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1	Introduction
In RAN#103, the WID for network energy savings in Rel-19 was revised [1]. The core part objective based on the revised WID is:

	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. [bookmark: _Hlk153983379]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. [bookmark: _Hlk162876993]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
· [bookmark: _Hlk158930096]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 
4. Specify the corresponding core requirements, for the above features [RAN4].




In this paper, we address the third objective highlighted in the WID above. During RAN2#125bis agreements were made only for the adaptation of paging occasions. For reference regarding the progress of the discussion in RAN1 on the third objective, we provide the list of RAN1 agreements in the Appendix.
[bookmark: _Ref178064866]2	Discussion
In this section, we consider the following aspects:
· adaptation of SSB signals,
· adaptation of PRACH occasions and related signaling, and
· adaptation of paging.

2.1 Adaptation of SSB signals 
Currently, SSBs are specified as always-on transmissions whose periodicity can be changed semi-statically. A legacy NR UE searching for a cell may assume a default SSB periodicity of 20ms. Even though the frequency of most broadcast transmissions can be minimized (e.g., periodicity of 160ms or larger), SSB transmissions in a serving cell are required to be provided every 20ms regardless for whether there is light/no traffic in the cell to facilitate the initial cell selection for UEs. This leads to energy consumption in the network, which can be minimized by adapting the SSB periodicity or skipping SSB transmissions on certain occasions.
[bookmark: _Hlk162643470][bookmark: _Hlk162643892]In TR 38.864 [2], the evaluation results for adaptation of SSB periodicity were captured. The results show that significant energy savings can be achieved on the network side with such adaptation. For example, Figure 1shows how much energy savings can be achieved only by changing the periodicity of SSB transmissions from 20ms to 40ms. Note that the setup assumes that the other transmissions/receptions are minimized (e.g., SIB1/PRACH is 160ms) to show the full potential of the SSB adaptation.
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[bookmark: _Ref165302228]Figure 1: NW energy saving (NES) when SSB periodicity is increased from 20ms to 40ms.
[bookmark: _Toc166198952]Changing the periodicity of SSB transmissions in a cell can provide significant energy savings for the network. 

In Rel-19, UEs in RRC connected mode supporting the feature can be informed dynamically about the change in the periodicity of SSB transmissions. SSBs can, for example, be provided sparsely as a baseline, and upon need, such as during handover, positioning services (E-CID) or alike, additional SSBs can be provided on-demand. For UEs in RRC idle/inactive mode, changing the periodicity of SSB transmissions, e.g., to > 20ms, can also be considered.
[bookmark: _Hlk166197471]
[bookmark: _Toc166224644]Support changing the periodicity of SSB transmissions dynamically, at least for the UEs in RRC connected mode.

[bookmark: _Toc166224645]In RRC connected mode, on top of a baseline SSB configuration, additional SSBs can be provided on-demand when needed, e.g., during handover, positioning services, etc.

[bookmark: _Hlk162644838]When it comes to RRC idle/inactive, note that already in legacy specifications, a non-initial-access cell may have SSB periodicity of 160ms: 
SSB-MTC2-LP-r16 ::= SEQUENCE { 
pci-List SEQUENCE (SIZE (1..maxNrofPCIsPerSMTC)) OF PhysCellId OPTIONAL, -- Need R 
periodicity ENUMERATED {sf10, sf20, sf40, sf80, sf160, spare3, spare2, spare1} 
} 
For example, if a capacity cell is overlapped by a coverage cell, the SSB rate of the capacity cell may be every 160ms while the UE will be able to find the overlapping coverage cell for initial access as it is providing SSBs every 20ms. Then through neighbor cell information (SSB-MTC2-LP) provided by the coverage cell the UE may reselect to the low-rate SSB capacity cell. 


Figure 2: Deployment according to legacy specifications in which a coverage cell providing initial access functionality provides SSB every 20ms, while the overlapped capacity cell (non-initial-access) provides SSBs every 160ms.

[bookmark: _Toc166198953]In legacy specifications the periodicity of SSB can be 160ms for non-initial-access cells. 

However, in practice such low-rate SSB cells are not deployed. The main reason is that there may be UEs, for example poor coverage UEs, in need of multiple SSBs (up to 3 SSBs) before such UEs can decode the paging message. This is visualized in Figure 3, in which case the UE needs to wake up more than 320ms ahead of the PO for processing the required number of SSBs. Note that PEI would not have helped in this scenario as the PEI occasion would still be 3 SSBs ahead and upon paging the UE would not be able to go back to deep sleep until the PO.  


[bookmark: _Ref165908183]Figure 3: Timeline of RRC Idle/Inactive UE in need of multiple SSBs before the PO.

[bookmark: _Toc166198954]In legacy, deployment of low-periodicity SSBs (legacy 160ms) for non-initial-access cells is not practical since some UEs may need multiple SSBs prior to PO decoding (PEI does not eliminate the problem). 

Instead, we think that by SSB adaptation for Rel-19 UEs in RRC Idle/Inactive, additional SSBs (in addition to a base SSB rate) may be provided on-demand prior to the POs which the UE may choose to perform measurements on. Through such scheme, it would then become practical to deploy cells providing SSBs at low rate. Hence, we think that adaptations to SSBs in non-initial-access cells should be supported in RRC Idle/inactive.


Figure 4: Timeline of RRC Idle/Inactive UE in need of multiple SSBs before the PO if SSB adaptations are done. The UE may choose to wake up closer to PO when additional SSBs are provided.


[bookmark: _Toc166198955]Adapting SSBs for Idle/Inactive UEs such that additional SSBs are added on top of low-periodicity SSBs prior to POs makes deployment of cells with low-rate SSBs practical. 

[bookmark: _Toc166224646]In RRC Idle/Inactive mode, on top of a baseline SSB configuration, additional SSBs can be provided on-demand, e.g., additional SSBs are needed prior to PO.

2.2 Adaptation of PRACH occasions and the related signaling 
Another important periodic/always-on activity for a cell that supports initial access is PRACH occasions and their periodicity. Similar to the discussion on SSB transmissions, the frequency of PRACH occasions can be changed dynamically rather than only semi-statically as specified today. These resources cannot be dynamically adjusted to accommodate changes in traffic load or save energy at the gNB. The PRACH reception on such cells must continue quite frequently even when the cell has no/light traffic. Dynamic adaptation of the PRACH occasions in the time domain, i.e., without using the system information update notification mechanism, allows energy saving on the network side while not compromising the initial access performance.  
In TR 38.864 [2], the evaluation results for adaptation of the frequency of PRACH occasions were captured. The evaluations show that significant energy savings can be achieved by adapting the frequency of PRACH occasions. For example, Figure 2shows how much energy savings can be achieved by changing the periodicity of PRACH occasions between 10ms and 40ms. Note that it is assumed in the setup that SSBs are broadcast every 20ms (as in legacy) and SIB1 is broadcast every 40ms.

[image: ]
[bookmark: _Ref165302364]Figure 5: 10ms PRACH occasion periodicity (left), versus another with 40ms PRACH occasion periodicity (right).

[bookmark: _Toc165897996][bookmark: _Toc166198956]Changing the periodicity of PRACH occasions in a cell can provide significant energy savings for the network. 

In Rel-19, UEs in RRC connected mode supporting the feature can be informed dynamically about the change in the periodicity of PRACH occasions. For UEs in RRC idle/inactive mode, changing the periodicity of PRACH occasions can also be considered. A second/additional configuration for PRACH occasions can be introduced for Rel-19 UEs and dynamic signalling can be used to activate the additional PRACH occasions per need basis. This would be backwards compatible as legacy UEs can continue to use such carrier when legacy PRACH configuration is provided as part of system information broadcast.

[bookmark: _Toc166224647]Support activation of additional PRACH occasions dynamically in RRC idle/inactive and connected.

2.3 Adaptation of paging 
[bookmark: _Hlk164775120]The adaptation of paging was discussed during RAN2 #125bis [Ref], and the following agreements were made:
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.
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.
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)

The motivation for the existing framework of paging messages is to distribute the paging frames/occasions (PFs/POs) evenly across DRX cycles in idle/inactive modes. This is to balance the load not only from gNB perspective in a cell, but also from UE perspective to receive the paging message within a period intended based on the configured DRX cycle. From network energy saving perspective, such framework does not provide many opportunities for a gNB to sleep. It may become even more challenging when paging messages are broadcasted in all cells in a tracking area.

[bookmark: _Toc166198957]The current paging framework does not provide many opportunities for a gNB to sleep from network energy saving perspective. 

For the purpose of understanding how the PF and PO for paging are determined in the current specifications, we recall the following formulas from the TS 38.304 [3]:

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,
where 
T: DRX cycle of the UE,
N: number of total paging frames in T,
Ns: number of paging occasions for a PF,
PF_offset: offset used for PF determination, and
UE_ID:
If the UE operates in eDRX as specified in clause 7.4:
· 5G-S-TMSI mod 4096
else:
· 5G-S-TMSI mod 1024.


According to the outcome of RAN2#125bis meeting, there are two different potential solutions that RAN2 down-selected for further study of the adaptation of paging occasions in time domain. One of the potential solutions is to bundle PFs, i.e., to configure legacy PFs sparsely and to define new PFs for Rel-19 UEs that can be configured consecutively to the legacy PFs. Figure 3 shows a comparison of legacy (Rel-18) PFs/POs configuration to a potential Rel-19 PO/PF configuration. As illustrated in this figure, legacy UEs can be supported using the existing PO/PF configuration that is complemented by the Rel-19 PO/PF configuration. Another solution considered by RAN2 is to decrease the number of PFs by extending the set of possible values for N in the above highlighted formulas from the TS 38.304, and to compensate the decrease in the number of PFs by increasing POs per PF.  


[bookmark: _Ref165897250]Figure 6: Legacy PO/PF configuration example (upper figure) vs proposed Rel-19 PO/PF configuration (lower figure) providing more gNB sleep opportunities.

Concerning the number of POs in current specifications, up to 4 POs may be associated to a PF through the parameter Ns. It is important to note that introducing excessive Ns values may negatively impact scheduling of other traffic when PO resources are fully utilized, as can happen during SI update or Public Warning System notifications. Provisioning of additional PFs/POs should be flexible enough to address such scenarios, and hence RAN2 should strive for the solutions that provides such a flexibility. If PFs/POs can be condensed with no/minimum impact on UE reachability, it would be possible for a network to save energy, e.g., a gNB can sleep longer between condensed PFs/POs as it may also be possible to minimize broadcast of common signals such as SSBs or PRACH occasions.  

[bookmark: _Toc166198958]If PFs/POs can be condensed with no/minimum impact on UE reachability, it would be possible for a network to save energy. 

It is important to observe that the impact on the UE reachability can be avoided by bundling the PFs without affecting the length of a paging cycle. In this way, the bundling of PFs would affect only the distribution of the PFs/POs on the timeline, but the overall latency will not be affected negatively compared to the legacy. Furthermore, the legacy UEs would be still able to use a cell with bundled PFs as illustrated in Figure 6. Therefore, for supporting the adaptation of POs in the time domain, we support the solution based on bundling PFs. It shall be noted here that by adaptation we do not mean dynamic adaptation as it would introduce complexity during updates, especially if POs would be deactivated. We think that semi-static configurations and updates via system information is good enough.
   
[bookmark: _Toc166198959]The impact on the UE reachability can be avoided by bundling the PFs in a way that does not affect the length of a paging cycle.

[bookmark: _Toc166224648]The adaptation of paging resources in time domain is achieved through mechanisms for bundling PFs.

[bookmark: _Toc166224649]The adaptation of Rel-19 paging resources is done via system information updates.
[bookmark: _Toc165378338][bookmark: _Toc165378472][bookmark: _Toc165378493][bookmark: _Toc165378511]
Another aspect that was discussed during the RAN2#125bis meeting is the compatibility of legacy RRC_IDLE/RRC_INACTIVE UEs in the case of paging adaptations. The first question that was raised is whether a network should prevent the access of legacy UEs via barring in the case of a cell that uses paging adaptations. This, of course, depends on which solutions are chosen for supporting paging adaptations. Our opinion is that minimizing the impact on legacy UEs should be one of the important criteria that RAN2 takes into consideration when designing paging adaptation mechanisms. As discussed above we are supportive of the solutions, such as bundling of PFs, which have the flexibility of supporting legacy UEs with no/minimum impact. 

[bookmark: _Toc166224650]Solutions for paging adaptation are designed in a way that does not require barring of legacy UEs.

The second question that was raised is whether the Rel-19 UEs should be allowed to use legacy PFs/POs along with the new Rel-19 PFs/POs. Our opinion is that the network should have a flexibility to decide whether Rel-19 UEs can use only Rel-19 PFs/POs or both Rel-19 PFs/POs and legacy PFs/POs. For example, an operator may want to control the load on different PO/PFs depending on estimated population of legacy vs Rel-19 UEs. On the one hand, in the case of a high legacy UE paging load, the network may want to configure the Rel-19 PFs/POs to use only Rel-19 PFs/POs such that the congestion on legacy paging resources is minimized. On the other hand, in the case of a low load, the network may want to configure the Rel-19 PFs/POs to use both Rel-19 PFs/POs and legacy PFs/POs such that the utilization of legacy PFs/POs is maximized.
 
[bookmark: _Toc166224651]It should be possible for the network to configure some Rel-19 UEs to use Rel-19 PFs/POs and others to use legacy PFs/POs or configure all Rel-19 UEs to use Rel-19 PFs/POs.

3	Conclusion
In this contribution we discuss the objective on the adaptation of common signal/channel transmissions. Based on the discussion in the previous sections we made the following observations:

Observation 1	Changing the periodicity of SSB transmissions in a cell can provide significant energy savings for the network.
Observation 2	In legacy specifications the periodicity of SSB can be 160ms for non-initial-access cells.
Observation 3	In legacy, deployment of low-periodicity SSBs (legacy 160ms) for non-initial-access cells is not practical since some UEs may need multiple SSBs prior to PO decoding (PEI does not eliminate the problem).
Observation 4	Adapting SSBs for Idle/Inactive UEs such that additional SSBs are added on top of low-periodicity SSBs prior to POs makes deployment of cells with low-rate SSBs practical.
Observation 5	Changing the periodicity of PRACH occasions in a cell can provide significant energy savings for the network.
Observation 6	The current paging framework does not provide many opportunities for a gNB to sleep from network energy saving perspective.
Observation 7	If PFs/POs can be condensed with no/minimum impact on UE reachability, it would be possible for a network to save energy.
Observation 8	The impact on the UE reachability can be avoided by bundling the PFs in a way that does not affect the length of a paging cycle.

Based on the discussion in the previous section, we propose the following:

Proposal 1	Support changing the periodicity of SSB transmissions dynamically, at least for the UEs in RRC connected mode.
Proposal 2	In RRC connected mode, on top of a baseline SSB configuration, additional SSBs can be provided on-demand when needed, e.g., during handover, positioning services, etc.
Proposal 3	In RRC Idle/Inactive mode, on top of a baseline SSB configuration, additional SSBs can be provided on-demand, e.g., additional SSBs are needed prior to PO.
Proposal 4	Support activation of additional PRACH occasions dynamically in RRC idle/inactive and connected.
Proposal 5	The adaptation of paging resources in time domain is achieved through mechanisms for bundling PFs.
Proposal 6	The adaptation of Rel-19 paging resources is done via system information updates.
Proposal 7	Solutions for paging adaptation are designed in a way that does not require barring of legacy UEs.
Proposal 8	It should be possible for the network to configure some Rel-19 UEs to use Rel-19 PFs/POs and others to use legacy PFs/POs or configure all Rel-19 UEs to use Rel-19 PFs/POs.
 
[bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Ref149582648][bookmark: _Ref174151459][bookmark: _Ref189809556]RP-240170, “Revised WID: Enhancements of network energy savings for NR”, RAN103, Maastricht, Netherlands, March 2024.
3GPP TR 38.864 V18.1.0, Study on network energy savings for NR.
3GPP TS 38.304 V18.1.0 User Equipment (UE) procedures in Idle mode and in RRC Inactive state
Appendix
[bookmark: _Toc164440679]RAN1#116 Agreements
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

Agreement
For adaptation of PRACH in time-domain, consider the following adaptation mechanisms for further study
· Adaptation based on configuration of additional[/different] PRACH resources for NES-capable UEs in addition to PRACH resources for legacy UEs (if any)
· Note: NES-capable UEs can use both additional PRACH resources and PRACH resources for legacy UEs
· For the additional PRACH resources,
· Adaptation of PRACH resource periodicity/PRACH occasion 
· Adaptation at PRACH configuration/association period/association pattern period level and SSB to RO mapping cycle
· Adaptation based on extending cell DRX operation for PRACH
· Concentrating ROs in time domain
· Other options are not precluded

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

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)

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

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)

[bookmark: _Toc164440680]RAN1#116bis Agreements
Agreement
For indication of adaptation of SSB in time-domain, 
· Support at least SSB adaptation provided by gNB without UE trigger

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

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
· 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 

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
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