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Introduction
In RAN#102, a new work item “Enhancements of network energy savings for NR” was agreed [1]. The objectives of the work item are the following:
	1. [bookmark: OLE_LINK1]Specify procedures and signaling method(s) to support on-demand SSB SCell operation for UEs in connected mode configured with CA, for both intra-/inter-band CA. [RAN1/2/3/4]
· [bookmark: OLE_LINK12]Specify triggering method(s) (select from UE uplink wake-up-signal using an existing signal/channel, cell on/off indication via backhaul, Scell activation/deactivation signaling)
· Note1: On-demand SSB transmission can be used by UE for at least SCell time/frequency synchronization, L1/L3 measurements and SCell activation, and is supported for FR1 and FR2 in non-shared spectrum.

2. [bookmark: OLE_LINK3]Study procedures and signaling method(s) to support on-demand SIB1 for UEs in idle/inactive mode, including: [RAN1/2/3]
· Triggering method by uplink wake-up-signal using an existing signal/channel.
· Wake-up-signal configuration provisioning to UE 
· Note: No modification of SSB will be discussed under this objective
· Information exchange between gNBs at least for the configuration of wake-up signal, if necessary.
· Checkpoint for normative work in RAN#105

3. [bookmark: _Hlk162894772]Specify adaptation of common signal/channel transmissions. [RAN1/2/3/4]
· Adaptation of SSB in time domain, e.g. adapting periodicity 
· Adaptation of PRACH in time domain
· Study adaptation of PRACH in spatial domain, e.g. non-uniform PRACH resources per SSB, and specify if found beneficial
· This study is to be done in 2Q’2024 only
· Adaptation of paging occasions including confining the paging occasions in the time domain
· Note: there shall be no paging latency increase
· Note: there shall be no negative impact to legacy UEs, unless significant benefits are shown 
4. Specify the corresponding core requirements, for the above features [RAN4].


In this contribution, we provide analysis and proposals on the 3rd objective, i.e., Specify adaptation of common signal/channel transmissions. 

Discussion
Paging enhancement
It is captured in TR38.864 that Paging on a non-anchor NES cell without SIB or a non-anchor NES cell without SSB and SIB is not supported. 
Referring to the WID and RAN1 progress, the scenario that can apply paging enhancement is not clear. Can paging enhancement be applied in the case of NES operation without SIB1/SSB? We think the paging enhancement discussed in this agenda item is limited to the paging enhancement of a cell with legacy SIB1 and SSB transmission. As to the paging enhancement for a cell without SIB1 and/or SSB, it shall be discussed in other agenda items e.g., AI8.5.2, AI 8.5.3.
[bookmark: _Hlk162968210]Proposal 1: RAN2 to clarify the paging enhancement is only applied in a cell with legacy SIB1 and SSB transmission, i.e., a cell without needing an Anchor cell concept.
[bookmark: OLE_LINK29]Adaptation of PRACH in time domain
RAN1 has discussed adaptation of PRACH in time domain, it was agreed:
	For adaptation of PRACH in time-domain, consider the following adaptation mechanisms for further study
· Adaptation based on configuration of additional[/different] PRACH resources for NES-capable UEs in addition to PRACH resources for legacy UEs (if any)
· Note: NES-capable UEs can use both additional PRACH resources and PRACH resources for legacy UEs
· For the additional PRACH resources,
· Adaptation of PRACH resource periodicity/PRACH occasion 
· Adaptation at PRACH configuration/association period/association pattern period level and SSB to RO mapping cycle
· Adaptation based on extending cell DRX operation for PRACH
· Concentrating ROs in time domain
· Other options are not precluded



Based on the agreement, we have following observations:
Observation 1. NW can configure two sets of PRACH config, one including PRACH resources for legacy UEs, the other set including PRACH resource adapted in time domain.
Observation 2. NES-capable UEs can use both additional PRACH resources and PRACH resources for legacy UEs.
Since legacy UE can only see and use the PRACH resources in the legacy PRACH config and R19 NES UE can use both the legacy PRACH resources and additional PRACH resources, the legacy UE and R19 UE may determine different SSB-to-RO mapping due to the addition of new ROs. Not distinguishing between the new (additional) and legacy PRACH configuration in SSB-RO mapping may result in that network having to transmit multiple beams corresponding to multiple SSBs with additional energy consuming, i.e., network may not be easily able to determine the unique beam to transmit. Another possibility is to use different preambles for legacy UE and R19 NES UE, this may increase contention probability due to less selected preambles. 
In addition, since legacy UE can only use legacy PRACH resource, the access delay is larger than the R19 NES cell. The worse access performance is not expected for legacy UEs. Therefore, it is not preferred to allow the legacy UE camped on the NES cell with configuration of additional PRACH resources for NES-capable UEs in addition to legacy PRACH resources. Finally, it is up to NW implementation whether to barr the non-NES-capable UE.
Proposal 2: RAN2 kindly confirm that “additional” PRACH configuration is applicable only for Rel. 19 NES UEs. 
Proposal 3: RAN2 kindly confirm that use of “additional” PRACH configuration in a Rel. 19 NES cell need not prohibit non-Rel. 19-NES UEs from camping on the cell. 

Conclusion
In summary, we have following observations and proposals for adaptation of common signal/channel transmissions:
Observation 1. NW can configure two sets of PRACH config, one including PRACH resources for legacy UEs, the other set including PRACH resource adapted in time domain.
Observation 2. NES-capable UEs can use both additional PRACH resources and PRACH resources for legacy UEs.
Proposal 1: RAN2 to clarify the paging enhancement is only applied in a cell with legacy SIB1 and SSB transmission, i.e., a cell without needing an Anchor cell concept. 
Proposal 2: RAN2 kindly confirm that “additional” PRACH configuration is applicable only for Rel. 19 NES UEs. 
Proposal 3: RAN2 kindly confirm that use of “additional” PRACH configuration in a Rel. 19 NES cell need not prohibit non-Rel. 19-NES UEs from camping on the cell. 
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