[bookmark: _Hlk41145946]3GPP TSG-RAN WG4 Meeting # 109		R4-2318910
[bookmark: _Hlk130672791]Chicago, US, November 13 - 17, 2023


Agenda Item:	8.34.3.2
[bookmark: _Hlk41145958]Source: 	CMCC 
[bookmark: _Hlk41145953][bookmark: OLE_LINK8][bookmark: OLE_LINK7]Title: 			 Discussion on SSB-less SCell operation for network energy saving
Document for:	Discussion
1. Introduction
In last meeting, RAN4’s discussion focus on the RPD conditions, L1/L3 measurements and reference cell indication for scenario 1. The WF has been approved [1]. In this contribution, we keep discussing other side conditions and other related issues.
2. [bookmark: _Hlk70326378][bookmark: OLE_LINK1][bookmark: OLE_LINK2]Discussion
2.1.  Feasibility conditions and RRM requirements for SSB-less SCell activation for Scenario 1
Issue 1-2-3: Power difference conditions for scenario 1
Agreement:
· One set of condition (Set 2) and one requirement
· Set 2: The maximum received Power difference can be up to [X] dB, and X is larger than 6.
· TRS/A-TRS is needed for Scell activation
According to the power imbalance requirement for intra-band non-co-located non-contiguous CA scenario, the power imbalance requirement between two bands is 25dB, as specified in 7.10A.2 TS38.101-1. Although the NES scenario is not exactly same as above, we think 25dB can be the starting point.
Proposal 1: The maximum received Power difference can be up to 25 dB.

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.
Since the RTD can be larger than 260ns, and RPD can be larger than 6dB, TRS monitoring is needed for time/frequency sync and AGC adjustment. Both periodic TRS and A-TRS can support SCell activation purpose.
Proposal 2: Define FR1 inter-band SSB less activation requirements based on TRS and A-TRS separately.

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.
For RTD<CP and RPD>6dB case, the Tactivation_time shall be larger than 3ms, to at least cover AGC adjust delay and fine time/frequency sync delay. When AGC adjustment and fine time/frequency sync is based on TRS, the  Tactivation_time can be Tfirst_TRS + TTRS +3 ms, when AGC adjustment and fine time/frequency sync is based on A-TRS, the Tactivation_time can be  Tfirst_ATRS+Tgap + TATRS +3 ms.
Proposal 3: 
· When AGC adjustment and fine time/frequency sync is based on TRS, the  Tactivation_time can be Tfirst_TRS + TTRS +3 ms
· When AGC adjustment and fine time/frequency sync is based on A-TRS, the Tactivation_time can be  Tfirst_ATRS+Tgap + TATRS +3 ms.

2.2. Others
Issue 1-6-2: Reference Cell indication 
Agreement:
· Introduce indication from NW to UE to indicate which cell (e.g., PCI, SSB frequency, etc.) is the reference cell. 
· RAN4 will define “by default cell” as reference cell if the indication is not provided.
· Reference cell means the timing and AGC source of SSB-less Cell.
· FFS whether to consider the reference cell and QCL source cell are different.
· Whether QCL is needed will be discussed in other issue.
· The details of the signalling is up to RAN2.
· If the reference cell is an SCell, it should be activated.
· RAN4 FFS the conditions for reference cell. (e.g. activated SCell)
Regarding the default reference cell, some proposals is set the QCL-C source cell as the reference cell. We are fine with such assumption to reduce the UE implementation effort. 
Proposal 4: If network indicate the reference cell and configure the QCL info for TRS, then the network indicated reference cell and QCL source cell shall be same.
Proposal 5: If network doesn’t indicate the reference cell, but configure the QCL info for TRS, then the QCL source cell shall be the default reference cell.

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)
For inter-band SSB-Less SCell activation, whether the SSB-Less SCell activation can be supported depends on UE capability of performing time/frequency sync and AGC adjustments. Such UE capability may be various in different BC configuration. Therefore, we support to define the UE capability per band combination.
Proposal 6: The UE capability for inter-band SSB less SCell activation can be defined per band combination.

Issue 1-6-5: Intra-band CA
· Proposals
· Option 1: The activation requirements together with corresponding side conditions specified for inter-band SSB-less SCell could also be applied to intra-band non-contiguous SSB-less SCell activation. (CMCC, Intel)
In our understanding, the activation requirements together with corresponding side conditions specified for inter-band SSB-less SCell could also be applied to intra-band non-contiguous SSB-less SCell activation.
Proposal 7: The activation requirements together with corresponding side conditions specified for inter-band SSB-less SCell could also be applied to intra-band non-contiguous SSB-less SCell activation.

3. Conclusion
Based on the discussion above, the following observations and proposals are concluded. 
Proposal 1: The maximum received Power difference can be up to 25 dB.
Proposal 2: Define FR1 inter-band SSB less activation requirements based on TRS and A-TRS separately.
Proposal 3: 
· When AGC adjustment and fine time/frequency sync is based on TRS, the  Tactivation_time can be Tfirst_TRS + TTRS +3 ms
· When AGC adjustment and fine time/frequency sync is based on A-TRS, the Tactivation_time can be  Tfirst_ATRS+Tgap + TATRS +3 ms.
Proposal 4: If network indicate the reference cell and configure the QCL info for TRS, then the network indicated reference cell and QCL source cell shall be same.
Proposal 5: If network doesn’t indicate the reference cell, but configure the QCL info for TRS, then the QCL source cell shall be the default reference cell.
Proposal 6: The UE capability for inter-band SSB less SCell activation can be defined per band combination.
Proposal 7: The activation requirements together with corresponding side conditions specified for inter-band SSB-less SCell could also be applied to intra-band non-contiguous SSB-less SCell activation.
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