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1 Introduction
The Rel-19 WID of Network Energy Savings (WID RP-240170) was agreed in RAN#102 [1], the WI objective on adaptation of common signal transmission is copied below: 1. 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 
· Information exchange between gNBs at least for the configuration of wake-up signal, if necessary.
· Checkpoint for normative work in RAN#105


In RAN2#125b [2], only paging adaptation was discussed, and below agreement was made. SSB adaptation and RACH adaptation were not discussed due to time limitation.
Agreements on paging adaptation:
1. From the UE point of view, UE will monitor one PEI/PO every paging DRX cycle, i.e. the UE doesn’t skip PO in paging DRX cycle.
2. For adaptation of paging occasions in time domain, RAN2 to study a) bundle paging frames and b) extend the values of N to have increased interval between PFs (e.g. T/64, T/128 ...) and compensating decrease in number of PFs by increasing POs per PF.
3. For Paging adaptation, R2 discusses the following options on compatibility of legacy RRC_IDLE/RRC_INACTIVE UE:
 	- Option 1: Prevent the access of legacy UE via barring;
 	- Option 2: Separate paging resources for legacy UEs and Rel-19 NES UEs (assuming there are legacy UEs)
In this contribution, we further discuss RAN2 work on adaptation of common signal transmission.
2 Discussion 
2.1 Adaptation of paging occasions
2.1.1 Legacy UE compatibility  
We first discuss below legacy UE compatibility issue identified in RAN2#125b [2]:
1. For Paging adaptation, R2 discusses the following options on compatibility of legacy RRC_IDLE/RRC_INACTIVE UE:
 	- Option 1: Prevent the access of legacy UE via barring;
 	- Option 2: Separate paging resources for legacy UEs and Rel-19 NES UEs (assuming there are legacy UEs)
Option 1 means MNOs need to deploy Rel-19 NES cells which only support Rel-19 UEs capable of paging adaptation. We don’t think it makes sense especially at late release of NR because it may lead to coverage holes. 
Observation 1: It doesn’t make sense to deploy Rel-19 NES cells which only support Rel-19 UEs capable of paging adaptation especially at late release of NR because it may lead to coverage holes.
Thus, we propose RAN2 to focus on Option 2.
Proposal 1: RAN2 don’t introduce new legacy UE barring mechanism for paging adaptation, i.e., Rel-19 NES cells support both Rel-19 UEs capable of paging adaptation and legacy UEs. 
2.1.2 Solution details  
In this subsection, we further discuss paging adaptation solutions based on below RAN2#125b agreement [2].  
1. For adaptation of paging occasions in time domain, RAN2 to study a) bundle paging frames and b) extend the values of N to have increased interval between PFs (e.g. T/64, T/128 ...) and compensating decrease in number of PFs by increasing POs per PF.
First, according to our Proposal 1 on legacy UE impacts, we think both options need to introduce an additional paging configuration only for Rel-19 UEs.
Proposal 2: For both identified paging adaptation options, introduce an additional paging configuration for Rel-19 UEs different from PCCH-Config for legacy UEs.
Then, we think RAN2 need to refine the details of the two identified solutions before analyzing their Pros and Cons. In our understanding, option b) is clear enough but option a) needs further discussion because detailed mechanism on how to bundle paging frames is not clear. For option b), we think there are the following two Alternatives:
Alt-1: via subgroup ID
As illustrated in Figure.1, two legacy UEs use one set of paging configuration with sparse PF value (i.e. N=T/16) while 4 Rel-19 NES UEs use another set of paging configuration with denser PF value (i.e. N=T/8). With legacy PF formula, the two legacy UEs are assigned to PF in RF#0 and RF#15. If these 4 Rel-19 UEs still use the legacy PF formula, they will be assigned to PF in RF#0, RF#7, RF#15, and RF#23. It will make the NW can’t sleep in the whole paging cycle. Instead, if Rel-19 UEs use below new PF formula with UE_ID replaced with SubGroup_ID introduced in Rel-17, 
(SFN + PF_offset) mod T = (T div N)*(UE_ID SubGroup_ID mod N)
they will be assigned to PF in RF#0 and RF#7. Thus, the NW can sleep after RF#15. By setting SubGroup_ID, NW could ensure that all these UEs are mapped to particular PFs instead of spreading out all over the paging cycle. 
Alt-2: via reducing time interval of two consecutive PFs
As illustrated in Figure.2, another alternative is to reduce time interval of two consecutive PFs. In legacy PF calculation formula, the time interval of two consecutive PFs is (T div N). Thus, we could concentrate PFs by reducing this interval. For example, the time interval can be reduced to 1 via removing the term (T div N) as illustrated below:
(SFN + PF_offset) mod T = (T div N)*(UE_ID Mod N)
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Figure.1 Alt-1 of Option a): map UEs to concentrated PFs via subgroup ID
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Figure.2 Alt-2 of Option a): map UEs to concentrated PFs via reducing time interval of two consecutive PFs
Thus, we propose to refine option a) with detailed mechanisms for further study (e.g., comparison with option b). 
Proposal 3: On paging adaptation Option a), RAN2 capture the following two detailed mechanisms of bundling paging frames for further study:   
· Alt-1: via subgroup ID (SFN + PF_offset) mod T = (T div N)*(UE_ID SubGroup_ID mod N)
· Alt-2: via reducing interval of consecutive PFs (SFN + PF_offset) mod T = (T div N)*(UE_ID Mod N)
2.2 Adaptation of PRACH in time domain
RAN1#116 and RAN1#116b had discussed adaptation of PRACH in time domain [3][4]. In RAN1#116b [4], it was agreed to support adaptation mechanism based on additional RACH resources for NES-capable UE in all RRC states. The additional PRACH resources are provided via a separate prach-ConfigurationIndex and a separate SSB-RO mapping is performed for the additional PRACH resources. 
	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

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 

Agreement
Support adaptation mechanisms of PRACH in time-domain for following:   
· UE in idle/inactive mode
· UE in connected mode


Firstly, we think above RAN1 agreements can be applicable to both 2-step RACH and 4-step RACH because they share the same SSB-RO mapping mechanism. Although most RAN1 studies focus on 4-step RACH adaptation for now, the delta spec impact to support 2-step RACH adaptation is expected to be marginal. Thus, we see no reason to preclude 2-step RACH. 
Proposal 4: RACH adaptation in time domain is applicable to both 2-step RACH and 4-step RACH.
Secondly, we discuss whether RACH adaptation is applicable to CBRA or CFRA. Please note that RACH adaptation in time domain is under the WID objective of “Specify adaptation of common signal/channel transmissions”. Because CFRA is UE dedicated signal, we don’t think CFRA is in scope.
Proposal 5: RACH adaptation in time domain is only applicable to CBRA because CFRA is UE dedicated signal which is not in scope of WID “Specify adaptation of common signal/channel transmissions”.
Thirdly, we discuss the legacy compatibility issue. Because above RAN1 agreements have considered legacy UE impacts, our understanding is that RAN2 don’t need to introduce new legacy UE barring mechanism for RACH adaptation. Meanwhile, similar to paging adaptation, we don’t think it makes sense to deploy Rel-19 NES cells which only support Rel-19 UEs capable of RACH adaptation because it may lead to coverage holes. 
Proposal 6: RAN2 don’t introduce new legacy UE barring mechanism for RACH adaptation in time domain, i.e., Rel-19 NES cells support both Rel-19 UEs capable of RACH adaptation and legacy UEs. 
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Figure. 3 Illustration of issues on RO selection in RACH adaptation in time domain 
Finally, to implement above RAN1 agreements, we think at least below RAN2 spec impacts are foreseen:
· RRC impacts: introduce a separate SSB-RO mapping configuration for additional RACH resource, e.g. ssb-perRACH-OccasionAndCB-PreamblesPerSSB-NES in RACH-ConfigCommon.
· MAC impacts: RO selection enhancement to allow Rel-19 UEs to select both additional PRACH resources and legacy PRACH resources. The enhancement should at least address below 2 issues.
1) According to section 5.1.2 of TS 38.321 [6], the UE selects a PRACH occasion randomly with equal probability amongst the consecutive PRACH occasions associated with the selected SSB. However, as illustrated in Figure.3, the additional PRACH resources and legacy PRACH resources may not be regarded to be consecutive PRACH occasions (e.g. it is not clear whether RO#1 of legacy RACH resource and RO#0 of additional RACH resource are consecutive or not). 
2) Meanwhile, it is not clear how the UE prioritizes legacy RACH resource or additional RACH resource. For example, if target for RACH latency minimization, the UE may prioritize legacy RACH resource or additional RACH resource depending on when preamble transmission is triggered (e.g. the UE may prioritize legacy RACH resource when preamble transmission is triggered in T0, and the UE may prioritize additional RACH resource when preamble transmission is triggered in T1 in Figure.3).   
Observation 2: RO selection needs to address below 2 issues:
1) Whether / when the additional PRACH resources and legacy PRACH resources can be regarded to be consecutive PRACH occasions.
2) Whether / when the UE prioritizes legacy RACH resource or additional RACH resource.
Thus, we propose:
Proposal 7: To support additional RACH resource mapping, RAN2 spec impacts at least include below aspects:
· RRC impacts: introduce a separate SSB-RO mapping configuration for additional RACH resource, e.g. ssb-perRACH-OccasionAndCB-PreamblesPerSSB-NES in RACH-ConfigCommon.
· MAC impacts: RO selection enhancement to allow Rel-19 UEs to select both additional PRACH resources and legacy PRACH resources.
2.3 Adaptation of PRACH in spatial domain
In this section, we discuss adaptation of PRACH in spatial domain. Please note that RAN2#126 is the last meeting to make conclusion whether to continue normative work. · 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


In our understanding, the motivation of this study is that UEs may not follow a uniform spatial distribution in the cell. It will cause the issue that the ROs for some beams could have a higher UE arrival rate than others. In current spec, the number of ROs and preamble that are associated with one SSB is uniformly distributed. It may not be well suited for the situation with non-even loading in different SSBs. Therefore, allowing non-even PRACH resources per SSB could balance RACH resource loading across different SSBs. In consequence, the RACH load balancing can achieve NES gain because it alleviates gNB detection complexity by reducing the number of hypothesis tests.
Observation 3: Allowing non-even PRACH resources per SSB could balance RACH resource loading across different SSBs. In consequence, it can achieve NES gain because it alleviates gNB detection complexity by reducing the number of hypothesis tests.
Since it is a RAN1 led study, we suggest RAN2 to align the understanding on the motivation of PRACH adaptation in spatial domain but leave it to RAN1 to conclude whether to pursue it in normative phase.
Regarding to solutions, we think there are basically two high level solutions: 
Alt-1: dynamic adaptation of additional PRACH resource that NW actually monitors
As illustrated in Figure. 4, NW dynamically indicates the UE the additional PRACH resources that NW actually monitors, and the NW stops monitoring on PRACH resources that are associated to SSBs that have fewer UEs. As example in Figure. 3, NW could completely stop monitoring ROs associated with SSB #2. We think this solution can leverage the design of RACH adaptation in time domain. 
Alt-2: map additional PRACH resource to a subset of SSB(s)
In Rel-17, RAN2 introduced general RACH framework to allow coexistence of different RACH feature combinations via RRC configuration (i.e. FeatureCombinationPreambles and FeatureCombination) [5]. However, it only allows same number of RO/preambles per SSB. Then, as illustrated in Figure. 4, the NW configures un-even number of PRACH resources associated with different SSBs via extending general RACH framework. As example is illustrated in Figure. 5, the number of PRACH resources associated with SSB #2 is reduced from 2 to 1, so that NW could stop monitoring on some PRACH resources for some SSBs.
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Figure.4 Example of spatial adaptation Alt-1: NW dynamically indicate the PRACH resources that NW actually monitors (left figure is the case of N=1 and right figure is the case of N=1/2)
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Figure.5 Example of spatial adaptation Alt-2: map PRACH resources to a subset of SSB(s) (left figure is the case of N=1/2 and right figure is the case of N=2)

Observation 4: In Rel-17, RAN2 introduced general RACH framework to allow coexistence of different RACH feature combinations via RRC configuration (i.e. FeatureCombinationPreambles and FeatureCombination). However, it only allows same number of RO/preambles per SSB.
In our understanding, Alt-1 can be left to RAN1 because the design of RACH adaptation in time domain can be leveraged, and its main spec impact is in RAN1. On the other hand, main spec impact of Alt-2 is in RAN2. Specifically, we think potential RAN2 work includes:
· RRC impact: extend general RACH framework to allow mapping additional PRACH resource to a subset of SSB(s).
· We think the extension is feasible from RAN2 perspective. One example of RRC specification change is illustrated in Figure. 6. Its details can be further discussed in normative phase.  
· MAC impact: whether SSB selection needs enhancement if different number of PRACH resources are mapped to different SSB.
· Based on assumption of even number of PRACH resources per SSB, TS 38.321 is specified that it is up to UE implementation to select SSBs whose RSRP > threshold. Otherwise, any SSB can be selected. However, in case of un-even RO distribution among SSBs, we may revisit the legacy SSB selection procedure, e.g. prioritize SSB with higher number of PRACH resource.  
Thus, we propose:
Proposal 8: For RACH adaptation in spatial domain, RAN2 spec impacts at least include below aspects:
· RRC impact: extend general RACH framework to allow mapping additional PRACH resource to a subset of SSB(s).
· MAC impact: whether SSB selection needs enhancement if different number of PRACH resources are mapped to different SSB.
Based on above discussion, we think RAN2 can conclude RACH adaptation in spatial domain is feasible from RAN2 perspective, and we can leave it to RAN1 to evaluate NES gain and conclude whether to pursue it in normative phase.
Proposal 9: RAN2 conclude RACH adaptation in spatial domain is feasible from RAN2 perspective and leave it to RAN1 to conclude whether to pursue it in normative phase.
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Figure.6 Example of RRC spec changes to allow mapping additional PRACH resource to a subset of SSB(s)
2.4 Adaptation of SSB in time domain
RAN1#116 discussed adaptation of SSB, and below agreement on adaptation mechanism was made [3]:
In above agreement, we think there are two groups of mechanisms which are highlighted as yellow and cyan respectively: 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


· The highlighted ones are essentially adaptation of SSB periodicity (e.g. ssb-PeriodicityServingCell in SIB1) and/or transmitted beam(s) in one SSB burst (i.e. ssb-PositionsInBurst in SIB1) within IE ServingCellConfigCommonSIB, as illustrated in Figure.7.
· We think they may have RAN2 impacts related to L3 measurement, including RRM, RLM and BFD:
· RRM: In legacy RRM based on SSB, the NW need to configure UEs SMTC and SSB_ToMeasure in MeasObjectNR for RRC_CONNECTED UEs and in SIB2/4 for RRC_IDLE/RRC_INACTIVE UEs. However, the legacy RRC reconfiguration of SMTC and/or SSB_ToMeasure may not work because RRC signaling is slower than DCI / MAC-CE which may lead to failure of UE performing RRM.
· RLM: In legacy RLM, several SSB(s) can be configured as RLM-RS in RRC. However, the legacy RRC reconfiguration of RadioLinkMonitoringConfig may not work because RRC signaling is slower than DCI / MAC-CE which may lead to failure of UE performing RLM (e.g. one actually transmitted beam configured as RLM-RS is turned off after SSB adaptation).
· BFD: In legacy BFD in SCell, several SSB(s) can be configured as BFD-RS in RRC. However, the legacy RRC reconfiguration of RadioLinkMonitoringConfig may not work because RRC signaling is slower than DCI / MAC-CE which may lead to failure of UE performing BFD (e.g. one actually transmitted beam configured as BFD-RS is turned off after SSB adaptation).
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Figure. 7 Illustration of SSB adaptation mechanisms 
· The highlighted one is enhancement of Cell DTX for SSB adaptation. 
· Please note that Cell DTX is only applied to the UEs in CONNECTED state in Rel-18 NES, and Cell DTX is not in scope of WID. Thus, we think RAN2 can wait RAN1 input. 
Observation 5: Adaptation of SSB periodicity and/or transmitted beam(s) in one SSB burst may lead to failure of UE performing L3 measurement, including RRM, RLM and BFD.   
Observation 6: Although Cell DTX for SSB adaptation may have RAN2 impact, Cell DTX is only applied to the UEs in CONNECTED state and Cell DTX is not in scope of Rel-19 WID. Thus, RAN2 can wait RAN1 input. 
Meanwhile, RAN1#116b also made below agreement on applicable scenario of SSB adaptation [4]: 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 


With this agreement, it is not clear for now whether SSB adaptation is only applicable to CONNECTED UE and whether it can be CD-SSB. We think one potential RAN2 impact is to introduce a new legacy UE barring mechanism if RAN1 agree SSB adaptation is applicable to IDLE / INACTIVE UEs and CD-SSB, i.e., Rel-19 NES cell can be configured to bar legacy UE meanwhile allow Rel-19 NES capable UEs to camp.    
Observation 7: It is not clear whether SSB adaptation is only applicable to CONNECTED UE and whether it can be CD-SSB. If RAN1 agree SSB adaptation is applicable to IDLE / INACTIVE UEs and CD-SSB, one potential RAN2 impact is to introduce a new legacy UE barring mechanism.
Finally, RAN1#116b made below agreement on signaling of SSB adaptation [4]. Agreement
For indication of adaptation of SSB in time-domain, 
· Support at least SSB adaptation provided by gNB without UE trigger

As usual, potential RAN2 work is to design MAC-CE format if RAN1 agree to use MAC-CE to notify UE SSB adaptation. For now, RAN2 can wait RAN1 input. 
Based on above discussion, we identify below potential RAN2 work on SSB adaptation.  
Proposal 10: On SSB adaptation, potential RAN2 work includes below 3 aspects:
1) How the UE performs L3 measurement upon SSB adaptation, including RRM, RLM and BFD.
2) If RAN1 agree it is applicable to IDLE / INACTIVE UEs and CD-SSB, RAN2 may need to introduce a new legacy UE barring mechanism, i.e., Rel-19 NES cell bars legacy UE but allows Rel-19 UEs to camp.
3) If RAN1 agree to use MAC-CE to notify UE SSB adaptation, RAN2 design MAC-CE format.
3 Conclusion
In this contribution, we further discuss RAN2 work on common signal transmission adaptation. Our observations are: 
Observation 1: It doesn’t make sense to deploy Rel-19 NES cells which only support Rel-19 UEs capable of paging adaptation especially at late release of NR because it may lead to coverage holes.
Observation 2: RO selection needs to address below 2 issues:
1) Whether / when the additional PRACH resources and legacy PRACH resources can be regarded to be consecutive PRACH occasions.
2) Whether / when the UE prioritizes legacy RACH resource or additional RACH resource.
Observation 3: Allowing non-even PRACH resources per SSB could balance RACH resource loading across different SSBs. In consequence, it can achieve NES gain because it alleviates gNB detection complexity by reducing the number of hypothesis tests.
Observation 4: In Rel-17, RAN2 introduced general RACH framework to allow coexistence of different RACH feature combinations via RRC configuration (i.e. FeatureCombinationPreambles and FeatureCombination). However, it only allows same number of RO/preambles per SSB.
Observation 5: Adaptation of SSB periodicity and/or transmitted beam(s) in one SSB burst may lead to failure of UE performing L3 measurement, including RRM, RLM and BFD.   
Observation 6: Although Cell DTX for SSB adaptation may have RAN2 impact, Cell DTX is only applied to the UEs in CONNECTED state and Cell DTX is not in scope of Rel-19 WID. Thus, RAN2 can wait RAN1 input. 
Observation 7: It is not clear whether SSB adaptation is only applicable to CONNECTED UE and whether it can be CD-SSB. If RAN1 agree SSB adaptation is applicable to IDLE / INACTIVE UEs and CD-SSB, one potential RAN2 impact is to introduce a new legacy UE barring mechanism.

Based on observations, our proposals are:
Adaptation of paging occasions
Proposal 1: RAN2 don’t introduce new legacy UE barring mechanism for paging adaptation, i.e., Rel-19 NES cells support both Rel-19 UEs capable of paging adaptation and legacy UEs. 
Proposal 2: For both identified paging adaptation options, introduce an additional paging configuration for Rel-19 UEs different from PCCH-Config for legacy UEs.
Proposal 3: On paging adaptation Option a), RAN2 capture the following two detailed mechanisms of bundling paging frames for further study:   
· Alt-1: via subgroup ID (SFN + PF_offset) mod T = (T div N)*(UE_ID SubGroup_ID mod N)
· Alt-2: via reducing interval of consecutive PFs (SFN + PF_offset) mod T = (T div N)*(UE_ID Mod N)
Adaptation of PRACH in time domain
Proposal 4: RACH adaptation in time domain is applicable to both 2-step RACH and 4-step RACH.
Proposal 5: RACH adaptation in time domain is only applicable to CBRA because CFRA is UE dedicated signal which is not in scope of WID “Specify adaptation of common signal/channel transmissions”.
Proposal 6: RAN2 don’t introduce new legacy UE barring mechanism for RACH adaptation in time domain, i.e., Rel-19 NES cells support both Rel-19 UEs capable of RACH adaptation and legacy UEs. 
Proposal 7: To support additional RACH resource mapping, RAN2 spec impacts at least include below aspects:
· RRC impacts: introduce a separate SSB-RO mapping configuration for additional RACH resource, e.g. ssb-perRACH-OccasionAndCB-PreamblesPerSSB-NES in RACH-ConfigCommon.
· MAC impacts: RO selection enhancement to allow Rel-19 UEs to select both additional PRACH resources and legacy PRACH resources.
Adaptation of PRACH in spatial domain
Proposal 8: For RACH adaptation in spatial domain, RAN2 spec impacts at least include below aspects:
· RRC impact: extend general RACH framework to allow mapping additional PRACH resource to a subset of SSB(s).
· MAC impact: whether SSB selection needs enhancement if different number of PRACH resources are mapped to different SSB.
Proposal 9: RAN2 conclude RACH adaptation in spatial domain is feasible from RAN2 perspective and leave it to RAN1 to conclude whether to pursue it in normative phase.
Adaptation of SSB in time domain
Proposal 10: On SSB adaptation, potential RAN2 work includes below 3 aspects:
1) How the UE performs L3 measurement upon SSB adaptation, including RRM, RLM and BFD.
2) If RAN1 agree it is applicable to IDLE / INACTIVE UEs and CD-SSB, RAN2 may need to introduce a new legacy UE barring mechanism, i.e., Rel-19 NES cell bars legacy UE but allows Rel-19 UEs to camp.
3) If RAN1 agree to use MAC-CE to notify UE SSB adaptation, RAN2 design MAC-CE format.
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RACH-ConfigCommon ::= SEQUENCE {
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ssb0-CBRA-r19 {
startPreamblefornewCBRA-r19 = 8
nofPreamblesfornewCBRA-r19 =
ssb-SharedRO-Maskindex-r19 = All
numberOfRA-PreamblesGroup A-r19 = 4
}
ssb1-CBRA-r19 -> absent [note: which means the same as legacy CBPR]
}

Total number of CBPRs in a RACH slot
- Legacy UE:
SSBO: 32 (16 for Group A, 16 for Group B)
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SSB1: 32 (32 for Group A, 32 for Group B)
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