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[bookmark: _GoBack]Topic #1: Core: SSB-less SCell operation
Sub-topic 1-1 Requirements maintenance
Issue 1-1-1: Power difference conditions 
· Proposals
· Option 1: keep “EPRE after pre-compensation for AGC” in the spec text. (Apple, Ericsson, Huawei, Nokia, Vivo, ZTE)
· Option 1a: RAN4 to agree that EPRE side condition for reference cell and SSB less SCell as [12] dB. (Ericsson, Nokia)
· Option 1b: RAN4 to agree that the EPRE should be defined as the power per RE at the antenna connector as averaged over the respective SSB and TRS bandwidth and then normalized to the SCS. (Ericsson)
· Option 1c: The EPRE difference at UE side is smaller than or equal to [9] dB, where, EPRE difference is the power difference between TRS/A-TRS symbol on the SSB-less SCell and SSB symbol on the reference serving cell, which excludes the uncertainty of power difference that caused by non-ideal UE compensation for AGC considering BW difference and carrier frequency difference between SSB-less SCell and the reference serving cell. (Vivo)
· Option 1d: The side condition of power difference can be captured as “post-power difference”, which is interpreted as the power difference between TRS/A-TRS symbol on the SSB-less SCell and SSB symbol on the reference serving cell after the compensation for AGC. (ZTE)
· Option 2: No need to further clarify EPRE comparison whether it is performed after AGC. No need to capture in spec. (QC)

Issue 1-1-2: QCL/TCI indication and reference Cell determination
Discuss in CR directly
Issue 1-1-3: “5ms” in activation delay 
Discuss in CR directly
Sub-topic 1-2 UE capability
Online session (Monday Feb 26, 2024)
Issue 1-2-1: UE capability indication for inter-band SSB-less
Agreement:
· Not consider dynamic UE capabilitiy.
· Further discuss the following options:
· Option 1: Per band pair per BC: UxE indicates support or not for each band pair within the BC. (HW, vivo, Intel, CMCC)
· Example: for A+B+C, UE report the capabilities for A+B, A+C, B+C separately.
· Option 2: Per BC: UE report one capability for one BC. (Nokia, E///, ZTE, QC, HW, Apple, Intel, OPPO, CMCC, CATT)
· Example: for A+B+C, UE report one capability, indicate the support of SSB-less operation for A+B, B+A, A+C, C+A, B+C, C+B. [UE can support separate capability for BC A+B.]
· Option 2a: UE report one capability for one BC + one separate capability on different uplex modes.
· Option 3: Per FS (per band per BC): For each band within the BC. UE indicates whether this band can be the reference band (or SSB-less band) when any other bands in the BC as the SSB-less band (or reference band). (vivo, Apple, ZTE, QC, OPPO)
Agreement (Wed Coffee break AH)
· Understanding 1: The UE capability is to indicate whether SSB-less operation can be supported for certain band pair. Specifically, if UE can support SSB-less operation between Band A and Band B, UE can support both (Ref: A + SSB-less: B) and (Ref: B + SSB-less: A)
· Understanding 2: If UE can support SSB-less operation between Band A and Band B, and UE can support CA combination containing A and B (e.g. A+B+C, A+B+D), then it is natural that UE can support SSB-less operation between A and B under such CA combinations.
· Example: UE support SSB-less operation between A and B, and UE support CA band combination A+B+C+D, then UE can support SSB-less operation between A and B under CA combination A+B+C+D, where C and D without SSB-less operation. 
Agreement:
							Per FS indication.
· For each band within the BC, UE indicates if it supports the SSB-less operation when this band is the reference band and other band(s) in the BC as the SSB-less band.
· Note: If UE indicate “support” for this band, it means all other bands within the BC can be configured as SSB-less bands. Otherwise, UE shall not indicate “support” for this band.
· Whether and how to define requirements for multiple SSB-less SCell activation will be FFS in RAN4 requirements discussion.
Agreements:

If UE indicates support of SSB-less operation between Band A and Band B, it is RAN4 understanding that there is no direction between A and B, which means that UE shall indicate either band as the reference band and the other band as the SSB-less band. How UE to indicate it is up to RAN2 to design. 

If UE indicates support of SSB-less operation between Band A and Band B, and UE can support CA combination containing A and B, then it is natural that UE can support SSB-less operation between A and B under such CA combination.
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Issue 1-2-2: UE capability indication for A-TRS based inter-band SSB-less SCell activation
Agreement:
Reuse AperiodicCSI-RS-FastScellActivation-r17
Sub-topic 1-3 Others

Issue 1-3-1: Intra-band NCCA
Agreement:
Regarding FR1 intra-band NCCA with SSB-less operation, further study whether we can reuse or not the SSB-less activation delay requirement specified for FR1 inter-band CA.
The study does not impact the completion timeline of the WI. 

Issue 1-3-2: Neighbor cells on carrier of SSB-less SCell.
· Proposals
· Option 1: If the neighbour cell’s SSB is contained in the active BWP of SSB-less Cell, it is treated as intra-frequency. (CMCC, ZTE)
· Option 2: If the neighbour cell’s SSB is contained in the active BWP of SSB-less Cell, it is treated as inter-frequency without gap. (Apple, Vivo)
· Option 3: No need to further discuss on neighbor cells on carrier of SSB-less SCell in R18 inter-band SSB less. (Huawei)
Issue 1-3-3: Multiple SSB-less cells activation
· Proposals
· Option 1: RAN4 to discuss the multiple SSB-less SCell activation requirement in R18 maintenance stage. (Apple)









Topic #2: Core: RRM impacts of other objectives 
Sub-topic 2-1 Requirements maintenance

Issue 2-1: NES CHO maintenance – DCI 2-9 with NES indication before RRC
Agreement: 
No requirements when DCI 2_9 (with NES-specific CHO execution condition indication) is received before nesEvent is configured via RRC

Issue 2-2: NES CHO maintenance – Starting point of delay requirements
· Proposals
· Option 1: Starting point of legacy CHO delay requirement can be used for NES-based CHO delay requirement. (Apple, Vivo)
· Option 1a: (Apple)
If UE receives DCI 2-9 of NES indication during the CHO procedure, TEvent_DU shall be defined as TEvent_DU_NES, i.e., delay uncertainty which is the time from when the UE successfully decodes a conditional handover command until a NES CHO condition exists at the measurement reference point which will trigger the conditional handover in NES mode.
When UE receives DCI 2-9 of NES indication during the CHO procedure,
· If UE successfully decodes DCI 2-9 command occurs earlier than TEvent_DU_NES + Tidentify, then the measurement time delay equal to Tidentify.
· If UE successfully decodes DCI 2-9 command occurs later than TEvent_DU_NES + Tidentify, then the measurement time delay equals to the time from the end of TEvent_DU_NES until UE successfully decodes DCI 2-9 command.
· Tmeasure starts from the end of TEvent_DU_NES
· Note: Tidentify here is just a generic notation for intra-/inter-freq cell identification delay with/without SSB index reading, and can be detailed in CR.
· Option 2: RAN4 to define the NES-based CHO delay requirement starting from UE receiving NES DCI indication other than receiving the RRC configuration. (Ericsson)
Issue 2-3: NES CHO maintenance – Others
Issue 2-3-1 Cell switch off
· Proposals
· Option 1: Before going into the detailed discussion, RAN4 needs to double confirm if DCI2-9 can also indicate cell turning off. (Apple)
· Option 2: RAN4 to study UE behaviour when serving cell will switch off but the handover channel condition hasn’t met. (Ericsson).
Issue 2-3-2 CHO condition is not any more fulfilled when receiving the DCI 2-9.
· Proposals
· Option 1: (Nokia)
· For the case DCI 2-X command comes after TEvent_DU + Tidentify_intra_with_index, the NES-based CHO shall be executed only if the condition of NES-based CHO is still met when receiving the DCI 2-X command.
· RAN4 to wait for RAN2 conclusion and decides if defining the handover delay requirement if the CHO condition has been met but is not any more fulfilled when receiving the DCI 2-X command.
Issue 2-3-3 Measurement behaviour
· Proposals
· Option 1: (Ericsson)
· When NES CHO condition is met before the DCI indication, UE shall execute the handover immediately after receiving the DCI indication.
· When NES CHO condition is met after the DCI indication, UE shall perform measurement based on SMTC only regardless of the network’s configuration.
Issue 2-4: Cell DRX 
Discuss the CR directly

Topic #3: Perf: Performance part for NES
Sub-topic 3-1 Performance part related to SSB-less
Issue 3-1-1: Test case list for FR1 inter-band SSB-less activation/deactivation 

Agreement: 
Agree on the TC list for inter-band SSB-less are follows:
	No.
	Feature
	Test case
	Subclause
	Responsibility

	1-1
	Inter-band SSB-less SCell activation
	NR-SA: TRS based inter-band SSB-less Scell activation delay
	A.6.5.3.X
	

	1-2
	
	NR-SA: A-TRS based inter-band SSB-less Scell activation delay
	A.6.5.3.X
	

	1-3
	
	EN-DC: TRS based inter-band SSB-less Scell activation delay
	A.4.5.3.X
	

	1-4
	
	EN-DC: A-TRS based inter-band SSB-less Scell activation delay
	A.4.5.3.X
	



UE is only required to pass one TC between 1-1 and 1-3 and one TC between 1-2 and 1-4.
Issue 3-1-2: Detailed configurations for  FR1 inter-band SSB-less activation/deactivation
· Proposals
Non-DRX mode:
· Option 1: Test cases for FR1 inter-band SSB-less activation based on TRS/A-TRS in non-DRX need to be defined. (CTC, Ericsson)

RTD
· Option 1: 4µs for SCell 15kHz SCS and 2µs for SCell 30kHz SCS. (CMCC)
· Option 2: RAN4 to define the following test cases with RTD<=CP corresponding to the SCS of SSB-less Cell. (Ericsson, Huawei)

Power difference
· Option 1: Set EPRE difference between PCell and SSB-less SCell as 9dB. (CMCC)
· Option 1a: The EPRE difference between the reference Cell and SSB-less Cell is configured as 9 dB + ΔPL in the test cases, where ΔPL is the pathloss difference caused by frequency difference between two Cells. (Huawei)
· Option 1b: Configure the target inter-band SSB-less SCell to have a power level that is [< 9 dB] higher than that of the PCell and use an AWGN channel for the setup. (MTK)

Test configuration
· Option 1: For TC of inter-band SSB-less, PCell/PSCell is considered as reference Cell, and the configurations for the SSB-less Cell and reference Cell shall be defined independently in the test cases, in terms as SCS/BW/duplex mode. (Huawei)
· Option 1a: The legacy R15 test scenario configuration can be reused. For PCell and SCell, the combinations of any two configurations among 15kHz/≥10MHz FDD, 15kHz/≥10MHz TDD and 30kHz/≥40MHz TDD are supported. (CMCC)

TRS/A-TRS
· Option 1: Reuse existing TRS/A-TRS configuration. (CMCC, QC)
· Option 1a: Reuse the TRS and A-TRS configuration in legacy Fast SCell activation test case for SSB-less SCell. (CMCC)
· Option 1b: (QC)
· Proposal: Test setup for A-TRS based and P-TRS based SSBless SCell activation is same except A-TRS configuration. Existing P-TRS configuration can be reused (e.g TRS.1.1 TDD/FDD for 15KHz, TRS.1.2 TDD/FDD for 30KHz)
· Proposal: R17 fast SCell activation with two A-TRS burst “A.4.5.3.7 Fast SCell Activation of known SCell in FR1 for 640 ms SCell measurement cycle” can be reused for A-TRS configuration with two bursts.

Others:
· Option 1:  Don’t configure the parameter SCell measurement cycle (measCycleSCell). (CMCC)
· Option 2:  Design two time periods (T1 and T2) to verify the SCell activation procedure for inter-band CA SSB-less SCell. 7s for T1 and 1s for T2 can be the starting point. (CMCC)
· Option 3:  The TCI.State.2 could be used for the RS(s) of the SSB-less SCell. (CMCC)
· Option 4: The TCI.State.0 could be used for the TRS of the SSB-less SCell with an additional note that the reference signal is SSB0 from PCell. (CMCC)
· Option 5:  Don’t configure the parameter SSB configuration and SMTC configuration for SSB-less SCell. (CMCC)
· Option 6: For configuration of the TC for SSB-less SCell operation, it is suggested to test the scenario where both timing reference cell indication and QCL-C configuration are available for the UE. (Vivo)

Agreement:
· Test cases for FR1 inter-band SSB-less activation based on TRS/A-TRS in non-DRX need to be defined
· The legacy R15 test scenario configuration can be reused. For PCell and SCell, the combinations of any two configurations among 15kHz/≥10MHz FDD, 15kHz/≥10MHz TDD and 30kHz/≥40MHz TDD are supported
· Reuse the TRS and A-TRS configuration in legacy Fast SCell activation test case for SSB-less SCell
Sub-topic 3-2 Performance part related to other objectives
Issue 3-2-1: RRM performance impacts of Cell DTX/DRX
· Further discuss:
· Option 2: No test case for Cell DTX/DRX. 
· Not support: E///, Nokia, ZTE
· Option 3: Define one test case for Cell DTX: FFS the details
· Option 3a: SA event triggered reporting tests without gap under Cell DTX.
· QC, vivo, MTK, Apple, OPPO want to check whether option 3 is feasible.


Issue 3-2-2: RRM performance impacts of CHO – Test case list 
Agreement: RRM performance impacts of CHO – Test case list 
	No.
	Feature
	Test case
	Subclause
	Note
	Responsibility

	2-1
	NES-based CHO
	NES triggering intra-frequency target CHO delay From FR1 to FR1
	A.6.3.3.X
	DCI 2-9 command is decoded before the RSRP condition of CHO is met
	

	2-2
	
	NES triggering inter-frequency target CHO delay From FR1 to FR1
	A.6.3.3.X
	DCI 2-9 command is decoded after the RSRP condition of CHO is met
	

	2-3
	
	NES triggering intra-frequency target CHO delay From FR2 to FR2
	A.7.3.3.X
	DCI 2-9 command is decoded before the RSRP condition of CHO is met
	

	2-6
	
	NES triggering inter-frequency target CHO delay From FR2 to FR1
	A.7.3.3.X
	DCI 2-9 command is decoded after the RSRP condition of CHO is met
	




Issue 3-2-3: RRM performance impacts of CHO – test configuration 
· Proposals
· Option 1: Test parameters and configuration in existing conditional handover can be used as baseline for NES-based CHO test cases. (Vivo)
· Option 2: (CMCC)
· For the case of DCI occurs earlier than TEvent_DU + Tidentify,  two time duration T1 and T2 should be covered
· At the start of time duration T1, the UE have timing information of cell 2, NR shall configure the condition implying handover and DCI 2-x to cell 2. 
· one conditional execution condition with condEventA3 should be configured in the RRC signaling, that nesEvent set as true and A3-offset set as [0]dB. 
· During the T1, the NES condition can not be fulfilled, T1 Duration should longer than TRRC.
· At the start of T2, the NES condition can be fulfilled.  
· For the case of DCI occurs later than TEvent_DU + Tidentify,  two time duration T1 and T2 should be covered
· At the start of time duration T1, the UE have timing information of cell 2, NR shall configure the condition implying handover to cell 2. 
· two conditional execution condition with condEventA3 should be configured in the RRC signaling. One is legacy condition with A3-offset set as [4]dB, the other is NES condition with nesEvent set as true and A3-offset set as [0]dB. 
· During the T1, the legacy condition can not be fulfilled, T1 duration should longer than TRRC + TEvent_DU + Tidentify.
· At the start of T2, NR shall configure the DCI 2-x to UE. 
· During the T2, the legacy condition can not be fulfilled, the NES condition can be fulfilled.  

Sub-topic 3-3 Work split for test cases.
Test cases for SSB-less
	No.
	Feature
	Test case
	Subclause
	Responsibility

	1-1
	Inter-band SSB-less SCell activation
	NR-SA: TRS based inter-band SSB-less Scell activation delay
	A.6.5.3.X
	 ZTE

	1-2
	
	NR-SA: A-TRS based inter-band SSB-less Scell activation delay
	A.6.5.3.X
	Huawei

	1-3
	
	EN-DC: TRS based inter-band SSB-less Scell activation delay
	A.4.5.3.X
	Nokia

	1-4
	
	EN-DC: A-TRS based inter-band SSB-less Scell activation delay
	A.4.5.3.X
	Ericsson


 
 
Test cases for CHO
 
	No.
	Feature
	Test case
	Subclause
	Note
	Responsibility

	2-1
	NES-based CHO
	NES triggering intra-frequency target CHO delay From FR1 to FR1
	A.6.3.3.X
	DCI 2-9 command is decoded before the RSRP condition of CHO is met
	 CMCC

	2-2
	
	NES triggering inter-frequency target CHO delay From FR1 to FR1
	A.6.3.3.X
	DCI 2-9 command is decoded after the RSRP condition of CHO is met
	 Apple

	2-3
	
	NES triggering intra-frequency target CHO delay From FR2 to FR2
	A.7.3.3.X
	DCI 2-9 command is decoded before the RSRP condition of CHO is met
	 Vivo

	2-4
	
	NES triggering inter-frequency target CHO delay From FR2 to FR1
	A.7.3.3.X
	DCI 2-9 command is decoded after the RSRP condition of CHO is met
	  Intel



