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Introduction
In RAN1 #116b meeting, the following agreements on adaptation of common signal have been achieved.
	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
· [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 


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




In this contribution, we provide some discussion on adaptation of common signal/channel transmissions.
Adaptation of SSB in time domain
Control signal to update the SSB periodicity
For NES, the NW transmit some SSBs associated with active TCI state frequently but other SSBs less frequently as shown in Figure 1. Since the active TCI state can be dynamically changed, it is necessary to consider dynamic update of periodicities for some SSBs. 
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Figure 1: SSBs with different usages
Since the SSBs are shared by multiple UEs, it is better to dynamically update the periodicities for SSBs by a group-cast signal, e.g., group-cast DCI. With regard to the idle mode UEs that need to decode MIB, it is better to update the SSB periodicity based on the MIB periodicity. Then, the UEs can update the periodicity for the SSBs at the next MIB periodicity, e.g., 80ms, after receiving the group-cast DCI. 
Proposal 1: Support to update the periodicity for SSBs by group-cast DCI
· UE updates the periodicity for the SSBs at the next MIB periodicity, e.g., 80ms, after receiving the group-cast DCI
RLM/BFD based on updated periodicity
After update of the periodicity of SSB for RLM/BFD, UE may further update the RLM/BFD interval. If the NW increases the periodicity of SSB for RLM/BFD, to update the RLM/BFD interval may increase the latency for RLM/BFD. Therefore, one possible way is to update the RLM/BFD RS based on a CSI-RS with the same periodicity as previous periodicity for the SSB. Therefore, it is necessary to support a MAC CE based RLM/BFD RS configuration with regard to dynamic periodicity update of SSB.
Proposal 2: Support MAC CE based RLM/BFD RS configuration with regard to dynamic periodicity update of SSB.
Rate matching based on updated periodicity
For UE-dedicated signals, the rate matching can be based on the SSB with the updated periodicity. For non-UE dedicated signals, since legacy UE cannot receive the periodicity update signal, the rate matching pattern can be based on the SSB periodicity configured by RRC signaling as shown in Figure 2.
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Figure 2: Rate matching pattern for different type of signals
Proposal 3: For UE-dedicated signal, the rate matching pattern should be based on the updated periodicity for the SSB.
Proposal 4: For UE-dedicated signal, the rate matching pattern should be based on the initial periodicity for the SSB configured by RRC.

Adaptation of PRACH 
In RAN1 #116b meeting, the following on PRACH adaptation has been agreed.
	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 



Since the PRACH resources for PRACH adaptation are dedicated, it is possible for the NW to activate or deactivate some ROs. One possible way is that the NW can configure N PRACH configurations including PRACH resources for adaptation and indicate one of the N PRACH configurations dynamically by a group-cast DCI for PRACH adaptation. 
Another remaining issue is how to define the SSB-RO mapping for the additional PRACH resources. With regard to different coverage for different SSBs, the NW can configure different number of associated SSBs for different ROs for the PRACH adaptation. Then it can reduce the NW power consumption for PRACH reception. 
Proposal 5: Support to configure N PRACH configuration and each includes dedicated PRACH resources for PRACH adaptation, and indicate one of the N PRACH configurations by a group-cast DCI.
Proposal 6: Support to configure different ROs associated with different number of SSBs.
Adaptation of PO
SSB-specific PO
Currently one PO includes the PDCCH MOs associated all the actually transmitted SSBs. However, since the load for different beams can be different, it is unnecessary to include all the PDCCH MOs within one PO. With regard to NES, one possible way is to divide the SSBs into several groups, and configures different PO for different SSB groups. There are similar issues for the PEI-O. Thus, the PEI-O can also be configured in a SSB group specific manner. Then as shown in Figure 3, the NW can configure more POs/PEI-Os for SSB group with high load and less POs/PEI-Os for SSB group with low load.
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Figure 3: SSB group specific PO/PEI-O configuration

Proposal 7: Support SSB-group-specific PO/PEI-O configuration
· One PO/PEI-O may include the MOs associated one group of SSBs

PO activation/deactivation 
With regard to NES, the NE may dynamically activate/de-activate some POs or shift some POs. The NW may update the MOs corresponding to one PO. For example, the NW may update the first MO for a PO. Similarly, the NW can also activate/deactivate some PEI-Os or updates the MOs corresponding to one PEI-O. The NW can transmit the dynamic update of PO/PEI-O configuration by L1/L2 signaling. 
Proposal 8: Support dynamic update of PO/PEI-O configuration, including
· Activation/deactivation of PO/PEI-O
· Activation/deactivation of MOs of a PO/PEI-O

Conclusion
In this contribution, we provided discussion on adaptation of common signals. Based on the discussion, the following proposals are provided.
Proposal 1: Support to update the periodicity for SSBs by group-cast DCI
· UE updates the periodicity for the SSBs at the next MIB periodicity, e.g., 80ms, after receiving the group-cast DCI
Proposal 2: Support MAC CE based RLM/BFD RS configuration with regard to dynamic periodicity update of SSB.
Proposal 3: For UE-dedicated signal, the rate matching pattern should be based on the updated periodicity for the SSB.
Proposal 4: For UE-dedicated signal, the rate matching pattern should be based on the initial periodicity for the SSB configured by RRC.

Proposal 5: Support to configure N PRACH configuration and each includes dedicated PRACH resources for PRACH adaptation, and indicate one of the N PRACH configurations by a group-cast DCI.
Proposal 6: Support to configure different ROs associated with different number of SSBs.

Proposal 7: Support SSB-group-specific PO/PEI-O configuration
· One PO/PEI-O may include the MOs associated one group of SSBs
Proposal 8: Support dynamic update of PO/PEI-O configuration, including
· Activation/deactivation of PO/PEI-O
· Activation/deactivation of MOs of a PO/PEI-O
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