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Introduction
During the last meeting, RAN4 discussed about the scenario scope and the side conditions to operate SSBless SCell for inter-band CA. We keep sharing our view about the RRM requirements. 
Discussion
During RAN4 #109 meeting, conditions for SSBless SCell activation for inter-band CA was defined with some remaining questions. 
	If the SCell being activated belongs to FR1 and if the UE is not provided with SSB configuration (absoluteFrequencySSB) in the target SCell (FrequencyInfoDL) nor SMTC configuration for the target SCell, and if there is one collocated active reference serving cell on different FR1 band, when the following conditions are fulfilled for UE supporting [scellWithoutSSB-interband],
-	The RTD between the target SCell and the colocated reference serving cell is within CP where CP is corresponding to the SCS of SSB-less SCell, and 
-	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 [after the compensation for AGC], and
-	The RS(s) of the SSB-less SCell being activated is (are) QCL-TypeA with TRS(s) of the SSB-less SCell being activated, and the TRS(s) of the SSB-less SCell being activated is (are) further QCL-TypeC with SSB(s) of an inter-band active serving cell, and the inter-band active serving cell shall be same as the reference serving cell.
where the reference serving cell can be indicated by higherlayer parameter [SSB-less-Referencecell]. If UE is not indicated with [SSB-less-Referencecell], the reference serving cell is assumed to be the QCL-typeC source cell if there is only one active QCL-typeC source cell configured.
Editor notes: FFS whether and how to capture if there are more than one QCL source cell.
Editor notes: FFS whether and how to capture the wording “after the compensation for AGC”.
Tactivation_time is
-	Tfirst_TRS + TTRS +[5] ms, [if aperiodic CSI-RS resources are not configured for SCell activation or UE do not support [ATRS based SSB-less operation]]
-	Tfirst_ATRS + Tgap + TATRS + [5] ms [if aperiodic CSI-RS resources are configured for Scell activation for UE supporting [ATRS based SSB-less operation]]
Editor notes: Further check the above [5]ms on processing time for time tracking. 




QCL relation (if there are more than one QCL source cell)
During the discussion, some companies raise question if there are more than one QCL source cell. Since RAN4 agreed to use the reference cell indication, it is clear from UE perspective following the reference cell indication. Some companies propose that multiple TRS configuration with multiple QCL source cell. We do not think such configuration is beneficial to operate SSBless SCell operation. Mainly TRS is used for activation and tracking purpose after activate which can be done single TRS configuration. Multiple TRS configuration does not help during activation as one TRS is used during activation process and it does not help saving a network energy. Therefore, NW shall indicate one QCL source cell among multiple QCL source cells.
	Online session (Tuesday Nov 14, 2023)
Agreement: 
· For the case of one active QCLtypeC source cell, QCLtypeC source cell shall be the reference cell if the Rel-18 network indication is not provided.
Under the following contion:
· 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, and the inter-band active serving cell shall be same as the reference cell.
· For the case of more than one QCLtypeC source cells
a) Option 1: UE is not expected to handle the scenario that: 1) If there are more than one QCL source cells and 2) the Rel-18 network indication is not provided. 
b) Option 2: up to UE to decide
c) Option 3: No requirement is applied for the case of more than one QCLtypeC source cells and without Rel-18 network indication in Rel-18. 
Other option is not precluded.



Observation: when multiple TRS with multiple QCL source cells are configured, it will increase unnecessary UE complexity if let UE to select one TRS source for activation. Moreover, configuring multiple TRS does not help UE’s activation process while it increases NW energy instead of saving. 
Proposal: RAN4 shall not consider multiple TRS configuration with multiple QCL sources for SSBless SCell inter-band CA operation
EPRE relation 
In order to compare EPRE between SSB on the reference Cell and TRS/A-TRS on SSBless SCell, UE needs to do evaluate in frequency domain which is after AGC. Then, the requirement is applied if the EPRE difference between two RSs within [9] dB. Therefore, no need to further clarify EPRE is compared after AGC compensation.  
Proposal: No need to further clarify EPRE comparison whether it is performed after AGC. No need to capture in spec.
	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 [after the compensation for AGC] 




TRS processing time
	· A-TRS based SCell activation in R17 activation requirements. 
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TRS is already adopted in R17 fast SCell activation and 2ms is already agreed. A-TRS for R17 fast SCell activation and SSBless SCell activation is same. Therefore, TRS processing is same for SCell activation purpose and UE does not differentiate whether the A-TRS is used for R17 fast SCell activation or SSBless SCell activation. If RAN4 define different processing time for same RS, it will introduce unnecessary complexity to handle different processing timeline for the same type of RS. Another aspect is we do not see strong benefit to reduce the activation time by 2ms because it is more important point is reliability of SSBless SCell activation. 
Observation : A-TRS for R17 fast SCell activation and R18 SSBless SCell operation are same type of RS. P-TRS for SSBless SCell inter-band and intra-band CA are same. A-TRS processing or P-TRS processing for SCell activation is same. Different processing time makes UE to increase unnecessary complexity to differentiate the scenario or cases for processing same type of RS. 
Proposal : RAN4 shall not change 2ms processing time margin for A-TRS or P-TRS during R18 SSBless SCell activation purposes.  Tactivation time is 
-	Tfirst_TRS + TTRS +5 ms for P-TRS based SSBless SCell activation 
-	Tfirst_ATRS + Tgap + TATRS + 5 ms for A-TRS based SSBless SCell activation.
UE capabilities
	Issue 1-4-1: UE capability indication for inter-band SSB-less
· Proposals
· Option 1: Introduce per BC UE capability. 
· Option 2: Introduce per FS UE capability.
· Option 3: Introduce per FSPC UE capability. 

Issue 1-4-2: UE capability indication for A-TRS based inter-band SSB-less SCell activation
· Proposals
· Option 1: Define a per band UE capability: whether ATRS based inter-band SSB-less SCell activation is supported. 




In R17, the capability for A-TRS based fast Scell activation is already introduced. Therefore, no need to define additional per-band UE capability for ATRS based inter-band SSBless SCell as R17 aperiodicCSI-RS-FastScellActivation-r17 already cover SSBless SCell scenario. 
Observation: If UE support aperiodicCSI-RS-FastScellActivation-r17 and R18 SCellwithoutSSB for inter-band CA, A-TRS based SSBless SCell activation is supported. No need to indicate an additional capability to indicate A-TRS based SSBless SCell activation support. 
Proposal: Do not define additional capability for A-TRS based inter-band SSB-less SCell activation. AperiodicCSI-RS-FastScellActivation-r17 already cover.
Observation : Unlike to SSBless SCell for intra-band CA, different carrier types can be configured for inter-band CA. However, UE may support different functionalities between FDD and TDD. 
Proposal: Introduce per-BC UE capability to support SSBless SCell for FR1 inter-band CA operation when the reference cell and the SSBless Scell have the same duplex mode.  Support for different duplex modes between the reference cell and the SSBless Scell is indicated as an additional UE capability. 
· RAN4 needs to send LS to RAN2 during the meeting.
Conclusions
Observation: when multiple TRS with multiple QCL source cells are configured, it will increase unnecessary UE complexity if let UE to select one TRS source for activation. Moreover, configuring multiple TRS does not help UE’s activation process while it increases NW energy instead of saving. 
Proposal: RAN4 shall not consider multiple TRS configuration with multiple QCL sources for SSBless SCell inter-band CA operation
Proposal: No need to further clarify EPRE comparison whether it is performed after AGC. No need to capture in spec.
Observation : A-TRS for R17 fast SCell activation and R18 SSBless SCell operation are same type of RS. P-TRS for SSBless SCell inter-band and intra-band CA are same. A-TRS processing or P-TRS processing for SCell activation is same. Different processing time makes UE to increase unnecessary complexity to differentiate the scenario or cases for processing same type of RS. 
Proposal : RAN4 shall not change 2ms processing time margin for A-TRS or P-TRS during R18 SSBless SCell activation purposes.  Tactivation time is 
-	Tfirst_TRS + TTRS +5 ms for P-TRS based SSBless SCell activation 
-	Tfirst_ATRS + Tgap + TATRS + 5 ms for A-TRS based SSBless SCell activation.
Observation: If UE support aperiodicCSI-RS-FastScellActivation-r17 and R18 SCellwithoutSSB for inter-band CA, A-TRS based SSBless SCell activation is supported. No need to indicate an additional capability to indicate A-TRS based SSBless SCell activation support. 
Proposal: Do not define additional capability for A-TRS based inter-band SSB-less SCell activation. AperiodicCSI-RS-FastScellActivation-r17 already cover.
Observation : Unlike to SSBless SCell for intra-band CA, different carrier types can be configured for inter-band CA. However, UE may support different functionalities between FDD and TDD. 
Proposal: Introduce per-BC UE capability to support SSBless SCell for FR1 inter-band CA operation when the reference cell and the SSBless Scell have the same duplex mode.  Support for different duplex modes between the reference cell and the SSBless Scell is indicated as an additional UE capability. 
· RAN4 needs to send LS to RAN2 during the meeting.
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Tactivation_time 1 the SCell activation delay in millisecond.
If the SCell is known and belongs to FR1, Tactivation time 1S:

- Tristatrst Sms, if the measurement period of the SCell being activated is equal to or smaller than
[2400ms].

- Trirstatrs T Teap + Tatrs + Sms, if the measurement period of the SCell being activated is larger than
[2400ms].

Note: The RSs on the activated serving cell in the same band are not required to be transmitted in the same slot as
the temporary RS.

Note: UE may report inaccurate non-zero CQI for any activated Cell and being activated SCell during the fast SCell
activation procedure only if the RSs on the activated serving cell in the same band are not transmitted in
the same slot as the aperiodic CSI-RS for fast SCell activation.




