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1	Introduction
The WID on Rel-18 network energy saving holds the following objective [1]:
	1. Specify SSB-less SCell operation for inter-band CA for FR1 and co-located cells, if found feasible by RAN4 study, where a UE measures SSB transmitted on PCell or another SCell for an SCell’s time/frequency synchronization (including downlink AGC), and L1/L3 measurements, including potential enhancement on SCell activation procedures if necessary [RAN4, RAN2]




 
Background in spec.
The current spec. already allows for Scell without SSB for intraband CA. Namely 38.331 [3] allows for: 
	FrequencyInfoDL field descriptions

	<skip>

	absoluteFrequencySSB
Frequency of the SSB to be used for this serving cell. SSB related parameters (e.g. SSB index) provided for a serving cell refer to this SSB frequency unless mentioned otherwise. The cell-defining SSB of the PCell is always on the sync raster. Frequencies are considered to be on the sync raster if they are also identifiable with a GSCN value (see TS 38.101-1 [15]). If the field is absent, the SSB related parameters should be absent, e.g. ssb-PositionsInBurst, ssb-periodicityServingCell and subcarrierSpacing in ServingCellConfigCommon IE. If the field is absent, the UE obtains timing reference from the SpCell or an SCell if applicable as described in TS 38.213 [13], clause 4.1. This is only supported in case the SCell for which the UE obtains the timing reference is in the same frequency band as the cell (i.e. the SpCell or the SCell, respectively) from which the UE obtains the timing reference.
For cells supporting RedCap, on handover, corresponds to the cell-defining SSB.


 And further in 38.306 [4]:
	scellWithoutSSB
Defines whether the UE supports configuration of SCell that does not transmit SS/PBCH block. This is conditionally mandatory with capability signalling for intra-band CA but not supported for inter-band CA.
	FS
	CY
	N/A
	N/A


 
This is straightforward as the UE can perform all synchronization and needed measurements based on Pcell SSB. Now RAN4, is tasked with further researching extending this to interband CA, determining the feasibility and the conditions needed. 
LS from RAN4
So far RAN2 has deferred to RAN4 in making progress for this WI objective. RAN4 has made some progress with respect to this objective culminating the following LS R4-2317307 [3]:
	[bookmark: _Hlk63256122]1. Overall Description:
Under the release 18 work item on network energy saving, to enable SSB-less SCell operation, RAN4 agrees to 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, The reference cell means it is the timing reference and AGC source of SSB-less SCell. If the reference cell is an SCell or PSCell, it should be an activated SCell or activated PSCell. The details of the signalling are up to RAN2. 
RAN4 also has agreement on SSB-less SCell. If the UE is not provided with SSB configuration (absoluteFrequencySSB) in the SCell (FrequencyInfoDL) nor SMTC configuration for the SCell, this cell is regarded as SSB-less SCell.

2. To RAN WG2 group. 
ACTION: 	RAN4 respectfully ask RAN2 to take the above agreements into account and design corresponding signaling.


There are two aspects to the following LS that need to be considered by RAN2:
Observation 1: RAN4 LS touches on two topics that are RAN2-relevant.
· Deriving timing information at the UE for the SSB-less cell
· Signalling some indication to the UE on how to obtain timing reference. 
Deriving timing information
The current LS from RAN4 appears to give one option on how the UE derives timing information, however, our understanding is that other options are still under consideration in RAN4 as well [4].
	Issue 1-2-4: QCL/TCI indication 
· Proposals
· Option 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, Intel)
· Option 2: Without QCL configuration between the RSs from inter-band carriers (Nokia, CMCC, ZTE, Ericsson)
· Option 2a: timing is derived from explicit indication of the cell and not through QCL relation. (Ericsson)
· Option 2b: The condition of QCL-C relation between the TRS of the SSB-less SCell and the SSB of the reference cell is not always necessary. (ZTE)
· Provided that the RTD is limited within 260ns, the reference cell and the associated SSB can be identified at UE side, no need to consider this condition.
· Otherwise, this condition is needed.
· Option 2c: The fine sync between all the RSs within the SSB-less SCell should be guaranteed by default. (ZTE)



It is unclear whether the UE can simply derive timing information and perform AGC using the SSB-less Scell TRS as well as reference cell SSB. Given that how to derive the timing source of SSB-less SCell is under discussion in RAN4, we propose waiting for this discussion to resolve before adopting that in RAN2.
Observation 2: It is unclear whether current RAN4 agreements allow the UE to use SSB-less Scell TRS for timing and AGC info, if available. Our understanding is that this issue is still under discussion (Issue 1-2-4).
Proposal 1: RAN2 to wait for RAN4 to decide on how the UE derives the timing source for Scell before proceeding in RAN2. An LS reply asking for clarifications can be sent if necessary.
Signalling of a Reference Cell
The other aspect mentioned in the LS of RAN4 is that some RRC signalling would be needed for the “reference cell”. To this end, RAN4 mentions some examples of that signalling as SSB freq or PCI. From our point-of-view, since the UE is already RRC CONNECTED to the reference cell, the NW can simply indicate the serving cell index for the “reference cell”. Although the RAN4 LS use more general terms that may seem to accommodate NCD-SSB, we would like to avoid this complexity unless otherwise explicitly agreed by RAN4. 
Observation 3: Since UE is already RRC Connected to (or at least configured with) the reference cell, it is sufficient for the UE to know the serving cell ID of the reference cell. 
Proposal 2: RAN2 to use the “ServingCellID” to indicate the reference cell to the UE. More generalized indications are not pursued without explicit indication from RAN4. 
Activation
Currently, the MAC spec supports activation of SCell via two types of MAC CE:
· MAC CE (de)activation
· MAC CE with TRS (de)activation
This is aside from the initial activation/deactivation of the Scell at RRC configuration. There is currently no motivation to define any new activation mechanisms as the current RAN2 mechanisms cover the needed cases for SSB-less cell.
Proposal 3: No new (de)activation mechanisms are introduced by RAN2 for the SSB-less cell.
UE Capability 
Given that the capability related to this objective concerns the ability of the UE to obtain timing info from a band to apply it to another band. It is reasonable to do a working assumption in RAN2 that the Interband SSB-less capability is per-band combination. This can be further confirmed by RAN4. 
Proposal 4: WA: Interband CA with SSB-less SCell is a per-Band Combination UE capability (to be confirmed by RAN4).
Conclusion
Observation 1: RAN4 LS touches on two topics that are RAN2-relevant.
· Deriving timing information at the UE for the SSB-less cell
· Signalling some indication to the UE on how to obtain timing reference. 
Observation 2: It is unclear whether current RAN4 agreements allow the UE to use SSB-less Scell TRS for timing and AGC info, if available. Our understanding is that this issue is still under discussion (Issue 1-2-4).
Proposal 1: RAN2 to wait for RAN4 to decide on how the UE derives the timing source for Scell before proceeding in RAN2. An LS reply asking for clarifications can be sent if necessary.
Observation 3: Since UE is already RRC Connected to (or at least configured with) the reference cell, it is sufficient for the UE to know the serving cell ID of the reference cell. 
Proposal 2: RAN2 to use the “ServingCellID” to indicate the reference cell to the UE. More generalized indications are not pursued without explicit indication from RAN4. 
Proposal 3: No new (de)activation mechanisms are introduced by RAN2 for the SSB-less cell.
Proposal 4: WA: Interband CA with SSB-less SCell is a per-Band Combination UE capability (to be confirmed by RAN4).
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