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1		Introduction
In last RAN4 #107 meeting, SSB-less SCell operation scenarios for NR network energy saving have some agreements in WF [1]. In this contribution, we share our views on the open issues of RRM requirements for NR network energy saving:
· Applicable scenario 
· Feasibility condition
· RTD condition
· Power difference condition
· RRM requirement impact 
· L1/L3 RRM measurement for SSB-less SCell
2		Discussion
Applicable scenario 
According to RAN#101 guidance, scenario 2a is not specified in Rel-18. 
Proposal 1: Rel-18 only focus on Scenario 1: SCell without SSB transmission and with TRS transmission
RTD condition 
SSB-less SCell operation was target for inter-band CA for FR1 and co-located cells. Regarding RTD condition following agreement reached in last RAN4 meeting:
	· Agreements
· Define requirements for RTD ≤ CP
· note: the CP corresponding to the [largest SCS across CCs or SCell SCS]
· FFS if additional requirements shall be considered for RTD ≤ 260ns
· Performance requirements (RRM and/or demodulation) need to be introduced for the scenario with RTD ≤ CP to guarantee proper performance on the SCell


From BS TAE requirements across multiple carriers/multi-bands perspective, whether 260ns or 3 us can be assumed is strongly depending on BS architecture and frequency bands combinations. It’s possible that BS can share some of RF components across multi-bands especially RF frond-end with antenna elements when these frequency bands within a frequency group e.g.  below 1G group across 700MHz, 800MHz and 900MHz or frequency group across 2.6GHz ~ 3.5GHz. 
From UE receiver perspective, UE rely on SSB from reference cell for coarse time/frequency tracking on SSB-less SCell. For fine time/frequency tracking pending RTD condition, if time/frequency quite aligned between reference cell and SSB-less SCell i.e. RTD ≤ 260ns, then UE still can rely on SSB/TRS from reference cell for timing /frequency synchronization. 
To allow flexibility for NW scheduling of TRS transmission on SSB-less SCell and TCI state configuration, two set of requirements can considered for RTD with different UE time/frequency tracking assumption.
Proposal 2: Consider two sets of RTD requirements with different UE assumption, then UE still can rely on SSB/TRS from reference cell for timing /frequency synchronization 
· Set 1: 260ns < RTD <CP
· UE still rely on TRS from SSB-less SCell for fine time/frequency tracking
· Set 2: RTD ≤ 260ns
· UE rely on reference cell for both coarse and fine time/frequency tracking 
Proposal 3: For RTD Set 2, some limitation on frequency separation can be further discussed. 
Power difference condition
Power difference condition is strongly depending on RF chain assumption from UE side to support inter-band CA with SCell operation. If single RF chain shared across inter-bands, 6dB power imbalance can be considered. If separate RF chain used, then 25dB power imbalance as maximum can be assumed. The number of RF chains may be impacted by the frequency separation between SSB-less SCell and the reference cell.
Proposal 4: Separate UE capability can be considered for power difference condition as per BC basis 
If UE supports up to 25dB power difference on certain band combinations, two alternative ways can be considered for AGC control on SSB-less cell
· NW assistant information to indicate power offset between reference cell and SSB-less SCell
· Separate AGC control based on TRS transmission from SSB-less SCell
If UE supports up to 6dB power imbalance on certain band combinations, then AGC gain control can rely on reference cell.  
SCell activation requirements
Whether 3ms SCell activation delay can be adopted strong depending on RTD and power difference condition and corresponding UE behaviour assumption i.e. whether additional TRS monitoring from SSB-less cell required or not for fine time/frequency tracking and/or AGC gain control.
Proposal 5: For SCell activation requirements
· If both side conditions RTD ≤ 260ns and Power difference ≤6dB meet , then 3ms SCell action delay without additional TRS measurement can be assumed. 
· If one of side conditions or both above not met, 3ms+ additional TRS monitoring shall be considered without NW assistant information.
Whether to have L1 measurement on SSB-less SCell
When the SCell is SSB-less SCell, as there is no SSB in this SCell, the measurement for both L1 and L3 should be based on CSI-RS. CSI-RS could be used for DL channel state information acquisition, used for RSRP measurement used during mobility and beam management, and used for frequency/time tracking.
L1 measurements are useful for procedures which must react with minimal delay, e.g. beam management procedures which require the UE to rapidly switch between beams. Measurements are filtered at Layer 1 to help remove the impact of noise and to improve measurement accuracy, but L1 measurement is impacted by the fast fading, such as L1 CSI-RSRP, L1 CSI-SINR, BFD and CQI/PMI/RI, which could not be directly considered as the same value for the SSB-less SCell and the reference cell.
Proposal 6: For the FR1 SSB-less SCell, L1 measurement based on CSI-RS resource is needed and related legacy requirements shall be used. 
Whether to have L3 measurement on SSB-less SCell
L3 measurement are useful for radio resource management decision which require a long term view of channel conditions, such as handover. Measurements are filtered at layer 3 to remove the impact of fast fading and to help reduce short term variations in results. L3 measurements can be either ‘beam level’ or ‘cell level’ which can be reported within an RRC message: Measurement Report (MR). Beam level measurements are generated directly from the L1 measurements by applying L3 filtering, while cell level measurements are derived from the L1 measurements using the certain rules. Thus SSB-less SCell could use the L3 measurement results of its reference cell.
Proposal 7: For the FR1 SSB-less SCell, L3 measurement based on CSI-RS resource is not needed, and SSB-less SCell could use the L3 measurement results of its reference cell.
3		Conclusion
We discussed remaining open issues for SSB less SCell operation with following proposals：
Proposal 1: Rel-18 only focus on Scenario 1: SCell without SSB transmission and with TRS transmission
Proposal 2: Consider two sets of RTD requirements with different UE assumption, then UE still can rely on SSB/TRS from reference cell for timing /frequency synchronization 
· Set 1: 260ns < RTD <CP
· UE still rely on TRS from SSB-less SCell for fine time/frequency tracking
· Set 2: RTD ≤ 260ns
· UE rely on reference cell for both coarse and fine time/frequency tracking 
Proposal 3: For RTD Set 2, some limitation on frequency separation can be further discussed. 
Proposal 4: Separate UE capability can be considered for power difference condition as per BC basis 
Proposal 5: For SCell activation requirements
· If both side conditions RTD ≤ 260ns and Power difference ≤6dB meet , then 3ms SCell action delay without additional TRS measurement can be assumed. 
· If one of side conditions or both above not met, 3ms+ additional TRS monitoring shall be considered without NW assistant information.
Proposal 6: For the FR1 SSB-less SCell, L1 measurement based on CSI-RS resource is needed and related legacy requirements shall be used. 
Proposal 7: For the FR1 SSB-less SCell, L3 measurement based on CSI-RS resource is not needed, and SSB-less SCell could use the L3 measurement results of its reference cell.
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