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Introduction
In this contribution, our views on RRM requirements of SSB-less operation for Network energy saving for NR are provided. 

In RAN4#107 meeting, the following secnarios has been discussed for SSB-less operation [1]: Issue 1-1-1/2/3: Scenario 1 / 2 / 2a
· Agreements
· Continue RAN4 work on the following SSB-less SCell scenarios
· Scenario 1: SCell without SSB transmission and with TRS transmission
· Scenario 2a: SCell without SSB transmission and without any other DL transmissions, but with UL reception at the NW side
· Note: No RAN1 impacts are expected, and no RAN4 requirements will be defined if the scenario is not supported from RAN1 specification perspective.
· Deprioritize RAN4 work on the following SSB-less SCell scenario
· Scenario 2: SCell without SSB transmission and without TRS transmission
· Send LS to RAN1/2 to check on support of Scenario 2a from RAN1/2 specifications perspective


Based on Scenario 1, the following aspects are further discussed in this contribution:
· Feasibility conditions
· RTD, Power difference, QCL conditions for scenario 1
· Frequency range
· L1/L3 CSI-RS measurement for the SSB-less SCell

SSB-less SCell operation
RTD conditions & Power difference & QCL indication for scenario 1
There were 3 sets of conditions discussed [1]:
Issue 1-2-1: RTD conditions for scenario 1
· Agreements
· Further consider the following cases for requirements definition
· Set 1: RTD ≤ 3us + X (X is FFS)
· Set 2: 260ns < RTD < min(CP, 3us) 
· note: the SCS is the largest SCS across CCs
· note: the CP corresponding to the largest SCS across CCs
· Set 3: RTD ≤ 260ns
· FFS whether all subsets are feasible from UE implementation perspective

It can be observed that in the existing R15 requirement for SSB-less SCell in FR1 intra-band contiguous CA, the Tactivation_time is 3 ms, provided 1) RTD<=260ns, 2) power difference <=6dB, 3) RS/TRS is QCLed to the contiguous active serving cell. For measurements on SSB less SCell, it is important to apply one timing for FFT window based on the timing of an active serving cell. Thus, for the SSB-less SCell in FR2 inter-band CA, the legacy conditions can be used as the starting point. 
[bookmark: _Ref118460996][bookmark: _Ref134567543]Observation 1: If the legacy conditions in R15 SSB-less SCell are reused, SSB-less operation is feasible. 
[bookmark: _Ref134567575]Proposal 1: The legacy conditions for SSB-less SCell are used as the starting point to define SCell activation requirement for SSB-less SCell in FR1 inter-band CA, including 
· RTD<=260ns (set 3)
· difference of the reception power <=6dB
· RS/TRS is QCLed to the serving cell. 

[bookmark: _Hlk142486951]Frequency range
Since the band combination is majorly RF domain, it RRM group to define the requirement feasibility condition (e.g. power, timing difference) first, then RF decides freq. separation and applicable bands.
[bookmark: _Ref142489623]Proposal 2: RAN4 RRM to discuss the feasibility condition, and the frequency domain separation and applicable bands are discussed in RF.

L1/L3 measurement operation during SSB-less SCell activation
It can be observed that in the existing R15 requirement, the Tactivation_time is 3 ms and no additional L1/L3 CSI-RS measurement operation is involved. 
To benefit the SSB-less operation, our understanding is that the cell quality of SSB-less cell is based on the Cell with SSBs on the band pair. Besides, it is worth noting that the network power saving gain will be very limited if L1/L3 measurement RS is still transmitted on the SSB-less SCell. 
[bookmark: _Ref134567547]Observation 2: L1/L3 measurement operation are not considered in the legacy SSB-less SCell.
[bookmark: _Ref134567550]Observation 3: The network power saving gain will be very limited if L1/L3 measurement RS is still transmitted on the SSB-less SCell. 
[bookmark: _Ref134567568]Proposal 3: No L1/L3 measurement on the inter-band SSB-less SCell (Proposal 1). 
Summary
The observations and proposals in this contribution are summarized:
Observation 1: If the legacy conditions in R15 SSB-less SCell are reused, SSB-less operation is feasible.
Proposal 1: The legacy conditions for SSB-less SCell are used as the starting point to define SCell activation requirement for SSB-less SCell in FR1 inter-band CA, including
· RTD<=260ns (set 3)
· difference of the reception power <=6dB
· RS/TRS is QCLed to the serving cell. 
Proposal 2: RAN4 RRM to discuss the feasibility condition, and the frequency domain separation and applicable bands are discussed in RF.
Observation 2: L1/L3 measurement operation are not considered in the legacy SSB-less SCell.
Observation 3: The network power saving gain will be very limited if L1/L3 measurement RS is still transmitted on the SSB-less SCell.
Proposal 3: No L1/L3 measurement on the inter-band SSB-less SCell (Proposal 1). 
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