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1. Introduction
In RAN4 #108bis meeting, SSB-less SCell operation for inter-band CA for FR1 and co-located cells was discussed and the WF [1] was approved. 
SSB-less SCell operation for FR1 inter-band CA can reduce network energy consumption as well as SCell activation delay, we present our views about the potential feasibility and solutions on SSB-less SCell operation for FR1 inter-band CA in this paper.

2. Discussion
Feasibility conditions
Status in the WF [1]:
	Issue 1-2-4: QCL/TCI indication 
· Proposals
· Option 1: RS of SCell without SSB is QCL-A with TRS of the SCell without SSB, and the TRS(s) of the SCell is (are) further QCL-TypeC with SSB(s) of an inter-band active serving cell.  (QC, CATT, Apple, Nokia, Huawei, MTK, CTC, Intel)
· Option 2: Without QCL configuration between the RSs from inter-band carriers (Nokia, CMCC, ZTE, Ericsson)
· Option 2a: timing is derived from explicit indication of the cell and not through QCL relation. (Ericsson)
· Option 2b: The condition of QCL-C relation between the TRS of the SSB-less SCell and the SSB of the reference cell is not always necessary. (ZTE)
· Provided that the RTD is limited within 260ns, the reference cell and the associated SSB can be identified at UE side, no need to consider this condition.
· Otherwise, this condition is needed.
· Option 2c: The fine sync between all the RSs within the SSB-less SCell should be guaranteed by default. (ZTE)

Issue 1-2-5: TRS related
FFS:
· Define FR1 inter-band SSB less activation requirements based on TRS.
· Define FR1 inter-band SSB less activation requirements based on A-TRS.



For QCL/TCI indication, RS of SCell without SSB is QCL-A with TRS of the SCell without SSB, and the TRS(s) of the SCell is (are) further QCL-TypeC with SSB(s) of an inter-band active serving cell.
Proposal 1: For QCL/TCI indication, RS of SCell without SSB is QCL-A with TRS of the SCell without SSB, and the TRS(s) of the SCell is (are) further QCL-TypeC with SSB(s) of an inter-band active serving cell.

For TRS related, TRS can be used for AGC setting and timing tracking when RTD ≤ CP and received power difference is within [X] dB and X is larger than 6. Besides, A-TRS is used for fast SCell activation in Rel-17, AGC setting and timing tracking are performed based on A-TRS. Therefore, in our views, FR1 inter-band SSB-less SCell activation requirements can be defined based on TRS or A-TRS. If A-TRS is configured, FR1 inter-band SSB-less SCell activation can be performed based on A-TRS.
Proposal 2: FR1 inter-band SSB-less SCell activation requirements can be defined based on TRS or A-TRS.
Proposal 3: If A-TRS is configured, FR1 inter-band SSB-less SCell activation can be performed based on A-TRS.

RRM requirements for SSB-less SCell activation
Status in the WF [1]:
	Issue 1-3-1: SCell activation requirements
· Proposals
· Option 1: Tactivation_time=3ms (CATT, CMCC, ZTE, SS, CTC, Nokia, Intel)
· Option 1a: RTD ≤ 260ns, Power difference within 6dB (CATT, CMCC, ZTE, SS)
· Option 1b: RTD ≤ 260ns, Power difference within 6dB, QCL indication (CTC)
· Option 1c: RTD ≤ 260ns (Nokia)
· Option 1d: Power difference within 6dB (Intel)
· Option 2: Tactivation_time is longer than 3 ms
· Option 2a: (CMCC)
· 260 ns ≤ RTD ≤ CP, Power difference within 6dB: T/F tracking 
· 260 ns ≤ RTD ≤ CP, Power difference larger 6dB: T/F tracking + AGC
· Option 2b: (Huawei)
· RTD ≤ CP, Power difference within 6dB: Tfirst_TRS +3 ms or Tfirst_ATRS+3 ms
· RTD ≤ CP, Power difference within 25dB: Tactivation_time is Tfirst_TRS + TTRS +3 ms or Tfirst_ATRS+Tgap + TATRS +3 ms.
· Option 2c: (CTC)
· RTD ≤ 260ns, Power difference larger than 6dB: TRS for timing tacking.
· Option 2d: (Vivo)
· RTD ≤ CP, known (reported one MR within a predefined period based on L3 CSI-RS): Tfirst_TRS +3 ms or Tfirst_ATRS+3 ms
· RTD ≤ CP, unknown: Tactivation_time is Tfirst_TRS + TTRS +3 ms or Tfirst_ATRS+Tgap + TATRS +3 ms.
· Option 2e (Apple)
· RTD ≤ CP, Power difference within 6dB: Tfirst_ATRS+Tgap + TATRS +3 ms
· Option 2f (QC)
· RTD ≤ CP: Two A-TRS bursts are expected for performing coarse AGC, fine AGC and fine timing. FFS : how to define gap between two bursts e.g) fixed gap or upper bound.



It was agreed in previous meeting that RTD ≤ CP, and received power difference is within [X] dB and X is larger than 6, and TRS/A-TRS is needed for SCell activation. The RRM requirements for FR1 SSB-less SCell activation shall be defined based on TRS/A-TRS and TRS/A-TRS is used for AGC setting and timing tracking. Rel-17 fast SCell activation delay requirement can be as a reference, for FR1 inter-band SSB-less SCell activation, the activation delay is TFirstTRS + TTRS + 5ms or TFirstATRS + Tgap + TATRS + 5ms.
Proposal 4: For FR1 inter-band SSB-less SCell activation, the RRM requirements shall be defined based on TRS/A-TRS, the activation delay is TFirstTRS + TTRS + 5ms or TFirstATRS + Tgap + TATRS + 5ms.

Others
Status in the WF [1]:
	Issue 1-6-4: UE capability
· Proposals
· Option 1: UE capability for SSBless SCell should be defined per band combo: (QC, Huawei, Ericsson, CMCC, SS)
· Option 1a: (Ericsson)
· RAN4 to agree to introduce UE capability to indicate which bands UE can support SSB less operation
· RAN4 to agree to introduce NW flag to further indicate in which bands SSB less operation will be configured
· RAN4 can send LS to RAN2 to introduce the UE capability signalling. 
· Option 1b: UE support SSB-less operation within 6dB received power difference or within 25dB received power difference. (Huawei, SS)
· Option 3: It is left to RAN2 to decide whether to reuse existing SCellwithoutSSB or introduce new signaling. (CATT)
· Option 4: The UE shall indicate the RTD or the set of RTD condition where applicable, so that network is aligned with UE on the expected behavior as well as the requirements it is supposed to meet. (Nokia)
· Option 5: For FR1 inter-band SSB-less SCell operation, the existing capability scellWithoutSSB can be expanded to cover the R18 FR1 inter-band CA case together with the FD separation, i.e., per-UE indication to support SSB-less SCell operation within a FD range (between reference CC and target SCC) (Apple)



In our views, UE capability for FR1 inter-band SSB-less SCell activation can be defined per band combination.
Proposal 5: UE capability for FR1 inter-band SSB-less SCell activation can be defined per band combination.


3. Conclusion
The contribution presents our views on the solutions of Network energy savings for NR, with the following proposals:
Proposal 1: For QCL/TCI indication, RS of SCell without SSB is QCL-A with TRS of the SCell without SSB, and the TRS(s) of the SCell is (are) further QCL-TypeC with SSB(s) of an inter-band active serving cell.
Proposal 2: FR1 inter-band SSB-less SCell activation requirements can be defined based on TRS or A-TRS.
Proposal 3: If A-TRS is configured, FR1 inter-band SSB-less SCell activation can be performed based on A-TRS.
Proposal 4: For FR1 inter-band SSB-less SCell activation, the RRM requirements shall be defined based on TRS/A-TRS, the activation delay is TFirstTRS + TTRS + 5ms or TFirstATRS + Tgap + TATRS + 5ms.
Proposal 5: UE capability for FR1 inter-band SSB-less SCell activation can be defined per band combination.
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