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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The Work Item for Network Energy Savings was completed in RAN1#114 fulfilling its stated objectives [1]. These completed objectives were a subset of the recommendations [2] from the Study Item that were presented in December 2022 at RAN#98. In RAN#101, companies were quite unanimous in their support for a new WI in Rel-19 for further enhancements of network energy savings. In RAN#102, a new WID was agreed for NES Rel-19 [3]. In RAN#103 the WID was revised with no impact on the RAN1 objectives [RP‑240170]. The objectives of the work item are the following:
1. 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]
· 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. 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. 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 
In this contribution, we review and provide our views on the third objective of the WID scope and propose potential solutions.


SSB Adaptation Discussion
The third WID objective addresses procedures and solutions for the time adaptation of common signal/channel transmissions (SSB, PRACH, paging channel) for the purpose of network energy savings. 
In the RAN1 #116 the following agreement was reached:
Agreement
For the adaptation mechanisms of SSB in time-domain, study further following mechanisms: 
· Adaptation mechanism indicated or configured by gNB without UE trigger
· Adaptation triggered by UE (if any)
FFS: Details of associated signaling/indication/configuration
In RAN1 #116bis companies further discussed and clarified the understanding of the word “trigger”. It was accepted, after multiple discussions of the WID first objective text, that the word “trigger” was used ambiguously in some RAN1 #116 agreements. For instance, sometimes the word “trigger” refers to an “indication” (as in provisioning the information about a change or about an event) rather than to a “trigger” (as in the signal or device that initiates an event). In the same meeting, the companies adopted the following agreement regarding SSB time adaptation.
Agreement
For indication of adaptation of SSB in time-domain, 
· Support at least SSB adaptation provided by gNB without UE trigger.

Based on the RAN1 latest interpretations of the term “trigger”, and the fact that the agreement above is “for indication of adaptation”, the agreement above can be restated as:
· Support at least SSB adaptation provided by gNB without gNB to UE indication.

We note that for the legacy UEs there is no indication of SSB time adaptation because there is no SSB time adaptation. In our view, such an indication would be valuable for NES UEs. For instance, it could be used by NES-capable UEs in idle mode to extend or shorten their low energy modes with impact on energy saving or latency. For NES-capable UEs in connected mode the information may be provided in a dedicated mode according with their DRX/DTX state. 

Proposal 1: For indication of SSB adaptation in time-domain, 
· Support gNB to UE indication of SSB time adaptation.

At the same time, we do not think that the UE should initiate (trigger) the SSB time adaptation, which should be left to NW decision. 
Potentially, SSB changes could have a substantial impact on the legacy UEs as Cell Defining SSB (an SSB with an RMSI associated information) is used for cell (re-)selection and initial access. The potential impact of changing the SSB time schedule cannot be assessed by any single UE; it needs to be considered at NW level as it may impact multiple UEs. NW may consider the cell traffic load, RRC UE states and cell access rates (initial access and reselection) prior to changing the SSB schedule.  Therefore, UE should not be able to trigger itself an adaptation of SSB in time-domain.

Proposal 2: The trigger of SSB adaptation in time-domain is left to NW decision and implementation. 
Another agreement reached in RAN1 #116bis identifies possible scenarios where the SSB time-domain adaptation may be supported.
Agreement
Adaptation mechanism(s) of SSB in time-domain is supported at least for one of the following scenario(s): 
· For cell with both legacy UEs and Rel-19 NES-capable UEs 
· Rel-19 NES-capable UE’s PCell (Connected mode) 
· Study from the following options:
· Option A1: adaptation for CD-SSB
· Option A2: adaptation for SSB that is not CD-SSB
· [bookmark: _Hlk164286497]Option A3: adaptation for SSB not on sync raster
· Rel-19 NES-capable UE’s SCell 
· Study from the following options:
· Option B1: adaptation for CD-SSB
· Option B2: adaptation for SSB that is not CD-SSB
· Option B3: adaptation for SSB not on sync raster
· FFS: Rel-19 NES-capable UE in idle/inactive mode
· Note: Impact to idle/inactive UEs shall be minimized 

First, we note that the above agreement lists scenarios with both legacy and NES-capable UEs. We also note that given the presence of legacy UEs and the fact that only the SSB time adaptation is considered and not on-demand SSB, the SSB transmission should be always on at least for the legacy devices.

Observation 1: For the SSB time adaptation there is no start or stop of SSB transmission, therefore there is a continuous SSB transmission in the cell. Only the SSB configuration may change over time.

Cell Defining SSB (CD SSB) is associated with SIB1 transmission, and it is always on synch raster. The Non CD SSB (NCD SSB) is an SSB transmission that does not provide information about SIB1 transmission. NCD SSB may or may be not on a synch raster, implying that UE can use the NCD SSB for basic cell detection purpose like timing sync, RLM (Radio Link Measurement), BFD (Beam Failure Detection), but cannot use it for the initial attach because of missing SIB1 information.
The introduction of NCD SSB was necessary for RedCap UEs while the UE operates in a RedCap-specific initial BWP or a dedicated BWP that does not contain the CD-SSB. The NCD-SSB [TS 38.331] has the same values for the properties (e.g., ssb-PositionsInBurst, PCI, ssb-PBCH-BlockPower) of the corresponding CD-SSB apart from the values of the properties configured in the NonCellDefiningSSB-r17 IE. In the MIB associated with this NCD-SSB, the systemFrameNumber field indicates the frame boundary and frame number of the NCD-SSB. The subCarrierSpacingCommon and dmrs-TypeA-Position field in the MIBs associated with CD-SSB and NCD-SSB in the same cell are configured with the same values, respectively.
To be compatible with legacy UEs the cells require CD SSB transmission. The CD SSB transmissions are used by the legacy UEs as well as the NES capable UEs as supporting CD SSB is a mandatory feature for NR UEs. A UE that operates in a dedicated BWP that does not contain a CD SSB will use a NCD SSB.   
We note that the SSB not on the sync raster is just a subset of NCD SSB, and the actual specs refer only to either CD SSB or NCD SSB, in other words do not treat SSB on non-sync raster and NCD SSB separately.  Moreover, RedCap UEs do not support CA or dual connectivity, therefore Options B1-B3 do not apply to RedCap. In addition, a SCell needs to broadcast a CD SSB for the legacy UEs anyways. Thus, the NCD-SSB broadcast for SCell is not well justified.  To avoid additional spec complexity and potential market fragmentation we prefer to remove Option A3, Option B2 and Option B3 from the previous agreement.

Proposal 3: Do not support Option A3, Option B2 and Option B3 from the above agreement. 

Regarding the remaining options we may consider the pros and cons for each of them: 
Option 1A: May increase users’ latency for initial access, however, offers a low complexity solution. For instance, two CD SSB configurations that can be transparently (from the legacy UEs point of view) switched.
Option 2A: May require additional NCD-SSB in addition to the legacy CD SSB for some BWP (dedicated). Because the legacy CD SSB is maintained it is not clear whether the energy savings are achieved as such scenarios were not considered in the study phase. It appears that the scenario is more suitable for RedCap NES capable UEs. The other UEs may use the legacy CD SSB.
 
The second set of options (B1) refers to the scenarios where NES-capable UEs are connected to the SCell. The CD SSB in the SCell is continuously broadcast. In our view, the main difference from the first set of scenarios (A1, A2) is that in the second case the adaptation information may be provided to a NES capable UE either by PCell or by SCell.

Proposal 4: For SSB time adaptation in CA scenarios the NES-capable UEs may be informed of SSB configuration change either by PCell or by SCell.

In the SCell case (Options B1) an interesting question to consider is when the SSB time adaptation (SSB configuration change or the UE indication of a change) may take place with respect to the moment when the SCell activation command is issued and when a NES capable UE is informed about the change by the gNB. For instance, the NW may decide to decrease SCell activation latency by increasing SSB transmissions (shorter SSB broadcast period or increased number of SSBs in a half frame) between the SCell configuration and the SCell activation command. After the activation, NW may decide to reduce the SSB transmissions via a configuration with larger broadcast period. In this scenario, gNB may inform a NES capable UE about SSB adaptation at the configuration and/or at the activation or some time in between or after the activation. Therefore, in the case of CA at least two SSB configurations should be considered for SSB time adaptation. We note that such adaptation does not qualify as on-demand SSB (OD SSB) because the SSB is continuously transmitted, just with various configurations. In our understanding, OD SSB is different from adapting SSB because OD SSB has an instance of transmission start while adapting SSB implies SSB transmission prior to the SSB configuration change. In addition, the adapting SSB is expected to operate in PCells as well in SCell, while the OD SSB is designed to operate only in SCell.

Proposal 5: Support CA SSB time adaptation with at least two alternating SSB time configurations. 

If the indication to the NES capable UEs is done at the same time as the configuration or SCell activation commands, a dedicated signaling may be used; while if the indication is done at an arbitrary time a common signaling is preferable. In our view, having both solutions gives gNB more flexibility in scheduling and signaling SSB time adaptation.

Proposal 6: Support SSB time adaptation indication using common control (for a set of CONNECTED RRC NES UEs) and dedicated control (for instance at the same time as the SCell activation command).

For the initial cell selection, a legacy UE (in idle mode) may assume that half frames with SS/PBCH blocks occur with a periodicity of 2 frames (20ms). However, legacy UEs are supposed to handle SSB periodicities up to 160ms. Therefore, to have a reduced impact on the legacy UEs the SSB period should not be larger than 160ms.

Observation 2: The impact of the SSB time adaptation on idle/inactive UEs is minimized, if the SSB period is not larger than 160ms, [TS 38.331, Clause 5.2.1], which corresponds to maximum periodicity of legacy SSB configurations i.e., maximum value of ssb-periodicityServingCell.

Given the goal of minimizing the impact on the existing UEs, and for a minimum change of the existing specs, the existing SSB time formats should be used for NES solutions.
Proposal 7: Support the SSB time adaptation based on the existing SSB transmission formats as defined in TS 38.213, Clause 4.1.
During the study phase, most energy gains were obtained for SSB larger periodicity for zero or very low cell load. Low cell load may offer suitable conditions for initiating cell DTX/DRX configurations for energy saving.
To facilitate cell energy saving the specs support cell Discontinuous Transmission (DTX) (TS 38.300, Clause 15.4.2.3). To reduce gNB downlink transmission/uplink reception active time, UE can be configured with a periodic cell DTX/DRX pattern (i.e. active and non-active periods). The pattern configuration for cell DTX/DRX is common for the UEs configured with this feature in the cell. The cell DTX and cell DRX patterns can be configured and activated separately.  When cell DTX is configured and activated for the concerned cell, the UE may not monitor PDCCH in selected cases or does not monitor SPS occasions during cell DTX non-active duration. When cell DRX is configured and activated for the concerned cell, the UE does not transmit on CG resources or does not transmit a SR during cell DRX non-active duration. This feature is only applicable to UEs in RRC_CONNECTED state and it does not impact Random Access procedure, SSB transmission, paging, and system information broadcasting.  
When configured DTX/DRX non-active durations overlap, the cell load is presumably lower as the DL and UL activity is reduced. Such scenario may justify further energy saving through a reduction in other signals transmissions such as SSB, SI broadcasting, or paging. 
Thus, as in the CA scenario, at least two configurations for SSB periodicity can be considered to achieve further energy savings when configured with DTX/DRX while limiting the impact on the legacy UEs: one SSB transmission pattern during the DTX/DRX active period and one during DTX/DRX non-active periods.  
Proposal 8: Support at least two distinct SSB transmission patterns for cell DTX/DRX active and non-active periods.

PRACH Time Domain Adaptation Discussion
During RAN1 #116bis companies reached the following agreement for the PRACH time adaptation support.
Agreement
For adaptation of PRACH in time-domain, support at least the following: 
· Adaptation based on additional 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
· Configuration of additional PRACH resources is provided by semi-static signalling
· FFS: details including whether there is overlap of additional PRACH resources and PRACH resources for legacy UEs
· FFS: adaptation mechanism for additional PRACH resources
· Note: No change to the existing PRACH configuration tables in 38.211

Another agreement reached in RAN1 #116bis referred to the SSB-RO mapping for the additional PRACH resources.
Agreement
For adaptation of PRACH in time-domain, support the following: 
· SSB-RO mapping for the additional PRACH resources is separate from the SSB-RO mapping of the PRACH resources for legacy UEs (if any)
· FFS: whether/how to handle SSB-RO mapping if the additional PRACH resources overlap in both time and frequency with the PRACH resources for legacy UEs
· Note: SSB-RO mapping of the PRACH resources for legacy UEs is not impacted if Rel-19 UE uses these PRACH resources
· FFS: SSB-RO mapping for the additional PRACH resources 

From TS 38.213 Clause 8.1:
“For Type-1 random access procedure, a UE is provided a number  of SS/PBCH block indexes associated with one PRACH occasion and a number  of contention based preambles per SS/PBCH block index per valid PRACH occasion by ssb-perRACH-OccasionAndCB-PreamblesPerSSB. “
Where ssb-perRACH-OccasionAndCB-PreamblesPerSSB is defined in [TS 38.331].
ssb-perRACH-OccasionAndCB-PreamblesPerSSB 
The meaning of this field is twofold: the CHOICE conveys the information about the number of SSBs per RACH occasion. Value oneEighth corresponds to one SSB associated with 8 RACH occasions, value oneFourth corresponds to one SSB associated with 4 RACH occasions, and so on. The ENUMERATED part indicates the number of Contention Based preambles per SSB. Value n4 corresponds to 4 Contention Based preambles per SSB, value n8 corresponds to 8 Contention Based preambles per SSB, and so on. The total number of CB preambles in a RACH occasion is given by CB-preambles-per-SSB * max(1, SSB-per-rach-occasion). 
Based on the above agreements, the additional PRACH resources are accessed by NES-capable UEs only, while the legacy PRACH resources are available for NES capable UEs and for legacy UEs. Therefore, it is expected that NES capable UEs have two distinct PRACH configurations for the legacy PRACH resources and for the additional PRACH resources respectively, where the latter can be updated more often.
Proposal 9: NES capable UEs are provided with two separate configurations for the legacy PRACH resources and for the additional PRACH resources respectively. 
Based on the above agreement, a NES-capable UE is provided with two separate SSB-RO mappings. A legacy one and a new Rel-19 one. It is preferable that the new SSB-RO mapping be defined using the same format as the legacy one but possible different values to minimize the spec impact and the UE complexity implementation. Moreover, minimizing the differences between additional PRACH configurations and legacy PRACH configurations would lead to a smaller spec impact and lower complexity implementation. 
Proposal 10: Solutions for PRACH time adaptation should target a minimum number of differences between the configurations for legacy PRACH resources and additional NES PRACH resources.
One way to specify the additional PRACH resources for time adaptation purpose is to use a second mask index where the legacy UEs mask index is a subset of the NES-capable UEs mask index. 
“ra-ssb-OccasionMaskIndex: defines PRACH occasion(s) associated with an SSB in which the MAC entity may transmit a Random Access Preamble (see clause 7.4, TS 38.331);”
This solution may handle a total separation or partial overlap in time/frequency between the resources allocated to the legacy devices and the additional resources accessible to NES-capable UEs. We note that this approach may be considered in conjunction with different SSB-RO mapping configurations.
Proposal 11: Support a new ra-ssb-OccasionMaskIndex for PRACH additional resources, which is a superset of ra-ssb-OccasionMaskIndex for the legacy PRACH resources.
As per the next agreement, the PRACH adaptation will be supported by UE in idle/inactive and connected modes.
Agreement
Support adaptation mechanisms of PRACH in time-domain for following:   
· UE in idle/inactive mode
· UE in connected mode

In our understanding, the adaptation mechanism of PRACH refers only to the additional resources provided for NES-capable UEs.    
For the idle/inactive/connected mode NES-capable users the signaling of the PRACH time adaptation can be provided system information broadcast.
In addition, for the connected mode NES-capable UEs the configuration could be provided from upper layers via RRC or MAC CE.
Proposal 12: Define the signaling for PRACH adaptation mechanism for NES-capable UEs.
A straightforward application of the NES PRACH time adaptation approach can be considered for a cell DRX. Thus, during the DRX active and non-active duration a basic legacy PRACH time distribution may be supported and available to legacy and non-legacy devices. The legacy PRACH resources would limit the impact on the legacy UEs. During the active duration, additional resources may or may not be enabled only for NES capable UEs.  In addition, NES UEs may be configured to select with higher priority these additional PRACH resources to reduce potential access collisions. 
Proposal 13: For cell DRX active and non-active durations consider a legacy PRACH resource configuration accessible to all UEs, while for the active DRX duration support additional PRACH configurations that can be accessed only by the NES capable UEs.
As suggested by the simulation results in the study phase, (additional) PRACH resources may be distributed at a larger periodicity to achieve energy savings. To minimize the impact on the existing specs as well as the complexity of new solutions, the existing mechanisms should be considered as the starting point of design.
In addition to an increased period, grouping the PRACH occasions closer in time would allow gNB longer sleep periods while maintaining the same PRACH occasions in the long run. One way to group PRACH occasions together is to allow more than 2 consecutive PRACH slots in a PRACH subframe or in several consecutive PRACH subframes.
Proposal 14: If new PRACH occasions for NES UEs are added, support their increased periodicities and more than 2 consecutive slots in a PRACH subframe.
A mapping pattern between PRACH occasions and SS/PBCH blocks repeats at most every 160 msec, as specified in TS 38.213, which corresponds to the present largest SSB period and PRACH slots periodicity. As discussed in a previous section, increasing SSB periodicity may be beneficial for gNB energy savings.  Therefore, for larger SSB periodicity and PRACH slot periodicity, the pattern of the association between SS/PBCH and PRACH occasions should also be changed.
Proposal 15: Support larger periods of association pattern between PRACH occasions and SS/PBCH blocks if their periodicities are increased beyond the Rel 18 specs. 

PRACH Spatial Domain Adaptation Discussion
One of the WID topics is the study of the adaptation of PRACH in spatial domain for NES purposes. The argument for including this study was that when gNB reduces the PRACH occasions associated with specific SSB (directions) transmissions it might save some of the energy necessary to monitor PRACH occasions associated with those directions.  
In RAN1 #116bis companies agreed on the framework of the evaluation methodology. 
Agreement
For adaptation of PRACH in spatial domain, 
· Study possibility of scenarios with non-uniform distribution of UEs in different beams 
· Note 6: Companies are encouraged to provide details on how they map UEs to different beams
· Study network energy savings gain achieved by non-uniform PRACH resource allocation across SSBs for scenarios with non-uniform distribution of UEs in different beams (if any), 
· Assume the following framework for network energy evaluation in FR1 and companies to report at least the below settings used in the evaluation/simulation
· 20ms SSB period
· 30kHz SCS, DDDSU TDD pattern
· Setting A: SIB1 period (20ms/40ms/160ms)
· Setting B1: Cell load (Empty/low/medium)
· Setting B2: Traffic model
· Setting C: SIB1 PDSCH time domain resource index in 38.214 Table 5.1.2.1.1-2
· Setting D: CORESET0/SSB multiplexing pattern including controlResourceSetZero (index) in 38.213 Table 13-6, and searchSpaceZero (index) in 38.213 Table 13-11
· Setting E1: PRACH configurations 
· (legacy) PRACH resources according to the following PRACH configuration for all transmitted SSBs
· Case A1-1: PRACH configuration #5 (20ms) 
· Case A1-2: PRACH configuration #17 (10ms) 
· Case A2-1: PRACH configuration #0 (160ms) 
· (time-domain PRACH adaptation) Additional and legacy PRACH resources yielding total PRACH resources that are according to one of the following PRACH configuration for all transmitted SSBs
· Case B1: PRACH configuration #17 (10ms) 
· Case B2: PRACH configuration #0 (160ms)
· Companies to report details of assumed time domain adaptation mechanism 
· (spatial-domain PRACH adaptation) Additional and legacy PRACH resources yielding total PRACH resources that are according to one of the following PRACH configuration 
· Case C1: PRACH configuration #17 (10ms) 
· Case C2: PRACH configuration #0 (160ms)
· Companies to report details of assumed spatial domain adaptation mechanism, including details of non-uniform PRACH resource allocation across SSBs
· Setting F: Cat 1/Cat 2 BS as defined in TR38.864
· Setting G1: Number of SSB beams: 4,8 SSBs in a SSB burst with SSB pattern case C
· Note 1: Baseline to compare is Case C1 vs Case B1/A1-1/A1-2, Case C2 vs Case B2/A2-1
· Note 2: It is up to company to report the SSB-RO mapping ratio and FDMed RO number, etc
· Note 3: Other PRACH configuration index with different PRACH format other than format 0 is not precluded
· Note 4: Other SSB/SIB1/RACH periodicity/PRACH resource/configuration assumptions are not precluded (up to companies to report)
· Other frameworks for network energy evaluation are not precluded, e.g. including for FR2

Several pros and cons should be considered when adopting non-uniform SSB to PRACH occasions mappings.
The NES benefit of having different PARCH occasions associated with different SSB directions is potentially achieved only if gNB has information on the spatial distribution of UEs. UEs spatial distribution estimation may be possible for RRC_CONNECTED UEs (for instance from measuring reports or from received SRS transmissions). In this case, a gNB, in principle, may configure more occasions for those SSB directions associated with higher UEs density.
However, gNB may not know the spatial distribution of devices in RRC_IDLE or RRC_INACTIVE states, therefore, a minimum number of PRACH occasions must be configured for each SSB transmission to minimize the impact on the legacy devices.
The energy spent to monitor a PRACH occasion is much lower than a transmission, as presented in TR 38.864 (see Annex 3.3). Therefore, reducing the number of receive occasions will lead to lower energy saving than reducing the same number the SSB transmissions, for instance.
In addition, for an (almost) uniform spatial distribution of UEs should be little or no gain in having different numbers of PRACH occasions for different directions. It is expected that only a substantial difference in the spatial distribution of UEs could justify the non-uniform PRACH occasions distribution.
Moreover, when a PRACH time adaptation NES solution is implemented, a minimum necessary number of PRACH occasions is configured at any time, therefore, having further reduction with non-uniform PRACH occasions mapping to each SSB transmission may bring little or no benefits.
In our opinion, it is very important to evaluate spatial PRACH adaptation in conjunction with time adaptation, to understand the value added by the spatial PRACH adaptation. Therefore, time-domain adaptation should be considered as reference for PRACH spatial evaluation.
Proposal 16: Consider PRACH time-domain adaptation as the reference for PRACH spatial evaluations of energy savings.

Paging Time adaptation
In RAN1 #116 meeting companies decided to further study paging occasions (PO) adaptation in time and recognized that the details of the specifications should be handled by RAN2.
Agreement
For adaptation of paging, 
· Study further from RAN1 perspective, techniques for adaptation of paging occasions in time-domain and achievable network energy savings.
· Note: Specification details for PO/PF determination and paging-related configuration/procedures to be handled by RAN2
In our previous contribution in RAN1 #116 [R1-2400099], we noted that, as was found in the study phase [TR 38.864], changing the existing paging patterns may provide little or negligible energy gain in most scenarios.
Moreover, the existing specs already allow large paging periods up to 10.24s (see Annex 3.4), which could allow longer gNB sleeping patterns.
Nevertheless, changes in SSB time distribution imposed by NES solutions may require some changes of paging configuration as an implicit consequence. Based on the reported results in the study phase, we can conclude that there is not enough evidence to justify independent adaptation in time of paging occasions. The only justified configuration changes of paging occasions are those resulting from changing of other signals/channels such SSB.
Proposal 17: RAN1 should prioritize the time adaptation of the paging as an effect of other signal/channel changes (such SSB) over independent paging time adaptation.
 
Conclusions
Proposal 1: For indication of SSB adaptation in time-domain, 
Support gNB to UE indication of SSB time adaptation.
Proposal 2: The trigger of SSB adaptation in time-domain is left to NW decision and implementation. 
Observation 1: For the SSB time adaptation there is no start or stop of SSB transmission, therefore there is a continuous SSB transmission in the cell. Only the SSB configuration may change over time.
Proposal 3: Do not support Option A3, Option B2 and Option B3 from the above agreement. 
Proposal 4: For SSB time adaptation in CA scenarios the NES-capable UEs may be informed of SSB configuration change either by PCell or by SCell.
Proposal 5: Support CA SSB time adaptation with at least two alternating SSB time configurations. 
[bookmark: _Ref129681832]Proposal 6: Support SSB time adaptation indication using common control (for a set of CONNECTED RRC NES UEs) and dedicated control (for instance at the same time as the SCell activation command).
Observation 2: The impact of the SSB time adaptation on idle/inactive UEs is minimized, if the SSB period is not larger than 160ms, [TS 38.331, Clause 5.2.1], which corresponds to maximum periodicity of legacy SSB configurations i.e., maximum value of ssb-periodicityServingCell.
Proposal 7: Support the SSB time adaptation based on the existing SSB transmission formats as defined in TS 38.213, Clause 4.1.
Proposal 8: Support at least two distinct SSB transmission patterns for cell DTX/DRX active and non-active periods.
Proposal 9: NES capable UEs are provided with two separate configurations for the legacy PRACH resources and for the additional PRACH resources respectively. 
Proposal 10: Solutions for PRACH time adaptation should target a minimum number of differences between the configurations for legacy PRACH resources and additional NES PRACH resources.
Proposal 11: Support a new ra-ssb-OccasionMaskIndex for PRACH additional resources, which is a superset of ra-ssb-OccasionMaskIndex for the legacy PRACH resources.
Proposal 12: Define the signaling for PRACH adaptation mechanism for NES-capable UEs.
Proposal 13: For cell DRX active and non-active durations consider a legacy PRACH resource configuration accessible to all UEs, while for the active DRX duration support additional PRACH configurations that can be accessed only by the NES capable UEs.
Proposal 14: If new PRACH occasions for NES UEs are added, support their increased periodicities and more than 2 consecutive slots in a PRACH subframe.
Proposal 15: Support larger periods of association pattern between PRACH occasions and SS/PBCH blocks if their periodicities are increased beyond the Rel 18 specs. 
Proposal 16: Consider PRACH time-domain adaptation as the reference for PRACH spatial evaluations of energy savings.
Proposal 17: RAN1 should prioritize the time adaptation of the paging as an effect of other signal/channel changes (such SSB) over independent paging time adaptation.
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