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Introduction
In this paper, we further explore the adaptation of SSB in the time domain, focusing on its applicable scenarios and potential schemes in Section 2. The adaptation of PRACH in the time/spatial domain is discussed in Section 3 and Section 4. Moreover, adaptation of paging occasions and the unified signaling for adaptation of common signal/channel are considered.
Adaptation of SSB in time domain
Scenarios for adaptation of SSB in time domain
In RAN1#116bis meeting, the agreement for applicable scenario is agreed as follows [1].
	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 


In this agreement, adaptation of SSB in time domain is supported at the scenario for cells with both legacy UEs and Rel-19 NES-capable UEs, where both PCell and SCell are considered.
Let us consider a scenario where a PCell serves both UEs in idle/inactive mode and UEs in connected mode. If the PCell is exclusively configured with cell-defining SSB, and the SSB burst periodicity is increased beyond 20ms to maximize NES gain, this may affect measurements for connected mode UEs that rely on SSB, although such impacts may be deemed acceptable. Conversely, for legacy or Rel-19 NES-capable UEs in idle/inactive mode (might be served), the SSB adaptation could impact the initial access implementation process. On the other hand, if the PCell is configured with both cell-defining SSB and not cell defining SSB, and if the adaptation of cell-defining SSB is considered, the NES gain and the impact on idle/inactive UEs is the same as the analysis mentioned above. While if the adaptation of only not cell-defining SSB is considered, marginal NES gain can be harvested, since there is always a periodic (i.e., 20ms) cell-defining SSB transmission for UEs in idle/inactive mode. However, this approach does not introduce increased latency for the initial access of UEs in idle/inactive mode, especially for legacy UEs in idle/inactive mode.
To effectively explore NES opportunities, particularly in scenarios where the cell-defining SSB is deployed, it is necessary to adapt the periodicity of the cell-defining SSB. Concurrently, it is important to minimize the impact on UEs in idle/inactive mode. Towards the legacy UEs in idle/inactive mode, enabling cell-barring in the MIB can restrict their initial access to NES cell. While to accommodate Rel-19 NES-capable UEs in idle/inactive mode, an additional indication should be employed, e.g. a bit in MIB/SIB1 in CD-SSB is used to override the barring indication and enable the initial access of these UEs. Furthermore, it is assumed that Rel-19 NES-capable UEs in idle/inactive mode would be capable of accessing cells configured with SSB burst periodicity greater than 20ms. 
Moreover, we think the SSB not on sync raster is a subset of Option A2 (not cell-defining SSB), and there would be further limited NES gain if we consider adaptation of SSB that is not on sync raster. 
[bookmark: _Toc21238]If only adaptation of not cell-defining SSB is considered, there is limited negative impact on UEs in idle/inactive mode, but marginal NES gain.
[bookmark: _Toc5387]For PCell, with both legacy UEs and Rel-19 NES-capable UEs, support Option A1: adaptation of CD-SSB.
From the perspective of Rel-19 NES-capable UE’s SCell, the scenarios can be divided into two parts. Firstly, when the coverage of a SCell falls within that of a PCell, serving as a cell dedicated to capacity enhancement, it is expected that no UE in idle or inactive mode will access the SCell due to cell barring measures for such UEs. Consequently, the adaptation of SSB transmission in the time domain can be more flexible. Specifically, it need not adhere to the 20-millisecond SSB burst transmission requirements typically considered for UEs in idle or inactive modes within this SCell. In our view, it would be imprudent to restrict considerations within this applicable scenario to not cell-defining SSBs. Secondly, if the coverage of SCell is partially overlapped with PCell, it may happen that the SCell serves as another UE’s PCell. In this scenario, the considerations applied to Rel-19 NES capable UE’s PCell should also be extended here.
To this regard, we have the following proposal:
[bookmark: _Toc9439]For SCell, with both legacy UEs and Rel-19 NES-capable UEs, support Option B1: adaptation of CD-SSB.
For Rel-19 NES-capable UE in idle/inactive mode, previous analysis of the PCell scenario suggests that if the SSB burst periodicity is set to default 20ms, the network would not be able to achieve great NES gains. Consequently, we propose that the SSB periodicity for Rel-19 NES-capable UEs in idle/inactive modes should be configurable to exceed 20 milliseconds. This adjustment would allow the gNB to adapt to larger periodicities within the cell, based on the system load. Additionally, in this scenario, the considerations applied to Rel-19 NES capable UE’s PCell can be extended here. 
We hereby present our proposal as follows:
[bookmark: _Toc1418][bookmark: _Toc7736]Support SSB adaptation in time domain for Rel-19 NES-capable UEs in idle/inactive mode. 
For the scenarios that cell has only Rel-19 NES-capable UEs, adaptation of SSB in time domain can be applied to the UEs in both idle/inactive mode and in connected mode. For instance, there are some re-farming bands or new spectrums for Rel-19 and beyond R19 UEs, such as band n104, which legacy UEs cannot be aware of the existence of the cell. To this end, SSB adaptation can be more flexible to harvest great NES gain without considering the impact of legacy UEs.
[bookmark: _Toc13385][bookmark: _Toc31394]Support to consider SSB adaptation in time domain in the scenario that cell with only Rel-19 NES-capable UEs.
Potential schemes for adaptation of SSB in time domain 
In RAN1#116bis meeting, there was a possible agreement for potential schemes for adaptation of SSB in time domain [2]. From our perspective, mechanisms of adaptation of SSB burst transmission in time domain should focus on adaptation of SSB burst periodicity. The adaptation of SSB burst periodicity allows small SSB burst periodicity, e.g., 5ms, 10ms, and 20ms, to guarantee AGC and synchronization for UEs when system load is high. While large SSB burst periodicity, e.g., beyond 20ms, is utilized to achieve network energy saving when system load is low.
In current specification [3], UE obtains parameters for SSB through SIB1 or ServingCellConfigCommon, such as SSB burst periodicity through ssb-periodicityServingCell, which can be set as a value from {5ms, 10ms, 20ms, 80ms, 160ms}. For mechanism for adaptation of SSB in time domain, one way is to use system information to inform the adaptation. However, system information can be only updated in modification period, which is multiple of paging cycles. If adaptation of SSB can be only updated via system information, the latency is large. And large update latency will make it difficult to fit into the time-varying cell load. Hence, it is beneficial to update the SSB burst periodicity in a fast way. For example, adapted SSB burst periodicity in DCI signaling should be considered.  
[image: ]
Figure 1 Illustration of SSB adaptation
Moreover, we think general schemes for adaptation of SSB in time domain should be prioritized, and schemes for specific scenarios, including e.g., cell DTX scenario can be further studied. 
To this end, we have the following proposals:
[bookmark: _Toc823]Prioritize to specify adaptation of SSB burst periodicity.
[bookmark: _Toc27244]Specify dynamic signaling for adaptation of SSB in time domain.
Besides, in our view, extended SSB burst periodicity e.g., 320ms, 640ms and etc., can be considered to potentially achieve additional NES gains. And the extended SSB periodicity can be also taken into account in adaptation of SSB burst periodicity. 
[bookmark: _Toc25247]Consider extended SSB burst periodicity in adaptation of SSB burst periodicity.
[bookmark: _Toc82][bookmark: _Toc525][bookmark: _Toc29400][bookmark: _Toc29089]Adaptation of PRACH in time domain   
Potential schemes for adaptation of PRACH in time domain
In RAN1#116bis meeting, there was an agreement about the potential schemes for adaptation of PRACH in time domain [1]. 
	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


According to the agreement, the PRACH resources for Rel-19 NES-capable UE are generated by existing PRACH configurations in current PRACH configuration table in 38.211, including the additional PRACH resources. For example, when the system load is low, a few PRACH resources are configured (e.g., the PRACH configuration index #148 in Figure 2 is employed for UEs) to harvest NES gain. When the system load is high, e.g., there are increasing Rel-19 NES-capable UEs in the cell, the PRACH resources are configured (the PRACH configuration index #162 in Figure 2) to reduce access latency. In this case, legacy UE is configured with PRACH configuration index #148.
[image: ]
Figure 2 PRACH resources patterns for PRACH configuration index#148 and index#162
[bookmark: _Toc7808]PRACH resources for Rel-19 NES-capable UE are generated by existing PRACH configurations in TS 38.211.
Considering the additional PRACH resources, which are distinct from the PRACH resources overlapping with those accessible to legacy UE, the SSB-RO mapping for additional PRACH resources should be carefully designed. According to the agreement in RAN1#116bis meeting, it is agreed that the PRACH resources for legacy UEs and PRACH resources for additional PRACH resources should be mapped to SSB separately [1]. 
	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 


Specifically, the PRACH resources for Rel-19 NES-capable UE can be divided into two parts. The first part refers to the PRACH resources that coincide with the PRACH resources accessible to legacy UEs in both time and frequency domain. While the second part is the PRACH resources that do not share any overlap, either time or frequency domain, with PRACH resources accessible to legacy UEs. For the purpose of clarity in the subsequent discussion, we designate the first part as "overlapped PRACH resources", while the second part is termed “non-overlapped PRACH resources”. 
At first, UE would determine association period based on the number of transmitted SSBs (e.g., equal to 8) and the PRACH resources with the particular PRACH configuration (e.g., based on PRACH configuration index #162). As shown in Figure 3, there are 2 overlapped PRACH resources and 6 non-overlapped PRACH resources within one 40-millisecond association period. Assuming the PRACH resources for legacy UEs (with PRACH configuration #148) are mapped to SSB#0 and SSB#1, respectively, implying the two overlapped PRACH resources are mapped to SSB#0 and SSB#1, respectively as well. Next, the non-overlapped PRACH resources are mapped to the remaining SSB indexes in increasing order, i.e., from SSB#2 to SSB#7.  
[image: ]
Figure 3 Example of separate SSB-RO mapping between overlapped PRACH resources and non-overlapped PRACH resources
[bookmark: _Toc6071]The separate SSB-RO mapping between overlapped PRACH resources with that of legacy UEs and non-overlapped PRACH resources is capable of minimizing the impact of legacy UEs.
[bookmark: _Toc13221]SSB-RO mapping rule for the additional PRACH resources within the association period should take into account the number of transmitted SSBs and PRACH resources including those that are accessible to legacy UE.
From the perspective of adaptation mechanism, we consider to specify DCI based signaling for adaptation of PRACH in time domain. 
In current specification [3], the determination of the PRACH configuration is specified by the prach-ConfigurationIndex, which can be found either within the SIB1 or within higher layer parameters, e.g., ServingCellConfigCommon and BeamFailureRecoveryConfig. Accordingly, gNB can implement PRACH adaptation in time domain by update of SIB1 for idle/inactive UEs or the high layer parameters for connected mode UEs. Nevertheless, in scenarios where network energy saving is a priority, a more expedited approach to adjust the PRACH configuration may be necessary. For example, if the gNB detects a low overload within its cell, it should have the capability to swiftly deactivate additional PRACH occasions. In such instances, a rapid and dynamic signaling mechanism is essential to facilitate this process.
Therefore, the alternatives of adaptation PRACH in time domain can be summarized as follows:
· Alt 1: MAC CE based signaling for adaptation of PRACH in time domain
· Alt 2: DCI based signaling for adaptation of PRACH in time domain 
Among these two alternatives, considering there is no MAC CE transmission for idle/inactive UEs, it is more feasible for idle/inactive UEs to consider DCI based PRACH configuration adaptation. Then for Alt 2, the DCI based indication can be based on the system information or the high layer parameter. For instance, gNB could be pre-configured with multiple candidate PRACH configurations within the system information or high-layer parameters. Subsequently, the gNB could select one appropriate PRACH configuration index by leveraging DCI. 
[bookmark: _Toc14155] Specify DCI based signaling for adaptation of PRACH in time domain. 
Adaptation of PRACH in the spatial domain
Study on adaptation of PRACH in the spatial domain	
According to the agreements in RAN1#116bis meeting, the simulation assumptions for adaptation of PRACH in PRACH in the spatial domain in our contribution are provided as follows: 
· 20ms SSB period
· 30kHz SCS, DDDSU TDD pattern
· Setting A: SIB1 period (20ms, 40ms, 160ms)
· Setting B1: Cell load (Empty (0 UE per cell), low (2 UEs per cell), medium (12 UEs per cell))
· Setting B2: Traffic model - FTP3
· Setting C: Row#1 with (S, L)=(2,12)
· Setting D: controlResourceSetZero: index#0, searchSpaceZero: index#0
· Setting E1: PRACH configurations 
· (legacy) PRACH resources according to the following PRACH configuration for all transmitted SSBs
· Case A1-2: PRACH configuration #162 (10ms, PRACH format B4) 
· (spatial-domain PRACH adaptation) 
· Case C1: PRACH configuration #162 (10ms, PRACH format B4) 
· Spatial domain enhancement scheme 1: non-uniform SSB mapping according to non-uniform UE distribution in the cell.
· Spatial domain enhancement scheme 2: SSB-RO mapping adaptation at the level of association period.
· Setting F: Cat 1 and Cat 2 BS as defined in TR38.864
· Setting G1: Number of SSB beams: 8 SSBs in a SSB burst with SSB pattern case C
· Note: FDMed number = 1, SSB-RO mapping ratio = 1 (1 SSB maps to 1 RO). 
And we assume the UE distribution non-uniform as depicted in Figure 4. In this system, the number of UEs in each SSB is various.
[image: ]
Figure 4 UE distribution simulation results in 8 beams (SSBs)
Consider PRACH configuration index #162 as an illustrative example. The potential network energy savings are primarily reflected in the conservation of PRACH resources within the time domain, assuming that the association period remains unchanged. For instance, as shown in Figure 5, if the muting of three SSBs (#2, #5, #6) occurs due to a smaller number of served UEs in these beams at a time period, this could result in the conservation of three PRACH resources. Consequently, this might allow for a gNB’s sleep period of approximately 20 milliseconds. 
[image: ]
Figure 5 Example 1 of non-uniform SSB-RO mapping
In another scenario, as depicted in Figure 6, if four SSBs (#2, #5, #6, #7) are muted due to smaller number of served UEs in these beams. This action results in a shortened association period, consequently, no PRACH resources are preserved for the NES.
[image: ]
Figure 6 Example 2 of non-uniform SSB-RO mapping.
[bookmark: _Toc11511]NES gain of non-uniform SSB-RO mapping for the PRACH adaptation in the spatial domain are highly depended on the derivation of association period.
Based on previous analysis, Example 1 has the potential to yield NES gains. Consequently, we present the accompanying simulation results in Table 1 for further insight.
Table 1 NES gain of spatial domain enhancement (Scheme 1: Non-uniform SSB-RO mapping) 
	PRACH config.
	SIB1 periodicity
	Cell load
	Power consumption
	NES gain (%)

	
	
	
	Cat 1
	Cat 2
	Cat 1
	Cat 2

	Legacy
	20ms
	Empty
	80.6838
	7.9772
	N/A
	N/A

	
	
	Low
	91.8495
	9.2815
	
	

	
	
	Medium
	175.5477
	19.0578
	
	

	Enh. Scheme 1
	20ms
	Empty
	69.6213
	7.9397
	13.71%
	0.47%

	
	
	Low
	81.5655
	9.2440
	11.20%
	0.40%

	
	
	Medium
	169.7134
	19.0203
	3.32%
	0.20%

	Legacy
	40ms
	Empty
	73.4470
	7.1249
	N/A
	N/A

	
	
	Low
	84.1762
	8.3807
	
	

	
	
	Medium
	165.0097
	17.8404
	
	

	Enh. Scheme 1
	40ms
	Empty
	62.3845
	7.0874
	15.06%
	0.53%

	
	
	Low
	73.8921
	8.3432
	12.21%
	0.45%

	
	
	Medium
	159.1754
	17.8029
	3.54%
	0.21%

	Legacy
	160ms
	Empty
	68.0193
	6.4856
	N/A
	N/A

	
	
	Low
	78.5154
	7.7161
	
	

	
	
	Medium
	157.6810
	16.9940
	
	

	Enh. Scheme 1
	160ms
	Empty
	56.9568
	6.4481
	16.26%
	0.58%

	
	
	Low
	68.2288
	7.6786
	13.10%
	0.49%

	
	
	Medium
	151.8456
	16.9565
	3.70%
	0.22%


[bookmark: _Toc4444]For Cat 1 base station, non-uniform SSB-RO mapping scheme can obtain the following range of NES gain from medium cell load to empty cell load:
a) [bookmark: _Toc19377] 3.32%~13.71% NES gain, when SIB1 periodicity is 20ms.
b) [bookmark: _Toc10839]3.54%~15.06% NES gain, when SIB1 periodicity is 40ms.
c) [bookmark: _Toc22756]3.70%~16.26% NES gain, when SIB1 periodicity is 160ms.
[bookmark: _Toc21362]For Cat 2 base station, non-uniform SSB-RO mapping scheme can obtain the following range of NES gain from medium cell load to empty cell load:
d) [bookmark: _Toc24596]0.20%~0.47% NES gain, when SIB1 periodicity is 20ms.
e) [bookmark: _Toc22652]0.21%~0.53% NES gain, when SIB1 periodicity is 40ms.
f) [bookmark: _Toc6855]0.22%~0.58% NES gain, when SIB1 periodicity is 160ms
An alternative approach involves adapting the PRACH at the level of the association period. For instance, NES gain may result from disabling one or more association periods. As depicted in Figure 7, this approach can lead to the muting of 50% of the association periods. We present the accompanying simulation results in Table 2.
[image: ]
Figure 7 Example of SSB-RO mapping adaptation at the level of association period.
Table 2 NES gain of spatial domain enhancement (Scheme 2: SSB-RO mapping adaptation at the level of association period)
	PRACH config.
	SIB1 periodicity
	Cell load
	Power consumption
	NES gain (%)

	
	
	
	Cat 1
	Cat 2
	Cat 1
	Cat 2

	Legacy
	20ms
	Empty
	80.6838
	7.9772
	N/A
	N/A

	
	
	Low
	91.8495
	9.2815
	
	

	
	
	Medium
	175.5477
	19.0578
	
	

	Enh. Scheme 2
	20ms
	Empty
	68.5588
	7.9272
	15.03%
	0.62%

	
	
	Low
	80.5499
	9.2315
	12.30%
	0.54%

	
	
	Medium
	168.8584
	19.0078
	3.81%
	0.26%

	Legacy
	40ms
	Empty
	73.4470
	7.1249
	N/A
	N/A

	
	
	Low
	84.1762
	8.3807
	
	

	
	
	Medium
	165.0097
	17.8404
	
	

	Enh. Scheme 2
	40ms
	Empty
	60.3845
	7.0749
	17.78%
	0.70%

	
	
	Low
	72.0356
	8.3307
	14.42%
	0.60%

	
	
	Medium
	157.8320
	17.7904
	4.35%
	0.28%

	Legacy
	160ms
	Empty
	68.0193
	6.4856
	N/A
	N/A

	
	
	Low
	78.5154
	7.7161
	
	

	
	
	Medium
	157.6810
	16.9940
	
	

	Enh. Scheme 2
	160ms
	Empty
	54.2584
	6.4356
	20.23%
	0.77%

	
	
	Low
	65.7865
	7.6661
	16.21%
	0.65%

	
	
	Medium
	150.1474
	16.9440
	4.78%
	0.29%


[bookmark: _Toc32269]For Cat 1 base station, SSB-RO mapping adaptation at the level of association period scheme can obtain the following range of NES gain from medium cell load to empty cell load:
g) [bookmark: _Toc4025]3.81%~15.03% NES gain, when SIB1 periodicity is 20ms.
h) [bookmark: _Toc14953]4.35%~17.78% NES gain, when SIB1 periodicity is 40ms.
i) [bookmark: _Toc9390]4.78%~20.23% NES gain, when SIB1 periodicity is 160ms.
[bookmark: _Toc19090]For Cat 2 base station, SSB-RO mapping adaptation at the level of association period scheme can obtain the following range of NES gain from medium cell load to empty cell load:
j) [bookmark: _Toc32708]0.26%~0.62% NES gain, when SIB1 periodicity is 20ms.
k) [bookmark: _Toc11458]0.28%~0.70% NES gain, when SIB1 periodicity is 40ms.
l) [bookmark: _Toc15482]0.29%~0.77% NES gain, when SIB1 periodicity is 160ms
Besides, when accounting for scenarios where multiple SSB-RO mapping cycles exist in one association period, the SSB-RO mapping adaptation at the level of the SSB-RO mapping cycles is also able to yield significant NES gain. 
To this end, based on the simulation results, we have the following proposal:
[bookmark: _Toc19144]Study mechanisms for PRACH adaptation in spatial domain including 
· [bookmark: _Toc15864]SSB-RO mapping adaptation at the level of association period, or SSB-RO mapping cycle 
· [bookmark: _Toc162]Non-uniform SSB-RO mapping
Adaptation of paging occasions in the time domain
Techniques for adaptation of paging occasions in time-domain 
In RAN1#116 meeting, the agreement about adaptation of paging occasions in time domain is shown as follows [1].
	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


Towards adaptation of paging occasions in time domain, the goal is to confine paging occasion in time domain to obtain NES gain. In RAN1#116 meeting, there was consensus that most of proposed schemes about confining paging occasions should be handled by RAN2. To this end, from RAN1’s perspective, the discussion should focus on how to indicate the adaptation of paging. Since paging is mainly monitored by both idle/inactive UEs and connected mode UEs, DCI based indication for the adaptation of paging occasions in time domain is more feasible.
[bookmark: _Toc13415]DCI based indication for the adaptation of paging occasions in time domain can be considered for the paging configuration adaptation. 
Unified signaling for adaptation of common signal/channel
From signaling perspective in general, dynamic adaptation of common signal/channel including SSB, PRACH, paging configuration can be considered together. Therefore, a unified signaling design is proposed to reduce the workload. Besides, a common signaling for both idle/inactive UE and connected UE is preferred.
The idle/inactive mode UEs are required to monitor paging DCI, SI DCI and PEI. For example, paging early indication signaling (PEI) can be considered. UEs in idle/inactive should monitor PEI signaling after receiving SSB. Hence, paging early indication signaling (PEI) is suitable for inform the adaptation of SSB in time domain. For UEs in RRC connected mode, it is necessary to modify the UE behavior on monitoring PEI. 
[bookmark: _Toc29821]A unified signaling can be considered for the indication of SSB adaptation, PRACH adaptation and paging adaptation. 
Conclusion
In this contribution, we have the following observations/proposals:
Observation 1: If only adaptation of not cell-defining SSB is considered, there is limited negative impact on UEs in idle/inactive mode, but marginal NES gain.
Observation 2: The separate SSB-RO mapping between overlapped PRACH resources with that of legacy UEs and non-overlapped PRACH resources is capable of minimizing the impact of legacy UEs.
Observation 3: NES gain of non-uniform SSB-RO mapping for the PRACH adaptation in the spatial domain are highly depended on the derivation of association period.
Observation 4: For Cat 1 base station, non-uniform SSB-RO mapping scheme can obtain the following range of NES gain from medium cell load to empty cell load:
a) 3.32%~13.71% NES gain, when SIB1 periodicity is 20ms.
b) 3.54%~15.06% NES gain, when SIB1 periodicity is 40ms.
c) 3.70%~16.26% NES gain, when SIB1 periodicity is 160ms.
Observation 5: For Cat 2 base station, non-uniform SSB-RO mapping scheme can obtain the following range of NES gain from medium cell load to empty cell load:
a) 0.20%~0.47% NES gain, when SIB1 periodicity is 20ms.
b) 0.21%~0.53% NES gain, when SIB1 periodicity is 40ms.
c) 0.22%~0.58% NES gain, when SIB1 periodicity is 160ms
Observation 6: For Cat 1 base station, SSB-RO mapping adaptation at the level of association period scheme can obtain the following range of NES gain from medium cell load to empty cell load:
a) 3.81%~15.03% NES gain, when SIB1 periodicity is 20ms.
b) 4.35%~17.78% NES gain, when SIB1 periodicity is 40ms.
c) 4.78%~20.23% NES gain, when SIB1 periodicity is 160ms.
Observation 7: For Cat 2 base station, SSB-RO mapping adaptation at the level of association period scheme can obtain the following range of NES gain from medium cell load to empty cell load:
a) 0.26%~0.62% NES gain, when SIB1 periodicity is 20ms.
b) 0.28%~0.70% NES gain, when SIB1 periodicity is 40ms.
c) 0.29%~0.77% NES gain, when SIB1 periodicity is 160ms

Proposal 1: For PCell, with both legacy UEs and Rel-19 NES-capable UEs, support Option A1: adaptation of CD-SSB.
Proposal 2: For SCell, with both legacy UEs and Rel-19 NES-capable UEs, support Option B1: adaptation of CD-SSB .
Proposal 3: Support SSB adaptation in time domain for Rel-19 NES-capable UEs in idle/inactive mode.
Proposal 4: Support to consider SSB adaptation in time domain in the scenario that cell with only Rel-19 NES-capable UEs.
Proposal 5: Prioritize to specify adaptation of SSB burst periodicity.
Proposal 6: Specify dynamic signaling for adaptation of SSB in time domain.
Proposal 7: Consider extended SSB burst periodicity in adaptation of SSB burst periodicity.
Proposal 8: PRACH resources for Rel-19 NES-capable UE are generated by existing PRACH configurations in TS 38.211.
Proposal 9: SSB-RO mapping rule for the additional PRACH resources within the association period should take into account the number of transmitted SSBs and PRACH resources including those that are accessible to legacy UE.
Proposal 10: Specify DCI based signaling for adaptation of PRACH in time domain.
Proposal 11: Study mechanisms for PRACH adaptation in spatial domain including
• SSB-RO mapping adaptation at the level of association period, or SSB-RO mapping cycle
• Non-uniform SSB-RO mapping
Proposal 12: DCI based indication for the adaptation of paging occasions in time domain can be considered for the paging configuration adaptation.
Proposal 13: A unified signaling can be considered for the indication of SSB adaptation, PRACH adaptation and paging adaptation.
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