.
Proposal 7: For Obj#5, no RAN4 requirement impact is expected.
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