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1. Introduction
At the RAN#102 meeting, the new work item of “Enhancement of network energy savings for NR” was agreed [1]. In this contribution, we provide our views on the third objective on adaptation of common signal/channel transmissions, and the scope of the objective is shown as below.

	[bookmark: _Hlk162725176]The objectives of the work item are the following:
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 



2. Discussion
2.1	Adaptation of each channel/signal
For NES purpose, we discuss the candidates for adaptations and applicable scenarios for each common signal/channel. First, we’d like to clarify how to obtain NES gain by adaptation over the legacy operation. One approach is to introduce new properties/parameters to reduce occasion/duration in time domain at gNB. The other approach is to introduce more efficient/dynamic mechanism to change property of common signal/channel following a change in condition/situation. (e.g., when configured PRACH capacity is lacking, at that time NW decides to provide additional PRACH resources more dynamically following the situation). Any techniques in this objective should be evaluated from these perspectives for NES operation.

Observation 1:
· For adaptation of common signal/channel in NES operation, the following two approaches should be considered.
· Introduce new properties/parameters to reduce the gNB TX/RX occasion/duration in time domain.
· Introduce more efficient/dynamic mechanism to change properties of common signals/channels.
· Carefully consider how/when gNB can decide whether/for which property to apply dynamic adaptation.

2.1.1	SSB in time domain
Legacy configuration/behavior 
For initial cell selection, a UE assumes SSB periodicity of 20ms, and after cell selection, the UE acquires the SSB configuration of the serving cell from SIB1 mainly for rate matching purpose. For neighboring cell measurement purpose, the UE would acquire neighboring cell’s SSB configurations. After RRC connected, the UE can acquire these parameters from RRC dedicated signaling (RRCReconfiguration).

These parameters included in SIB1/RRCReconfiguration can be updated (i.e., adapted) even by using the current specification. For idle mode UEs deriving SSB/PRACH related parameters from SIB1, the SIB1 update is indicated by DCI format 1_0 as a “Short message”. It can be sent every default paging cycle*{2, 4, 8, 16} for multiple UEs as a group common signaling. That implies that adaptation of SSB and PRACH configurations in SIB1 for multiple idle UEs can be done by the current specification with relatively long-term adaptation and less signaling overhead. From NES perspective thanks to less signaling overhead of the legacy “short message”, we believe RAN1 should carefully evaluate a necessity of a new indication mechanism to update (adapt) SSB/PRACH configurations for idle UEs.

2.1.1.1	Applicability (which scenario)
	Agreement
For the adaptation mechanisms of SSB in time-domain, study further applicable scenarios and associated legacy UE impact/handling (if any) based on the following: 
· Applicability to UE in idle/inactive and/or connected mode 
· Applicability to PCell and/or SCell(s)


Applicable scenarios of SSB adaptation in time domain were discussed [2]. We would like to support PCell adaptation that may affect idle and connected mode UEs to achieve more NES gain.

Proposal 1:
· Support SSB adaptation in time domain on Pcell that may affect idle and connected mode UEs.

Backward compatibility
Potential concerns about impact on UE behavior in initial cell selection was raised in the previous meeting. One concern would be that a legacy UE assumes SSB periodicity is equal to or less than 20ms in initial cell selection, so if SSB properties in time domain on PCell (i.e., SSB on sync raster in this context) are changed, especially periodicity is to be longer than 20ms, the legacy UE may miss some SSB on the sync raster.
However, our understanding is that it is not forbidden in the current specification for gNB to operate a SSB with periodicity longer than 20ms on PCell. The specification just defines the UE behavior to assume a SSB with periodicity equal to 20ms in initial cell selection. In addition, SIB1 indicates SSB configurations including periodicity, and the candidate value for the SSB periodicity in SIB1 is not limited to 20ms or shorter.
The above situation can be deployed when NW can afford a possibility that some UEs may overlook some SSB on a frequency (and as a result, the UE cannot camp on the cell or takes more time to camp on the cell). We’d like to emphasize that the possibility happens only in initial cell selection i.e., a UE has no information about the SSB. In addition, we understand that there is a situation where a UE may sometimes overlook some SSB in practical field due to miss-detection of PSS/SSS. The possibility can be addressed by an overlapping multiple-cells deployment as shown in the below figure.
Therefore, we believe that there can be said not much problem that a (legacy) UE in initial cell selection overlooks a cell with periodicity longer than 20ms and potentially a Rel-19 NES cell with adaptive SSB. Anyway, in order to decide the applicability of SSB adaptation, companies in RAN1 should firstly make a common understanding on the aspect.

Proposal 2:
· It is possible operation that cell defining SSB is transmitted with a periodicity longer than 20ms (and equal to or shorter than 160ms) according to SSB configuration in SIB1 even in the current specification.
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Fig.1 UE behavior in initial cell selection on a cell with SSB of 160ms periodicity in multiple cells deployment

With the above operation, there are two aspects that can be enhanced, (1) a new UE in initial cell selection may assume different SSB property from the legacy for efficient cell selection, (2) change of SSB properties is indicated to idle and/or connected UEs more efficiently than the legacy indication (i.e., via SIB1 update or RRC Reconfiguration). 

Proposal 3:
· For adaptation of cell defining SSB in time domain, the following two approaches can be considered, 
· Enhancement of the UE behavior in initial cell selection.
· Enhancement of the indication on the change of SSB properties.
· FFS: Whether legacy UEs can camp on Rel-19 SSB adaptative NES cell with the above enhancement of indication or not.

2.1.1.2	Adaptation candidates
	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


Various kinds of SSB adaptation were listed up in the previous meeting. There seems to be mainly three types of adaptation, (1) SSB burst level adaptation, (2) SSB beam level adaptation, and (3) combination of them or more like adaptation mechanism, which can be categorized as follows.

(1) SSB burst level adaptation: 
· Adaptation of SSB burst periodicity.
· Adaptation based on skipping/transmitting some SSB bursts non-uniformly with single SSB configuration.
· Whether to support new SSB burst periodicity value(s)
(2) SSB beam level adaptation: 
· Adapting the transmitted number of SSBs within a SSB burst
· 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
(3) Adaptation mechanism (or combination of SSB burst and beam level adaptation) : 
· Adaptation based on two SSB configurations where up to two configurations can be active
· Cell DTX for SSB adaptation

From our perspective, which adaptation is appropriate totally depends on the applicability of adaptation. RAN1 should decide the applicability at first or discuss adaptation candidates separately for each applicability. Considering limited time budget in RAN1, we prefer the former approach.

Proposal 4:
· RAN1 decides SSB adaptation applicability before discussion on SSB adaptation candidates.

At this stage, since we would like to support SSB adaptation on PCell, we prefer SSB burst level adaptation. This is because SSB burst level adaptation would achieve longer sleep duration (higher NES gain) such as about an integer multiple of SSB periodicity than SSB beam level adaptation which could achieve sleep duration of few ms within SSB periodicity. 
The other reason not to prefer to support SSB beam level adaptation on PCell is discussed as follows:
A change of the number of SSB indices to be transmitted can be considered to the change of the area covered by the cell (/SSB(s)). Since each SSB is used for a different beam or repetition with a same beam, the change of the number of SSB indices would change the cell area (as shown in the below figure). 
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Fig.2 SSB beam level (SSB position/SSB index) adaptation on PCell/SCell

For SSB burst level adaptation, this operation can be performed when it can be acceptable by NW that a UE in initial cell selection takes more time to access the cell or a UE in the serving cell takes more time to perform RRM/RLM. In this sense, the motivation is unclear for gNB to decide to apply adaptation techniques to transmit SSB bursts non-uniformly, such as skipping some SSB burst or applying cell DTX on uniform periodic SSB transmission. Thus, we think just adaptation of periodicity based on the legacy parameters is sufficient for NES operation.

Observation 2:
· For SSB adaptation, adapting periodicity allows gNB to enter longer sleep than adapting TX pattern within a period (i.e., SSB position/number) in general.
· SSB TX pattern adaptation of PCell may cause a coverage degradation or it could not provide NES gain due to increased SSB transmission or power in other cell to avoid coverage degradation.
Proposal 5:
· For SSB adaptation in time domain on PCell, support adaptation of periodicities based on the legacy parameters.

2.1.1.3	Adaptation mechanism
	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


On adaptation mechanism, the most important thing is in what condition/when adaptation can be applied. As discussed above, one criterion would be when NW can accept that a UE’s access delay may be longer on a NES cell. In other words, NW can adapt SSB property (to less SSB) to obtain NES gain when there are only some particular types of UEs, e.g., only low mobility UEs and non-low latency service UEs in an area covered by the cell with SSB adaptation. This operation would be done based on NW’s future prediction based on a historical tendency. We think the change of tendency (i.e., what types of UE are in the cell) could be handled by semi-static manner (i.e., not necessary to be handled by dynamic manner). 

Proposal 6:
· For SSB adaptation in time domain, support gNB triggering adaptation and not support UE triggering adaptation.
Proposal 7:
· Discuss and evaluate carefully in what condition/when gNB can decide to apply SSB adaptation, and necessity of dynamic signaling for SSB adaptation on PCell.
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Fig.3 Applicable scenario of SSB (burst level) adaptation on PCell

2.1.2	PRACH in time domain
2.1.2.1	Applicability (which scenario)
	[bookmark: _Hlk162725311]Agreement
For the adaptation mechanisms of PRACH in time-domain
· Support at least PRACH adaptation provided by gNB without UE trigger
· FFS: PRACH adaptation with UE trigger
· Note: UE trigger means UE requests adaptation of PRACH
· Study at least the following,
· Dynamic signaling and/or semi-static signaling of PRACH adaptation 
· Adaptation of PRACH transmission according to certain condition 
· Applicability to idle/inactive and/or connected mode UEs
· Which scenarios the adaptation mechanism is applicable to (e.g. cell with both legacy and Rel-19 UE, cell with only Rel-19 UEs)


Applicable scenarios of PRACH adaptation in time domain were discussed. We would like to support PRACH adaptation on Pcell that may affect idle and connected mode UEs, as there would be larger room to reduce PRACH detection occasions for contention based random access to save NW energy consumption. On the other hand, since mainly dedicated PRACH resources are configured for connected UEs to perform contention free random access, the motivation is unclear to introduce a new adaptation (update) mechanism for dedicated PRACH resources in addition to the legacy update mechanism (i.e., via RRCReconfiguration).

Proposal 8:
· Support PRACH adaptation in time domain on PCell that may affect idle and connected mode UEs.

Backward compatibility
Regarding whether a NES cell supporting PRACH adaptation can be used by both legacy UEs and Rel-19 UEs or Rel-19 UEs only, it depends on adaptation mechanism (the details are discussed below). If at least legacy PRACH resources are configured in the legacy configuration via SIB1, the cell can be used by legacy UEs. These legacy PRACH resources should be assumed not to be adapted frequently (i.e., updated via legacy SIB1/RRCReconfiguration update only).

2.1.2.2	Adaptation candidates/mechanism
	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
· [bookmark: _Hlk163202879]For the additional PRACH resources,
· (1) Adaptation of PRACH resource periodicity/(2) PRACH occasion 
· (3) Adaptation at PRACH configuration/association period/association pattern period level and SSB to RO mapping cycle
· (4) Adaptation based on extending cell DRX operation for PRACH
· (5) Concentrating ROs in time domain
· Other options are not precluded


Various kinds of PRACH adaptation candidates were listed up in the previous meeting (we add light blue highlights for discussion in this tdoc only). Seeing the candidates list, the following categorization would be better for further discussion from our view.

· PRACH adaptation without SSB adaptation
· Periodicity level adaptation: (1)
· RO level adaptation: (2), (5)
· PRACH adaptation with SSB adaptation: (3)
· Periodicity level adaptation (may correspond to SSB burst level adaptation)
· RO level adaptation (may correspond to SSB beam level adaptation)
· Adaptation mechanism (or combination of periodicity/RO level adaptation)  
· Apply enhanced cell DRX: (4),
· Adapt only additional PRACH resources (which are different from legacy resources): (1)-(5)

We believe that which adaptation is appropriate totally depends on the applicability of SSB and PRACH adaptation. RAN1 should decide the applicability of SSB and PRACH adaptation first or discuss candidates of adaptation separately for each combination of applicability of SSB and PRACH.

Proposal 9:
· RAN1 decides PRACH (and SSB) adaptation applicability before discussion on PRACH adaptation candidates.

Since we prefer to support SSB/PRACH adaptation in PCell and SSB periodicity adaptation, at least, PRACH periodicity level adaptation with SSB adaptation should be considered from our perspective. Whether the PRACH resources with periodicity adaptation can be used for legacy UEs or not is FFS, which depends on whether legacy UEs can camp on a SSB adaptive NES cell or not.
In addition, as captured in the agreement, adaptation of additional PRACH resources that are differently configured from legacy PRACH resources only to a new UE would be beneficial in some cases. For example, when few UEs are expected to be in an area, the number of RO(s) within a period can be small and/or PRACH periodicity can be long because PRACH capacity may not be fully used thanks to small number of UEs in the area. In this operation, if traffic bursts causing PRACH transmission bursts in a moment happen, lack of PRACH capacity happens. In order to address the PRACH capacity issue that happens instantaneously even with NES operation that gNB usually monitors PRACH resources with smaller ROs or longer periodicity, dynamic adaptation to add additional PRACH resources can be indicated to new UEs which try to access a NES cell. In this adaptation, Legacy and Rel-19 NES UE may be able to use the same NES cell with PRACH adaptation, e.g., legacy UE always uses legacy PRACH resources and Rel-19 NES UE uses both legacy and additional PRACH resources.

Proposal 10:
· For PRACH adaptation in time domain, the following adaptation candidates in each category are considered:
· PRACH adaptation without SSB adaptation
· Periodicity level adaptation
· RO level adaptation
· PRACH adaptation with SSB adaptation
· Periodicity level adaptation (may correspond to SSB burst level adaptation)
· RO level adaptation (may correspond to SSB beam level adaptation)
Proposal 11:
· For PRACH adaptation in time domain, it is beneficial to support PRACH periodicity level adaptation with SSB adaptation.
· For PRACH adaptation in time domain, it is beneficial to support additional RACH occasion indicated by dynamic signaling.

On triggering mechanism of adaptation, at least UE triggering mechanism is not needed. The determination on whether PRACH adaptation in time domain can be applied or not depends on whether (1) PRACH capacity is lack or enough (2) random access latency is critical or not (3) SSB is adapted or not. All these cases can be treated by NW triggering, and UE cannot find any criteria about that. 

Proposal 12: 
· For PRACH adaptation in time domain, no need to introduce UE triggering adaptation mechanism.

2.1.3	PRACH in spatial domain
As stated in WID, RAN1 should study adaptation of PRACH in spatial domain, e.g. non-uniform PRACH resources per SSB, and specify if found beneficial. For the current uniform PRACH resource per SSB, it has the following problems:
· In actual deployment, the SSB coverage and the number of UEs within a SSB coverage would be different.
· With uniform configuration, the number of PRACH resource per SSB should be configured to ensure UE access in the most crowded SSB coverage.
By using non-uniform PRACH resources per SSB, different SSB can have different PRACH capacity, which can achieve largest flexibility to address the above problems.
Therefore, we support non-uniform PRACH resources per SSB. One simple solution would be to define groups for PRACH and SSB association, where same number of PRACH preambles/resources per SSB is assumed within one group while different number of preambles/resources per SSB is possible across different groups. 

Observation 3:
· The current uniform PRACH resources per SSB has a problem, where coverage and the number of UEs within a SSB coverage is different. 

Proposal 13:
· For support of non-uniform PRACH, consider defining some groups for PRACH and SSB association. 
· Same number of PRACH preambles/resources per SSB is assumed within one group and different number of preambles/resources per SSB is possible across different groups. 
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Fig.4 The image of uniform and non-uniform PRACH resources per SSB

2.1.4	Paging in time domain
	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 the legacy configuration/behavior for paging, a UE acquires paging configuration from SIB1 and determines paging frames, paging occasions as follows.

· SFN for the PF is determined by:
· (SFN + PF_offset) mod T = (T div N)*(UE_ID mod N)
· Index (i_s), indicating the index of the PO is determined by:
· i_s = floor (UE_ID/N) mod Ns
· Configurations
· Default or UE specific DRX cycle (T={32, 64, 128, 256 [radio frame]} or extended ={256, 512, 2014 [radio frame]} )
· N = {T, T/2, T/4, T/8, T/16}
· Ns: number of paging occasions for a PF ({4,2,1}) 
· UE_ID: 5G-S-TMSI mod 1024 or 5G-S-TMSI mod 4096 for eDRX

With the current spec., there can be a following case where NW cannot reduce paging TX occasions and obtain enough NES gain: 
For example, in case of T = 128 rf and N = T/16 (for confining PF/PO within a paging cycle as possible), there would be multiple PFs (at most 8) every 160 [ms] within 1280 [ms] for different UEs. Within a PF, the number of PO and time resource position of paging PDCCH (paging monitoring occasion) comprising each PO can be configured by NW. Although reducing the paging cycle (or UE’s DRX cycle) can result in fewer paging frames within a paging cycle, it is not the preferable method for UE energy saving. Additionally, NW may still need to wake up frequently due to the short paging cycle after all.

Considering the above example, there is a case where NW has to wake up and transmit paging multiple times within a paging cycle for UE using the current specification, which inhibits NES operation.

Observation 4:
· On paging in the current spec., there would be spread Paging Frames in time domain for different UEs, which inhibits NES operation.
· On paging in the current spec., there can be confined paging occasion(s)/paging monitoring occasion(s) in time domain for different UEs by proper configurations, which does not inhibit NES operation.
Proposal 14:
· For paging adaptation in time domain, consider the following enhancements for paging frame determination to confine paging occasions of multiple UEs in time domain.
· Reduced N, e.g., N=T/32, T/64.
· Independent N from T, e.g., N= 1
· SFN Offset(s) are configured/defined per a paging frame.

We believe that there is no need for efficient/fast adaptation of paging config., i.e., the legacy RRC configuration is enough. This is because paging latency should not be increased as mentioned in WID, thus periodicity and position of paging occasions should not be updated frequently. 

Proposal 15:
For paging adaptation in time domain, there is no need to introduce new adaptation mechanism, i.e., the legacy SIB1 update is enough.

3. Conclusion
In this contribution, we provided the following observations and proposals of adaptation of common signal/channel transmissions for network energy saving.

Observation 1:
· For adaptation of common signal/channel in NES operation, the following two approaches should be considered.
· Introduce new properties/parameters to reduce the gNB TX/RX occasion/duration in time domain.
· Introduce more efficient/dynamic mechanism to change properties of common signals/channels.
· Carefully consider how/when gNB can decide whether/for which property to apply dynamic adaptation.
Proposal 1:
· Support SSB adaptation in time domain on Pcell that may affect idle and connected mode UEs.
Proposal 2:
· It is possible operation that cell defining SSB is transmitted with a periodicity longer than 20ms (and equal to or shorter than 160ms) according to SSB configuration in SIB1 even in the current specification.
Proposal 3:
· For adaptation of cell defining SSB in time domain, the following two approaches can be considered, 
· Enhancement of the UE behavior in initial cell selection.
· Enhancement of the indication on the change of SSB properties.
· FFS: Whether legacy UEs can camp on Rel-19 SSB adaptative NES cell with the above enhancement of indication or not.
Proposal 4:
· RAN1 decides SSB adaptation applicability before discussion on SSB adaptation candidates.
Observation 2:
· For SSB adaptation, adapting periodicity allows gNB to enter longer sleep than adapting TX pattern within a period (i.e., SSB position/number) in general.
· SSB TX pattern adaptation of PCell may cause a coverage degradation or it could not provide NES gain due to increased SSB transmission or power in other cell to avoid coverage degradation.
Proposal 5:
· For SSB adaptation in time domain on PCell, support adaptation of periodicities based on the legacy parameters.
Proposal 6:
· For SSB adaptation in time domain, support gNB triggering adaptation and not support UE triggering adaptation.
Proposal 7:
· Discuss and evaluate carefully in what condition/when gNB can decide to apply SSB adaptation, and necessity of dynamic signaling for SSB adaptation on PCell.
Proposal 8:
· Support PRACH adaptation in time domain on PCell that may affect idle and connected mode UEs.
Proposal 9:
· RAN1 decides PRACH (and SSB) adaptation applicability before discussion on PRACH adaptation candidates.
Proposal 10:
· For PRACH adaptation in time domain, the following adaptation candidates in each category are considered:
· PRACH adaptation without SSB adaptation
· Periodicity level adaptation
· RO level adaptation
· PRACH adaptation with SSB adaptation
· Periodicity level adaptation (may correspond to SSB burst level adaptation)
· RO level adaptation (may correspond to SSB beam level adaptation)
Proposal 11:
· For PRACH adaptation in time domain, it is beneficial to support PRACH periodicity level adaptation with SSB adaptation.
· For PRACH adaptation in time domain, it is beneficial to support additional RACH occasion indicated by dynamic signaling.
Proposal 12: 
· For PRACH adaptation in time domain, no need to introduce UE triggering adaptation mechanism.
Observation 3:
· The current uniform PRACH resources per SSB has a problem, where coverage and the number of UEs within a SSB coverage is different. 
Proposal 13:
· For support of non-uniform PRACH, consider defining some groups for PRACH and SSB association. 
· Same number of PRACH preambles/resources per SSB is assumed within one group and different number of preambles/resources per SSB is possible across different groups. 
Observation 4:
· On paging in the current spec., there would be spread Paging Frames in time domain for different UEs, which inhibits NES operation.
· On paging in the current spec., there can be confined paging occasion(s)/paging monitoring occasion(s) in time domain for different UEs by proper configurations, which does not inhibit NES operation.
Proposal 14:
· For paging adaptation in time domain, consider the following enhancements for paging frame determination to confine paging occasions of multiple UEs in time domain.
· Reduced N, e.g., N=T/32, T/64.
· Independent N from T, e.g., N= 1
· SFN Offset(s) are configured/defined per a paging frame.
Proposal 15:
· For paging adaptation in time domain, there is no need to introduce new adaptation mechanism, i.e., the legacy SIB1 update is enough.


References
[1] RP-234065, New WID: Enhancements of network energy savings for NR, RAN Meeting #102, December 11th-15th, 2023. 
[2] 3GPP, RAN1#116 meeting, Chairman’s notes
- 5/5 -
image1.png
At least, a UE can detect a Cell#A with
SSB on Cell#A to camp on 20ms SSB

f

D Cell#A SSB I
\ Cell#B with 160ms SSB
CellfB 558 [| (or SSB adaptive NES cell)
t Overlapping multiple cells deployment

window (20ms)




image2.png
PCell SSB index # adaptation SCell SSB index# adaptation
—

All areashould be covered
by at leasta Pcell




image3.png
NW criteria for decision on SSB property
, e.g., High mobility UE#
—— >

How often is SSB
property adapted ?
+ (adaptation cycle

\ / may be longer)

When is SSB adapted ?

Historical value | Predicted future value t Periodicity

——





image4.png
Coverage and UE number difference Uniform PRACH resource Non-uniform PRACH resource
between SSBs

) SSBO: 64 -
64 Preamble for each PRACH occasion Preamble SSB1-3: each of 20

f D f Preamble
el S t

¥
\ A @
o A J
SSB#0 SSB#1 ~s_5_a#2'Q Cg\é;[;ge Long gNB monitoring time Reduced gNB monitoring time
of
With uniform configuration, the beams

number of PRACH resource per SSB
should be configured to ensure UE
access of the most crowd SSB (i.e.,
SSB#0 of above).




