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In this document, 
· < Agreement > represents the decisions made by in this meeting
·  Note: “FFS” does not mean RAN4 will make a down-selection for the item. More other options can be proposed.
Topic #1:	work plan
Placeholder
Topic #2:	SSB-less SCell operation
Sub-topic 2-1: General 
< Agreement >Issue 2-1-1: Which scenario to be considered for SSB-Less SCell operation for FR1 inter-band collocated CA
Online session (Friday April 21, 2023)
· Agreements
· The following scenarios are considered for inter-band SSB-less SCell requirements definition
· Scenario 1: No SSB but with TRS transmission configured on the SSB-less SCell
· FFS whether to consider requirements based on TRS transmission during and/or after SCell activation
· Scenario 2: No SSB and no TRS transmission configured on the SSB-less SCell
· Scenario 2a: No DL transmission but with UL reception at the NW side on the SSB-less SCell.
· FFS if requirements will be defined for all or a subset of scenarios subject to feasibility analysis
< Agreement >Issue 2-1-2: From RRM perspective from UE side, under which conditions SSB-less SCell operation can work in scenario-1?
Online session (Monday April 24, 2023)
Agreements
· Conditions for SSB-less inter-band CA SCell operation for scenario-1
· Received time difference (RTD) between the SSB-less SCell and the FR1 inter-band active serving cell
· Option 1-1: 260ns
· Option 1-2: 3us
· Option 1-3: smaller than 3us
· Other values are not precluded
· The difference of the reception power with the FR1 inter-band active serving cell
· Option 2-1: 6dB
· Option 2-2: 6dB+offset
· Other values are not precluded
· FFS: TCI state (using TCI state information of inter-band co-located SSB less SCell from active serving cell)
· FFS: frequency domain separation between the SSB-less SCC and the FR1 inter-band active serving CC; or Certain band combinations.
· FFS if requirements will be defined subject to feasibility analysis
· Note: different conditions and values may be applicable scenario-1, scenario-2 and scenario-2a
    
< Agreement >Issue 2-1-3: From RRM perspective from UE side, under which conditions SSB-less SCell operation can work in scenario-2?
Agreements
· Conditions for SSB-less inter-band CA SCell operation for scenario-2
· Received time difference (RTD) between the SSB-less SCell and the FR1 inter-band active serving cell
· Option 1-1: 260ns
· Option 1-2: 3us
· Option 1-3: smaller than 3us
· Other values are not precluded
· The difference of the reception power with the FR1 inter-band active serving cell
· Option 2-1: 6dB
· Option 2-2: 6dB+offset
· Other values are not precluded
· FFS: TCI state (using TCI state information of inter-band co-located SSB less SCell from active serving cell)
· FFS: frequency domain separation between the SSB-less SCC and the FR1 inter-band active serving CC; or Certain band combinations.
· FFS if requirements will be defined subject to feasibility analysis
· Note: different conditions and values may be applicable scenario-1, scenario-2 and scenario-2a
< Agreement >Issue 2-1-4: From RRM perspective from UE side, under which conditions SSB-less SCell operation can work in scenario-2a?
Agreements
· Conditions for SSB-less inter-band CA SCell operation for scenario-2a
· Received time difference (RTD) between the SSB-less SCell and the FR1 inter-band active serving cell
· Option 1-1: 260ns
· Option 1-2: 3us
· Option 1-3: smaller than 3us
· Other values are not precluded
· The difference of the reception power with the FR1 inter-band active serving cell
· Option 2-1: 6dB
· Option 2-2: 6dB+offset
· Other values are not precluded
· FFS: TCI state (using TCI state information of inter-band co-located SSB less SCell from active serving cell)
· FFS: frequency domain separation between the SSB-less SCC and the FR1 inter-band active serving CC; or Certain band combinations.
· FFS if requirements will be defined subject to feasibility analysis
· Note: different conditions and values may be applicable scenario-1, scenario-2 and scenario-2a

Sub-topic 2-2: Feasibility of SSB-less operation
Issue 2-2-1: Whether/how to carry out performance evaluation
· Candidate Options: 
· Option 1 (Nokia):  RAN4 shall investigate the behavior of BLER against SNR and/or throughput against SNR as the metrics to evaluate the performance of physical downlink channels. Furthermore, RAN4 may consider how the RTD would impact the BLER or throughput performances of those channels.
· RAN4 to start the feasibility study by evaluating the performance of PDSCH, using metric proposed in Proposal 1.
· RAN4 to investigate feasible frequency separation between the PCell and SCell, and under which conditions reuse of the time/frequency synchronization could be achieved.
· RAN4 to investigate the impact of channels models, starting with TDL models, on the SSB-less SCell operation for inter-band carrier aggregation.
· RAN4 to discuss about how to model time and frequency errors that SCell may experience in SSB-less SCell operation.
· The outcome of the feasibility study could be identifying the frequency separation between the PCell and SCell (i.e., feasible band combinations) and any other conditions such that the demodulation performances of physical downlink channels transmitted by the SSB-less SCell are within a tolerable performance degradation.
· RAN4 to agree on the radio parameter settings for PCell and SCell to be used in the performance evaluation for SSB-less SCell operation. RAN4 may suggest using the parameters used in TR 38.864 as much as possible for these evaluations.

Sub-topic 2-3: RRM requirements for SSB-less SCell activation
< Agreement >Issue 2-3-1: Requirements for SSB-less SCell activation
SSB-less based SCell activation delay is to be specified for inter-band CA for FR1 and co-located cells based on feasibility study.

Issue 2-3-2: Requirements for FR1 SSB-less SCell activation, if feasibility is confirmed
· Candidate Options:
· Option 1(Huawei, CTC, ZTE): For FR1 co-located SSB-less inter-band CA, when the frequency and time synchronization information of active serving cell on FR1 inter-band is able to be applied for to-be-activated SCell, and the power difference is not larger than [TBD]dB, the SCell activation delay can be further reduced to 3ms (e.g., Tactivation_time=3ms).
· Option 2 (Vivo): 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 known
· 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
Sub-topic 2-4: L1/L3 measurement operation on the SSB-less SCell
Issue 2-4-1: Scenario for L1 measurement operation on the SSB-less SCell apart from SCell activation procedure
· Candidate Options: 
· Option 1: No SSB but with CSI-RS resource for L1 measurement on the inter-band SSB-less SCell
· Option 2: No SSB and No CSI-RS resource for L1 measurement on the inter-band SSB-less SCell
Issue 2-4-2: Scenario for L3 measurement operation on the SSB-less SCell apart from SCell activation procedure
· Candidate Options: 
· Option 1: No SSB but with CSI-RS resource for L3 measurement on the inter-band SSB-less SCell
· Option 2: No SSB and No CSI-RS resource for L3 measurement on the inter-band SSB-less SCell
Issue 2-4-3: L1/L3 measurement operation on the SSB-less SCell
· Candidate Options: 
· Option 1: given that the SSB-less SCell can fully leverage the information from an already activated serving cell, the corresponding L1/L3 measurements can be skipped.
· Option 2: For UE deriving SSB-less SCell L1/L3 measurements results by performing L1/L3 measurements on PCell or another SCell, whether and how to assist UE to determine the coverage of SSB-less SCell should be further investigated. 
· Option 3: The UE is not required to perform SSB-based L1/L3 measurements on the SSB-less SCells. The CSI-RS based L1/L3 measurement requirements need to be specified for SSB-less SCell operation.

Sub-topic 2-5: Others
Issue 2-5-1: Whether the SSB-less SCell shall be in the same TAG as the reference serving cell.
· Candidate Options:
· Option 1 (Vivo, Huawei, Apple, MTK, QC, CMCC): No RRM requirements are specified if the SSB-less SCell is not configured in the same TAG as the reference serving cell.
· Option 2: FFS

Issue 2-5-2: How to acquire T/F information for SSB-less SCell
· Candidate Options:
· Option 1(Apple): 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.
· Option 2(Apple, QC): 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.

Issue 2-5-3: How to acquire AGC information for SSB-less SCell
· Candidate Options:
· Option 1(Apple, ZTE, QC): 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.
· Option 2(Apple, ZTE): 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.

Issue 2-5-4: Whether to differentiate scenarios of strong correlated gNB beam and week correlated gNB beam
· Candidate Options:
· Option 1 (Qualcomm): RAN4 shall study and define the scope of SSBless inter-band CA scenario. The scenario can be categorized as followings:
· Scenario 1) Strong correlated gNB beam is applied for SSBless Scell where small frequency distance between reference cell and the SSBless Scell is considered. 
· Scenario 2) Weak correlated gNB beam is applied for SSBless SCell where general inter-band CA is considered. 
Issue 2-5-5: QCL relations among RS
· Candidate Options:
· Option 1 (Intel): 
· TRS which is QCLed with the SSB on an active serving cell is transmitted on the inter-band SSB-less target SCell to guarantee fair performance of the UE activation.
· when TRS is not configured on the target SCell, the configured aperiodic CSI-RS for inter-band SSB-less SCell activation is QCLed type A to the TRS of the SSB serving cell and it is QCLed type C to the SSB from the SSB serving cell.
Issue 2-5-6: FR1 co-located SSB-less SCell operation capability
· Candidate Options:
· Option 1 (Apple, Vivo, QC): a new capability like existing scellWithoutSSB shall be introduced to cover the R18 FR1 inter-band CA case.
· Option 2 (ZTE): Reuse the ScellwithoutSSB for inter-band CA in co-located scenario

Issue 2-5-7: The case without DL transmission and with UL reception for DL shutting down
· Candidate Options:
· Option 1 (ZTE): AGC aims to serve the DL reception, in order to achieve the further improved network power saving gain, propose to consider the case without DL transmission and with UL reception by shutting down the downlink transmitters.
· For the case of no PDSCH reception in the to-be-activated SCell, no need to perform TCI state indication and fine time/frequency tracking.

Issue 2-5-8: Whether to consider PCell first as the reference cell.
· Candidate Options:
· Option 1 (Qualcomm, Apple, Nokia): RAN4 shall consider PCell first as the reference cell transmitting SSB. FFS: another Scell can be used as the reference cell.

Issue 2-5-9: whether to specify requirements for intra-band non-contiguous CA
· Candidate Options:
· Option 1(Intel): RAN4 specifies requirements also for intra-band non-contiguous CA. Activation requirements specified for inter-band SSB-less SCell also apply to intra-band non-contiguous SSB-less SCell activation.

Topic #3:	RRM impact due to other objectives
< Agreement >Issue 3-1: RRM impacts due to Cell DTX/DRX (obj#2) 
· RRM impacts due to cell DTX can wait for more inputs from RAN1/2.
< Agreement >Issue 3-1: RRM impacts due to Cell DTX/DRX (obj#2) 
· RRM impacts due to cell DTX can wait for more inputs from RAN1/2.

< Agreement >Issue 3-2: RRM impacts due to Spatial and power domain techniques (obj#3)
· Discuss the RRM requirement for spatial and power adaptation in NES after RAN1 has more concrete conclusions.
< Agreement >Issue 3-3: RRM impacts due to Cell selection/reselection (obj#4)
	4 Specify mechanism(s) to prevent legacy UEs camping on cells adopting the Rel-18 NES techniques, if necessary [RAN2] 



· wait further RAN2 progress

< Agreement >Issue 3-4: RRM impacts due to CHO (Obj#5)
	5 Specify CHO procedure enhancement(s) in case source/target cell is in NES mode [RAN2]


· RRM impact due to CHO enhancement in NES mode can wait for more inputs from RAN2.

