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1	Introduction
[bookmark: _Ref178064866]In this contribution, we provide our views on adaptation of SSB and adaptation of PRACH, based on the WID and the following agreements that had been made at the RAN1-116 meeting 
	Agreement
For adaptation of SSB in time-domain, consider the following adaptation mechanisms for further study 
· Adaptation of SSB burst periodicity
· Adaptation based on two SSB configurations where up to two configurations can be active
· Adaptation based on skipping/transmitting some SSB bursts non-uniformly with single SSB configuration
· Adapting the transmitted number of SSBs within a SSB burst
· Cell DTX for SSB adaptation
· Whether to support new SSB burst periodicity value(s)
· Whether to support new SSB burst(s) (i.e. how SSB transmission is made within a burst)
· New compact SSB burst(s) 
· Adapting the position of SSBs within a SSB burst
· Other mechanisms/combinations are not precluded

R1-2401821	Summary#2 of AI 9.5.3 for R19 NES	Moderator (Ericsson)
Agreement
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
· [bookmark: _Hlk161935269]Adaptation based on extending cell DRX operation for PRACH
· Concentrating ROs in time domain
· Other options are not precluded




2	Discussion
1. [bookmark: P2]Adaptation of SSB in Time-domain
In last meeting, the adaptation of SSB in time-domain was discussed and some mechanisms for further study were agreed. However, the applicable scenario for SSB adaptation, whether the SSB adaptation is applied for connected UE only, or it can also apply for idle/inactive UE, and whether it is only for single cell or it can also be applied for multiple cells, haven’t reached consensus. The adaptation of SSB in Scell scenario can serve as a focal point for applying on-demand SSB Scell when SSB of Scell is required. In our understanding, the discussion on on-demand SSB Scell will focus solely on the triggering condition/mechanism by the NW or the UE in CA, and the adaptation of SSB of Scell is not included. Hence, we suggest that at least the adaptation of SSB for Scell in CA needs to be discussed. Following the discussion on the adaptation of SSB for Scell, the consideration of SSB adaptation for Pcell can be undertaken, building upon the conclusions drawn from the Scell adaptation discourse. Furthermore, from a network energy efficiency standpoint, adapting SSB transmission for idle/inactive UE is also crucial. Therefore, it is proposed to include this aspect in the ongoing discussions to ensure comprehensive energy-efficient SSB management across different UE states.
Proposal 1: The adaptation of SSB of Scell for connected UE should be discussed first.
Proposal 2: The adaptation of SSB of Pcell for connected UE, or the adaption of SSB for idle/inactive UE can also be discussed from the network energy efficiency point of view
Regarding the signalling of SSB adaptation configuration to the UE, for connected UE, the RRCreconfiguration can be considered, for idle UE, the SIB1 can be a candidate solution, for inactive UE, the RRCrelease can be considered. The NW can configure multiple SSB configurations but should make sure that only one of the multiple SSB configurations is active at a time. To avoid signalling overhead, the NW can choose from DCI, or short message to indicate the UE that the SSB configuration adaptation. 
Proposal 3: The NW can configure multiple SSB configurations but activate only one of them at a time.
Proposal 4: The NW indicate the SSB adaptation via L1 message to the UE.
When talking about legacy UE, it implies legacy UE before Rel-18, Rel-18 non-NES-capable UE and Rel-18 NES-capable UE. considering the impact to legacy UE, the legacy UE before Rel-18 and Rel-18 non-NES capable UE can be barred via the bar bit in MIB. While Rel-18 NES-capable UE can still further check the bar bit in SIB1 to confirm whether it is allowed to camp on this cell. As Rel-18 only defined 1 bit for cellbarrednes, with the existing Rel-18 bar setting, both Rel-18 and Rel-19 NES capable UE can camp on the cell. Considering that Rel-18 NES-capable UE cannot comprehend SSB adaptation, it is imperative to discuss mechanisms that mitigate the impact on these devices from the SSB adaptation cell.
Proposal 5: Further discuss the impact and possible solution to mitigate the impact on Rel-18 NES capable UE from SSB adaptation cell.
Cell DTX  idle UE , connected UE?
2. Adaptation of PRACH in Time-domain
In the previous meeting, it was agreed that the adaptation of PRACH in time-domain would involve configuring additional or different PRACH resources for NES-capable UEs, in addition to the PRACH resources for legacy UEs. It is important to clarify that only one PRACH resource configuration is activated among the multiple PRACH configurations. Activating multiple configurations simultaneously would necessitate the network to monitor both the PRACH used for legacy UEs and the PRACH configured for NES-capable UEs, which would not be energy efficient. Therefore, in our view, the intention is to have multiple PRACH resource configurations for NES-capable UEs, but only one configuration is active at any given time.
Proposal 6: NW configure multiple PRACH resources but activated only one of them at a time.
The PRACH resource periodicity/PRACH occasion is indicated to the UE by PRACH configuration index which is sent via SIB1 or RRCreconfiguration. The adaptation at PRACH configuration/association period/association pattern period level and SSB to RO mapping cycle is decided by ssb-perRACH-OccasionAndCB-PreamblesPerSSB.  In theory, the NW can update/change the PRACH resource periodicity/PRACH occasion, the PRACH association period/association pattern period by updating SIB1 or sending another RRCreconfiguration with the updating configuration. However, frequently update SIB1 or RRCreconfiguration will cause signalling overhead and is not energy efficiency. In addressing the adaptation of PRACH resource periodicity/PRACH occasion, we propose a two-step process to mitigate signaling overhead and promote energy efficiency. First step is to configure multiple PRACH resource/PRACH occasions to the UE, the second step is to inform the configuration that the UE needs to apply. A straightforward way is to configure multiple PRACH resource/PRACH occasion via SIB1 or RRC, then use, a L1/L2 message, to inform the UE the selected PRACH configuration. 
Proposal 7: Adaptation of PRACH resource periodicity/PRACH occasion, PRACH association period/association pattern period can be executed by firstly configuring the UE multiple PRACH configurations via SIB1 or RRCreconfigruation, then notify the UE which PRACH configuration to apply via L1/L2 message to achieve energy efficiency as well as reduce signalling overhead. 

Rel-18 Cell DTX/DRX is specified for UE in RRC_connected mode and it has no impact on SSB, paging, and PRACH. RACH can be triggered by connected UE or idle/inactive UE by a number of events listed in TS38.300.
Prior to digging into how to specify cell DRX operation for PRACH, it is essential to clarify whether this operation is intended for idle UE or connected UE. Considering that connected UE can apply RACH configuration received from RRC reconfiguration, while idle UE only receives RACH configuration from SIB1, revising the UE-specific RRC reconfiguration is comparatively simpler than the cell-specific SIB1 from both a specification and implementation standpoint. Therefore, it is proposed that RAN1 discusses and clarifies whether the cell DRX operation for PRACH is intended for idle UE or connected UE.
Proposal 8: RAN1 discuss whether the cell DRX operation for PRACH is for idle UE or for connected UE.
Then, we think there is commonality in adapting PRACH resources, including periodicity adjustments, PRACH association period adaptation and the extension of cell DRX operation for PRACH. Notably, when the PRACH resource periodicity is extended, signifying reduced PRACH monitoring from the UE over a prolonged period, the NW can potentially utilize/active cell DRX non-active mode during this period to improve energy efficiency. Therefore, multiple/different PRACH configurations for cell DRX active period and cell DRX non-active period should be configured to the UE. so that the UE can adaptive choose the PRACH occasion when the cell is in different mode.
Proposal 9: Multiple/different PRACH configurations (including periodicity, PRACH association pattern an association period) can be configured for cell DRX active period and cell DRX non-active period.
3	Conclusion
We make the following observations and proposals:
Proposal 1: The adaptation of SSB of Scell for connected UE should be discussed first.
Proposal 2: The adaptation of SSB of Pcell for connected UE, or the adaption of SSB for idle/inactive UE can also be discussed from the network energy efficiency point of view
Proposal 3: The NW can configure multiple SSB configurations, but activate only one of them at a time.
Proposal 4: The NW indicate the SSB adaptation via L1 message to the UE.
Proposal 5: Further discuss the impact and possible solution to mitigate the impact on Rel-18 NES capable UE from SSB adaptation cell.
Proposal 6: NW configure multiple PRACH resources but activated only one of them at a time.
Proposal 7: Adaptation of PRACH resource periodicity/PRACH occasion, PRACH association period/association pattern period can be executed by firstly configuring the UE multiple PRACH configurations via SIB1 or RRCreconfigruation, then notify the UE which PRACH configuration to apply via L1/L2 message to achieve energy efficiency as well as reduce signalling overhead. 
Proposal 8: RAN1 discuss whether the cell DRX operation for PRACH is for idle UE or for connected UE.
Proposal 9: Multiple/different PRACH configurations (including periodicity, PRACH association pattern an association period) can be configured for cell DRX active period and cell DRX non-active period.
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