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Introduction
In this contribution, we provided our views on RRM requirements for NR network energy saving. 

Discussion 
Sub-topic 1-1: Scenarios 
Issue 1-1-1: Scenarios
	· Proposal 1: Only consider scenario 1 (Apple, Huawei, Ericsson, LGE, Vivo)
· Proposal 1a: RAN4 to only consider scenario 1 for SSB-less SCell operation for FR1 inter-band collocated CA in R18. (Apple, CATT)
· Proposal 1b: Scenario 2a is not considered in R18 NES (Huawei)
· Proposal 1c: RAN4 to study and specify SSB less SCell feasibility conditions and requirements for DL only SSB SCell and DL+UL SSB less SCell (Ericsson)
· Proposal 1d: RAN4 to prioritize Scenario 1 before scenarios 2a gets clarified. (Nokia)
· Proposal 2: (ZTE)
By shutting down the NW DL transmitter at the SSB-less SCell, Scenario 2a is beneficial to achieve the significant NW power saving effect.
From the perspective of NW power saving effect, Scenario 2a is better than Scenario 2, and Scenario 2 is better than Scenario 1
 Scenario 2a has the following impact: 
•	For RRM requirements, the SCell activation latency is 3 ms for this scenario; 
•	No RAN1 impact;
•	For RRC signalling, the NW indicates UE which active serving cell is the reference cell to borrow the coarse time synchronization for the SSB-less SCell when the side condition met.
· Proposal 3: (Intel)
· No activation delay requirement is specified for scenario 2a 
· Existing interruption requirements still apply to UE configured with scenario 2a SCell activations.



Regarding the scenario, we agree that scenario2a show better power saving effect than scenario 1. But because of the time limitation we think RAN4 should focus on scenario 1 for current release. 
Proposal 1: RAN4 to focus on scenario 1 for current release.

Sub-topic 1-2: Feasibility conditions 
Issue 1-2-2: Power difference conditions for scenario 1
	· Proposal 1: The reception power difference shall be within 6dB. (Apple, MTK, CMCC, Intel, SS, Huawei, Vivo, Ericsson, ZTE, LGE, CATT)
· Proposal 1a: For a UE using single RF chain, the difference of reception power with the reference cell selected from FR1 inter-band active serving cells is within 6dB (SS, Ericsson)
· Proposal 1b: (Vivo)
· The difference of Tx power with the FR1 inter-band active serving cell is within 6dB, and the same UE RF chain is used for the SSB-less SCell

· Proposal 2: The reception power difference can be larger than 6dB. (QC, CMCC, SS, Huawei, Ericsson, Nokia, vivo)
· Proposal 2a: for a UE using dual RF chains, the difference of reception power with the reference cell selected from FR1 inter-band active serving cells is within 6dB+Y, the value of Y is TBD. (SS)
· Proposal 2b: If UE can support TRS-based AGC adjustment, there is no power difference limitation. (Huawei)
· Proposal 2c: (QC, LGE)
· NW provides explicit information about transmit power offset between reference cell and SSBless SCell, where transmit power offset = transmit power of RS on reference Cell – Transmit power of RS on SSBless SCell.
· If NW provide transmit power offset information, RAN4 does not need to define side condition of AGC for SSBless Scell operation.
· Proposal 2d: (Ericsson)
· For a UE using dual RF chains, the maximum power difference UE can handle is 25dB.
· NW can indicate the power difference between the reference cell and target cell to UE to compensate the AGC gain
· For a UE using dual RF chains, RAN4 to study whether UE can use TRS transmission in scenario 1 for computing AGC.  
· Proposal 2e: (Nokia) 
· RAN4 to discuss the feasibility and corresponding UE behavior when reception power difference is within 6dB and when reception power difference is larger than 6dB respectively.
· Proposal 2f: (vivo) 
· The UE is allowed at least one CSI-RS based measurement for AGC adjustment on the SCell before or during the activation of the SCell. Such CSI-RS based measurement can be A-TRS, TRS, CSI-RS for mobility or CSI-RS for pathloss measurements.


Regarding power difference conditions for scenario 1, even if the UE uses dual RF chains, the difference of the reception power should be within 6dB. Because the power difference can effect to the cell coverage. And, the AGC problem can be occur by too big difference of the received power. So, the difference of the reception power should be within 6dB regardless the RF chain type.
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Proposal 2: The difference of the reception power should be within 6dB for scenario 1.
Proposal 3: If the reception power difference allowed to be larger than 6dB, NW should provide explicit information about transmit power offset between reference cell and SSBless SCell. 

Issue 1-2-3: Conditions for Scenarios 2a 
	· Proposal 1: The side conditions for Scenario 2a includes: (ZTE)
· Received time difference (RTD) between the SSB-less SCell and the FR1 inter-band active serving cell - Set 3;
· Proposal 2:  RAN4 need not consider the power difference conditions for scenario 2a. (LGE, ZTE)
· Proposal 3: TCI state indication can be skipped in Scenario 2a.(ZTE)


In our understanding the power difference conditions are related to the DL power. But scenario 2a is considering no DL transmission at SSBless SCell. So, the issue 1-2-6 is not necessary. 

Proposal 4: RAN4 need not consider the power difference conditions for scenario 2a.

Sub-topic 1-6: Others 
Issue 1-6-1: Reference Cell 

	· Proposal 1: First Consider PCell as reference cell. (CMCC)
· Proposal 2:  For the SSB-less SCell to be activated, a reference cell should be selected from PCell and activating SCell(s) with SSB, and the reference cell selection criteria should be defined. (SS)
· Proposal 2a: RAN4 not to restrict the reference cell for SSB-less SCell as PCell. Reference cell switching time delay should be considered if the reference cell is reconfigured. (LGE)
· Proposal 3:  RAN4 should define applicability rule that other Scell should keep being activated when the Scell is used as the reference cell. (QC)
· Proposal 4: Reference cell is not configured as a single cell but as a list of cells. How to select the reference cell at any given time instance from the list of reference cells can be FFS (Ericsson)
· Proposal 5: introduce an indication from network to UE to indicate which inter-band active serving cell or which SSB on inter-band active serving cell can be used as timing source for the SSB-less SCell. (Apple)


If there are activate SCells with SSB and the SCells has better condition for reference cell than PCell, there is no need to configure PCell as reference cell. So, the reference cell for SSB-less SCell could be one of the serving cells, i.e., PCell or other SCells, and how to configure the reference cell might be up to NW considering frequency separation, related intra/inter-band, etc. 
Proposal 5: RAN4 not to restrict the reference cell for SSB-less SCell as PCell.

Conclusion 
In this contribution, we provide our views on the RRM issues for Rel-18 NTN enhancement, and we propose
Proposal 1: RAN4 to focus on scenario 1 for current release.
Proposal 2: The difference of the reception power should be within 6dB for scenario 1.
Proposal 3: If the reception power difference allowed to be larger than 6dB, NW should provide explicit information about transmit power offset between reference cell and SSBless SCell. 
Proposal 4: RAN4 need not consider the power difference conditions for scenario 2a.
Proposal 5: RAN4 not to restrict the reference cell for SSB-less SCell as PCell.
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