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Topic #1:	SSB-less SCell operation
Sub-topic 1-1: Scenarios
Issue 1-1-1: Scenarios 
Proposals:
· 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.

Sub-topic 1-2: Feasibility conditions
Issue 1-2-1: RTD conditions for scenario 1
· 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

Issue 1-2-2: Power difference conditions for scenario 1
Proposals:
· 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.
Issue 1-2-3: Conditions for Scenarios 2a 
Proposals:
· 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)

Issue 1-2-4: QCL/TCI indication for Scenario 1
Proposals:
· Proposal 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, Samsung, Intel)
· Proposal 2: Without QCL configuration between the RSs from inter-band carriers (Nokia, CMCC)
· Proposal 2a: TCI state indication may not be needed to complete the SSB less SCell activation. (Ericsson)
Issue 1-2-5: TRS related
Proposal:
· Periodic TRS/A-TRS
· Proposal 1a: Periodic TRS is available for fine time/freq tracking purpose. (QC, Huawei, Apple)
· Proposal 1b: A-TRS can be consider for SSB-less SCell activation (Apple, Huawei, Vivo) 
· Proposal 1c: RAN4 to clarify what type of TRS is intended for SSB-less SCell operation in Scenario 1. (Nokia)
· Whether TRS is needed for SSB-less SCell activation:
· Proposal 1: TRS monitoring is not needed for SSB-less SCell activation (i.e. 3ms SCell activation delay is achieved). (Nokia)
· Proposal 1a: RAN4 to study whether transmitting no TRS would work or not (Ericsson)
· Proposal 2: TRS monitoring is needed for SSB-less SCell activation (wherein >3ms SCell activation delay is expected). (Nokia)

Sub-topic 1-3: RRM requirements for SSB-less SCell activation
Issue 1-3-1: SCell activation requirements
Proposals:
· Proposal 1: SSB less SCell activation delay can be 3 ms: (SS, Nokia, Huawei, CMCC, CATT, ZTE for scenario 1 and 2a, Intel, CTC)
· Proposal 1a: TRS monitoring is not needed for SSB-less SCell activation (i.e. 3ms SCell activation delay is achieved). (Nokia)
· Proposal 1b: For FR1 co-located SSB-less inter-band CA, when the conditions defined above are met, the SCell activation delay can be further reduced to 3ms (e.g., Tactivation_time=3ms). (CATT, Intel, SS, CTC)
· Proposal 1c: Under side condition of 260ns RTD (set 3) and 6dB power difference, Tactivation_time is 3 ms. (Huawei)
· Proposal 1d: (CMCC):
· RTD: ≤ 260ns
· RPD: Within 6dB
· TCI/QCL indication: QCL-Type-C could be assumed between TRS of SSB-less SCell and SSB of inter-band active serving cell
· Frequency domain separation between CCs:  Small(negligible) frequency domain separation
· SCell activation delay requirement: Tactivation_time=3ms

· Proposal 2: SSB less SCell activation delay can be longer than 3 ms: (Nokia, CMCC, Huawei, Vivo, Apple)
· Proposal 2a: TRS monitoring is needed for SSB-less SCell activation (wherein >3ms SCell activation delay is expected). (Nokia)
· Proposal 2b: (CMCC)
· Case 2:
· RTD: ≤ 260ns < RTD < min(CP, 3us) 
· RPD: Within 6dB
· TCI/QCL indication: No QCL-ed relationship could be assumed between TRS of SSB-less SCell and SSB of inter-band active serving cell
· Frequency domain separation between CCs:  large(general) frequency domain separation
· SCell activation delay requirement: Tactivation_time larger than 3ms, at least cover fine time/frequency sync delay, the impact due to lack of QCL-ed relationship need further study
· Case 3:
· RTD: ≤ 260ns < RTD < min(CP, 3us) 
· RPD: Larger than 6dB
· TCI/QCL indication: No QCL-ed relationship could be assumed between TRS of SSB-less SCell and SSB of inter-band active serving cell
· Frequency domain separation between CCs:  General frequency domain separation
· SCell activation delay requirement: Tactivation_time larger than 3ms, to at least cover AGC adjust delay and fine time/frequency sync delay, the impact due to lack of QCL-ed relationship need further study

· Proposal 2c: Under side condition of less than CP RTD (set 2) and 6dB power difference, Tactivation_time is Tfirst_TRS +3 ms or Tfirst_ATRS+3 ms (Huawei)
· Proposal 2d: (Vivo)
The SSB-less SCell activation requirements are only applicable if the Ês/Iot ≥ -2dB and the SSB of the timing reference serving cell meeting detectable condition in 9.2 of TS 38.133
-	If an SSB-less SCell is configured with CSI-RS based L3 measurement, and UE has reported one MR within a predefined period, the SSB-less SCell is unknown
	The activation delay of a known SSB-less SCell is TfirstTRS + 5ms or TfirstA-TRS + 5ms.
-	Otherwise, the SSB-less SCell is unknown
The activation delay of an unknow SSB-less SCell is TfirstTRS + TTRS + 5ms or TFirstATRS + Tgap + TATRS + 5ms
· Proposal 2e: (Apple):
· use fast SCell Activation Delay Requirement for FR1(section 8.3.16 of TS38.133) as the baseline to specify the requirement for FR1 SSB-less SCell activation, e.g., A-TRS is used for fine timing tracking and fine AGC settling.


Sub-topic 1-4: L1 measurement for SSB-less Scell
Issue 1-4-1: Whether to have L1 measurement on SSB-less SCell
Proposals
· Proposal 1: L1 measurement on less SCell is not needed. (MTK, CMCC, CATT, Huawei, CTC, ZTE)
· Proposal 1a: For SSB-less SCell activation, when the conditions about RTD, power imbalance and TRS are met, the L1/L3 measurement can be skipped (CATT)
· Proposal 1b: No L1/L3 measurement on the inter-band SSB-less SCell (MTK)
· Proposal 1c: When RTD, power difference conditions are ensured and CSI-RS based L1 measurement is not configured, L1 measurement on SSB-less SCell is not needed. (CMCC)
· Proposal 1d: No new measurement requirement is specified for L1 or L3 measurements for SSB-less SCell operations. (Intel)
· Proposal 1e: When CSI-RS based L1 measurement isn’t configured and the conditions of RTD/power difference/QCL indication defined above are fulfilled, L1 measurement on SSB-less SCell can be skipped. (CTC)
· Proposal 1f: Sharing the L1/L3 measurement results between the SSB-less SCell and reference cell (ZTE)
· Proposal 2: CSI-RS based L1 measurement is needed on SSB-less SCell (Apple, CMCC, SS, Huawei, CTC)
· Proposal 2a: RAN4 to assume no SSB but with CSI-RS resource for L1 measurement on the FR1 inter-band SSB-less SCell (Apple)
· [bookmark: _Hlk135225708]Proposal 2b: If the conditions are not met but CSI-RS based measurement is supported and configured, L1 measurement needs to be specified for SSB-less SCell operation. (CATT)
· Proposal 2c: When CSI-RS resources for L1 measurement are configured, the legacy requirements for CSI-RS based L1 measurement can be reused for SSB-less SCell operation. (Huawei, CMCC, SS, CTC)
· Proposal 3a: RAN4 needs to discuss the impact on the CSI-RS based L1/L3 measurement requirements due to SSB-less SCell operation.  (Nokia)
· Proposal 3b: RAN4 can study whether and how to perform RLM/BFD/CBD on the SSBless SCell based on reference Cell measurement. (QC)


Sub-topic 1-5: L3 measurement for SSB-less Scell
Issue 1-5-1: L3 RRM requirements 
Proposals
· Proposal 1: L3 measurement is no needed on SSB-less SCell (Appe, CATT, MTK, CMCC, Intel, SS, Huawei, ZTE, CTC)
· Proposal 1a: 	 For SSB-less SCell activation, when the conditions about RTD, power imbalance and TRS are met, the L3 measurement can be skipped (CATT).
· Proposal 1b: The UE is not required to perform SSB-based L1/L3 measurements on the SSB-less SCells (Nokia).
· Proposal 2: If the conditions are not met but CSI-RS based measurement is supported and configured, L3 measurement needs to be specified for SSB-less SCell operation. (CATT)
· Proposal 2a: CSI-RS based L3 measurement should be supported for the SSB-less SCell. The known/unknown condition of the SCell can be defined based on the L3 MR of the CSI-RS based L3 measurement. (Vivo)
· Proposal 3: (Nokia)
· RAN4 needs to discuss the impact on the CSI-RS based L1/L3 measurement requirements due to SSB-less SCell operation.  
Sub-topic 1-6: Others
Issue 1-6-1: Reference Cell 
Proposals
· 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)


Issue 1-6-2: Reference Cell indication 
Proposals
· Proposal 1: (Apple)
· regarding T/F information acquisition for the SSB-less SCell operation for inter-band CA for FR1 and co-located cells, RAN4 to consider one of following alternatives:
· Alt 1: expand the definition of QCLed-typeC to indicate the RTD between the SSB-less SCell and the inter-band active serving cell is within a small range, e.g., ±260ns. RAN4 needs to check with RAN1 for this solution.
· Alt 2: 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. RAN4 needs to check with RAN2 for this solution.
· regarding AGC settling for the SSB-less SCell operation for inter-band CA for FR1 and co-located cells, RAN4 to consider one of following alternatives:
· Alt 1: if T/F information is reused from an inter-band FR1 serving cell, the AGC info of same inter-band FR1 serving cell can also be used for the target SSB-less SCell.
· Alt 2: 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 AGC source for the SSB-less SCell.
· Proposal 2: (Ericsson)
· RAN4 to agree to introduce NW flag to further indicate in which bands SSB less operation will be configured.

Issue 1-6-3: UE capability
Proposals
· Proposal 1: UE capability for SSBless SCell should be defined per band combo where the band combo indicate the bands of reference cell and the SSBless SCell: (QC, Huawei, Ericsson)
· Proposal 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. 

· Proposal 2: If FR1 inter-band SSB-less SCell operation is introduced in R18 NES, the existing capability scellWithoutSSB can be expanded to cover the R18 FR1 inter-band CA case (Apple)
· Proposal 2a: New capabilities should be specified for intra-band non-contiguous CA and inter-band CA similar as scellWithoutSSB, or current definition of scellWithoutSSB should be extended to support SSB-less SCell for intra-band non-contiguous CA and inter-band CA scenarios. (SS)

Issue 1-6-4: Intra-band CA
Proposals
· Proposal 1: Activation requirements specified for inter-band SSB-less SCell also apply to intra-band non-contiguous SSB-less SCell activation (Intel, CMCC, SS)
Issue 1-6-5: Frequency separation
Proposals
· Proposal 1: RRM requirement discussion of SSB-less SCell operation for FR1 inter-band collocated CA can assume adjacent inter-band scenario as starting point (Apple)
· Proposal 1a: RAN4 should study the feasible range of frequency separation between inter-band carriers to enable the SSB-less SCell operation. (CTC)
· Proposal 2: As UE reports the SSB-less operation by per band combination, the frequency domain separation is not supposed to be as a side condition of requirements. (Huawei)
· Proposal 3: Frequency domain separation or specific band combinations can be defined in RF session (CATT, CTC, ZTE, MTK, LGE)
· Proposal 4: For scenario 1, instead of specifying frequency domain separation condition between 2 bands, RAN4 discuss the UE capability implying the same Antenna Set and/or RF chain Set is used in the inter-band CA combination. (Vivo)
· Proposal 5: RAN4 should study the feasible range of frequency separation between inter-band carriers to enable the SSB-less SCell operation. (Nokia)
· Proposal 6: the definition of different RTD sets could depend partly on the frequency separation range between the bands of SSB-less SCell and the reference cell.


Issue 1-6-6: TAE requirements
Proposals
· Proposal 1: The 3us TAE requirement shall be kept for the SSB-less discussion in inter-band co-located scenario.


Issue 1-6-7: TAG
Proposals
· Proposal 1: No RRM requirements are specified if the SSB-less SCell is not configured in the same TAG as the reference serving cell (Vivo, CMCC)

Issue 1-6-8: PDCCH/PDSCH demodulation
Proposals
· Proposal 1: Do not discuss the PDSCH/PDCCH demodulation performance evaluation on RRM session (SS, ZTE)

Topic #2:	RRM impact due to other objectives
Sub-topic 2-1 Cell DTX/DRX(Obj#2)
Issue 2-1-1: RRM impacts of Cell DTX/DRX – general
Proposals
· Proposal 1: If RAN1 concludes that the RS for RRM measurement (e.g RRM/RLM/BFD/BM) is not impacted by cell DTX, there is no RRM impacts for objective#2 (Huawei)
· Proposal 2: to indicate RAN1 that: (Apple)
· Based on network configuration, Rel-18 UE supporting cell DTX does not expect to receive and/or process the following signals/channels from the gNB, during non-active periods of cell DTX:
· PRS
· CSI-RS configured by measObjectNR (for RRM)
· CSI-RS associated with RLM, BFD, CBD
· Periodic/Semi-persistent CSI-RS for beam measurement
· FFS: PDCCH in USS to be decided by RAN1/2
· FFS: PDCCH in Type-3 CSS to be decided by RAN1/2
To not impact legacy UEs that do not support NES feature, TRS is still maintained during non-active duration of cell DTX.
· Proposal 3:  For cell DTX/DRX, the impact to RRM requirements is not necessary. By gNB implementation, adjustment of CSI-RS measurement period by RRC is always possible, and therefore no impact to spec is needed. UE assumes CSI-RS occasions are still available if the CSI-RS periodicity/offset configuration indicates the availability of CSI-RS during cell DTX in-active period (Vivo)

Issue 2-1-2: RRM impacts of Cell DTX/DRX – SSB based measurement 
Agreement:
RAN4 to reuse the legacy requirement for SSB-based measurement in Cell DTX/DRX 
Issue 2-1-3: RRM impacts of Cell DTX/DRX – CSI-RS based measurement 
Proposals:
· Proposal 1: There is no impact to CSI-RS based measurement for legacy UE. (Ericsson)
· Proposal 2: RAN4 to discuss if the UE is expected to perform CSI-RS based measurements during non-active periods of cell DTX, including the CSI-RS based L3/L1/RLM/BFD measurements. (Nokia)
· Proposal 3: RAN4 to wait RAN1 and RAN2’s progress on Cell DTX/DRX for NES UE’s CSI-RS measurement
Issue 2-1-4: RRM impacts of Cell DTX/DRX – Others 
Proposals:
· Proposal 1: RAN4 to study whether the measurement procedures will be impacted due to Cell DTX/DRX activation/deactivation. (Ericsson)
· Proposal 2: RAN4 is to discuss the interruption requirements due to changes in Cell DTX/DRX configurations. (Intel)
· Proposal 3: RAN4 to discuss how to minimize the impact to SCell activation delay due to cell DTX/DRX. In the best case, the SCell activation delay should not be interrupted or extended by the non-active periods of cell DTX/DRX. (Nokia)
Sub-topic 2-2 Spatial and power domain techniques (Obj#3)
Issue 2-2: RRM impacts of Spatial and power domain techniques
Proposals
· Proposal 1: If spatial and power domain adaptation is not considered for BM enhancement in RAN1, no RAN4 RRM impact is expected for objective#3. 

Sub-topic 2-3 Cell selection/reselection (Obj#4)
[bookmark: _GoBack]Issue 2-3: RRM impacts of Cell selection/reselection (obj#4)
Agreements:
Obj#4 (mechanism to prevent legacy UEs camping on cells adopting the Rel-18 NES techniques) has no RRM impact for objective#4.
2.1.4	Sub-topic 2-4 CHO (Obj#5)
Issue 2-4: RRM impacts of CHO (obj#5)

Agreements:
RAN4 shall wait for more progress of RAN2 on CHO to investigate whether there is RRM impacts.

Work split
	Impact requirements
	Companies

	SCell activation/deactivation requirements for inter-band SSB-less
	Huawei

	Requirements updating for Cell DTX/DRX
	Qualcomm

	CHO requirements for NES
	Vivo [if confirmed to be needed]

	Note: Whether there is other RRM impact is subject to further RAN4 discussion.






