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1 Introduction
RAN approved a new work item on network energy saving (NES) [1]. The WI aims to reduce environmental impact and for operational cost savings of operating NR networks. One objective of the work item on SSB-less Scell operation for inter-band CA:

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]
During the study item phase, RAN2 discussed SIB-less and SSB-less Scell operation, and the TR description summarized in Annex A was agreed. This contribution provides a discussion on SSB-less SCell operation.
2 Discussion
Energy savings can be achieved from deactivating secondary carriers at low cell loads. SCells can also remain active but only used when needed for additional capacity, i.e. without transmitting recurrent signals such as SSBs, paging, or CSI-RS. This enables a lean Scell operation without having to wake such cells periodically, especially when the load in the cell group is low.

SSB-less operation is currently supported for intra-band Scell operation. For inter-band CA, the UE can determine the downlink timing from another cell (e.g. a PCell or a PSCell) in certain conditions, e.g. depending on the geolocation of cells and whether the beam management can be inferred from another cell. In any case, SSBs must be transmitted on the PCell or PSCell for SSB-less Scell operation to work. The feasibility of such is not within the area of expertise of RAN2.
From a RAN2 perspective, the impact of SSB-less Scell can consider how to perform initial access and study any impacts on cell camping. Given SSB selection is baked into the random access procedure, it can be also best to avoid random access on an SSB-less cell.

Proposal 1: 
From a RAN2 perspective, SSB-less cell operation considers: 

· how to perform initial access and how to avoid random access on SSB-less cells.

· any impacts on cell camping.

The conclusion in the TR [3] states “More detailed discussion on higher layer procedures for RAN2 may be needed in WI phase according to the other WGs input” and the WI objective mentions “if found feasible by RAN4 study”. It therefore makes sense to wait for RAN4 to make some further progress on such study before starting any normative discussions in RAN2.
Proposal 2: 
Wait for RAN4 to further progress on SSB-less inter-band CA operation prior to starting any normative work in RAN2. 
3 Conclusion
This contribution provides a discussion on SSB-less cell NES operation. The following proposal is provided:

Proposal 1: 
From a RAN2 perspective, SSB-less cell operation considers: 

· how to perform initial access and how to avoid random access on SSB-less cells.

· any impacts on cell camping.


Proposal 2: 
Wait for RAN4 to further progress on SSB-less inter-band CA operation prior to starting any normative work in RAN2. 
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Annex A: SSB/SIB-less cell operation in TR 38.864
6.1.6
SCell without SSB in inter-band CA (RAN2)

From RAN2 perspective, the technique is studied from time domain. The description of this technique, analysis of network energy saving and performance impact as well as impact on legacy UE and RAN1 specification, can be found in clause 6.1.5 for Technique A-5-1 and in clause 6.2.1 for Technique B-1-1.
6.1.6.1
Description of technique

Refer to clause 6.1.5 for Technique A-5-1 and clause 6.2.1 for Technique B-1-1.

6.1.6.2
Analysis of NW energy saving and performance impact

Refer to clause 6.1.5 for Technique A-5-1 and clause 6.2.1 for Technique B-1-1.

6.1.6.3
Legacy UE and RAN1 specification impacts

Refer to clause 6.1.5 for Technique A-5-1 and clause 6.2.1 for Technique B-1-1.

6.1.6.4
Higher layer procedures

The SCell without SSB in intra-band CA is considered as baseline, i.e., for a serving cell without transmission of SS/PBCH blocks, a UE acquires time and frequency synchronization with the serving cell based on receptions of SS/PBCH blocks on the SpCell or the SCell, of the cell group.

More detailed discussion on higher layer procedures for RAN2 may be needed in WI phase according to the other WGs input.

Feasibility of this solution is in RAN1 scope.
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