[bookmark: _Hlk144806500]3GPP TSG-RAN WG2 Meeting #124	 R2-2311985
Chicago US, November 13 – 17, 2023
Source:	KDDI Corporation
Title:	Discussions on SSB-less Scell operation
Tdoc Type:	Discussion
Agenda Item:	7.3.3 SSB-less Scell operation
Document for:  Discussion and decision
Release:       Rel-18
1	Introduction
[bookmark: _Ref178064866]In last meeting, RAN4 sent LS to RAN2 in R2-2311741, to ask RAN2 design signalling for supporting reference cell indication. 
	[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.




2	Discussion
2.1	Reference cell	
For the reference cell, from the RAN4 LS, we can understand that it provides the timing reference and AGC source for the SSB-less Scell. In the CA scenario, the most natural candidate would be the Pcell, which is usually a coverage cell to provide UE connectivity and the SSB of Pcell will be broadcasted all the time. In general, UE can be configured with multiple CCs which are deployed in an area for throughput. Therefore, in our view, not only Pcell, but also other Scells, which are activated, can also be a reference cell for the SSB-less Scell. 
Observation 1: Not only Pcell, but also Scell, as long as it is activated and can be timing reference and AGC source of SSB-less Scell, the cell can be a reference cell.
[bookmark: P2]Since the network has more information about the time/frequency among the CCs, it is reasonable for the network to indicate the reference cell to the UE, e.g PCI, ARFCN etc. If the NW does not indicate the reference cell to the UE, then the UE will first consider the Pcell as a reference cell.
Proposal 1: NW indicates the UE the reference cell of the SSB-less Scell, e.g PCI, ARFCN,etc. if the NW does not indicate the reference cell to the UE, the UE will consider the Pcell as a reference cell.
When the NW indicates the reference cell to the UE, the next question will be: “Does the NW indicate only one reference every time to the UE or can the NW indicate multiple reference cell to the UE at a time?”.
Option 1: the NW indicates only one reference cell to the UE once
There are multiple cells can be a reference cell, especially since Scell can be activated/deactivated due to the UE throughput. If the NW only indicated one Scell to the UE then whenever the Scell is switched to deactivated, the NW has to indicate to the UE another cell as a reference cell. The initial status of Scell is configured in RRC, while the activation/deactivation of Scell is performed by MAC CE. This means that a dynamic reference cell indication MAC CE together with the Scell activation/deactivation from the NW to the UE might be needed.
Observation 2: A dynamic reference cell indication from the NW to the UE might be needed due to the Scell activation/deactivation
Option 2: the NW indicates a reference cell list including multiple reference cells to the UE at one time
The NW can also indicate a reference cell list together with each reference cell’s PCI, ARFCN, etc to the UE by RRC. With this, the UE can pick one from these multiple candidate reference cells whenever it receives the deactivation Scell MAC CE. If all the Scells that have been indicated as a reference cell are deactivated, the UE considers the Pcell as a reference cell. We consider this option to be simpler because all the information about the reference cell can be included in the RRC and there is no need to introduce another dynamic reference cell indication MAC CE.
Proposal 2: RAN2 discuss whether to indicate the UE one reference cell or a reference cell list.
[bookmark: _Hlk118378814]2.2	UE capability
The legacy csi-RS-MeasSCellWithoutSSB and scellWithoutSSB are used to indicate the SSB-less Scell for intra-band CA. Although the measurement part has not been decided by RAN4 yet, as the reference cell has been agreed, we think it is useful to have an extra UE capability for the inter-band CA with indicated reference cell.
	csi-RS-MeasSCellWithoutSSB
Defines whether the UE can perform CSI-RSRP and CSI-RSRQ measurement as specified in TS 38.215 [13], where CSI-RS resource is configured for a cell that does not transmit SS/PBCH block. A UE that supports this feature shall also support scellWithoutSSB.
	FS
	No
	N/A
	N/A

	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



Proposal 3: RAN2 agree to define an extra UE capability for the inter-band CA SSB-less Scell with reference cell indication.

3	Conclusion
We make the following observations and proposals:
Observation 1: Not only Pcell, but also Scell, as long as it is activated and can be timing reference and AGC source of SSB-less Scell, the cell can be a reference cell.
Proposal 1: NW indicates the UE the reference cell of the SSB-less Scell, e.g PCI, ARFCN,etc. if the NW does not indicate the reference cell to the UE, the UE will consider the Pcell as a reference cell.
Observation 2: A dynamic reference cell indication from the NW to the UE might be needed due to the Scell activation/deactivation
Proposal 2: RAN2 discuss whether to indicate the UE one reference cell or a reference cell list.
Proposal 3: RAN2 agree to define an extra UE capability for the inter-band CA SSB-less Scell with reference cell indication.
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