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In RAN1#116bis meeting, the following agreements[1] on adaptive transmission of common signal or common channel were reached：
	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, some considerations on adaptation of common signal/channel will be discussed.
Adaptation of common signal/channel transmission
Adaptation of SSB in time domain
In the RAN1#116bis meeting, the following agreement was reached on Adaptation of SSB in time domain：
	 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 



First, when Rel-19 NES-capable UE is in idle/inactive mode, it usually operates in the initial BWP. In this case, the SSB adaptation supported by the Rel-19 NES-capable UE in idle or inactive mode is mainly for CD-SSB. In addition, since UEs need to search for CD-SSBs and select or reselect cells based on the searched CD-SSBs, any adaptation of CD-SSB may affect the mobility of UEs in idle/inactive mode. Therefore, the CD-SSB adaptation of Rel-19 NES-capable UEs in idle/inactive mode should not be supported.
Proposal 1  CD-SSB adaptation of Rel-19 NES-capable UEs in idle/inactive mode should not be supported.
Secondly, when the Rel-19 NES-capable UE is in connected mode and the cell is the primary cell, if the adaptation for the SSB is for the CD-SSB, e.g., by extending the transmission period of the CD-SSB, the delay for the UE to perform an initial access to that cell will increase. On the contrary, if the adaptation for SSB is for SSB not on sync raster, the initial access of the UE to the cell will not be affected. Similarly, for the Rel-19 NES-capable UE's SCell, since it may also be acting as the primary cell of another legacy UE, the adaptation of the SSB for this cell should also be the SSB not on sync raster to minimize the negative impact of the SSB adaptation operation on the other UEs performing cell search.
Therefore, the Rel-19 NES-capable UE's PCell and Rel-19 NES-capable UE's SCell can support SSB not on sync raster adaptation.
Proposal 2  Adaptation for SSB not on sync raster can be supported for Rel-19 NES-capable UE’s PCell and Rel-19 NES-capable UE’s SCell.
Regarding the adaptation mechanism of SSB, previous meetings reached the following agreement:
	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



For the adaptation mechanism of SSB, the main points of view are analyzed as follows.
In current specification, the time-domain location of SSB in half-frames is configured semi-statically. And the UE assumes that the period of the SSB is fixed during the activation of the BWP operation.Therefore, the SSB transmission will limit the time for the gNB to enter the energy saving state, which in turn brings about a relatively large base station energy consumption. In order to better achieve the network energy saving, it is necessary to discuss how to adapt the transmission of SSB in time domain.
First, the transmission period of SSB in the current specification is {5,10,20,40,80,160}. According to TR 38.864, the simulation results of nine companies show that adapting the periodicity of SSB longer than 20ms up to 1280ms can achieve BS energy savings by 0.9%~84.8% in range. In other words, longer SSB transmission period can bring  network energy saving gain. Therefore, in order to better achieve the network energy saving, new longer SSB burst periodicity values can be considered.
Proposal 3  It is recommended that new longer SSB burst periodicity values may be considered.
Second, for the adaptation of SSBs in the time domain, from our point of view, the period of the SSB burst set can be adapted. However, the symbols occupied by SSBs in a half-frame should follow the same rules specified in TS 38.213.
In addition, for the adaptation of SSBs in the time domain, we can adapt the number of SSBs transmitted in the SSB burst set considering that the beam direction of a particular SSB in the SSB burst set may not have a UE.
In summary, time-domain SSB adaptation can be either dynamic adaptation to the period of the SSB burst set or adaptation to the number of transmitted SSBs within the SSB burst set.
Proposal 4  It is recommended that adaptation of the SSB burst set period and adaptation of the number of SSBs transmitted within the SSB burst set may be considered.
Adaptation of PRACH 
Adaptation of PRACH in time domain
In the RAN1#116bis meeting, the following consensus was reached regarding adaptation of PRACH in the time domain：
	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 



Since the configuration of additional PRACH resources is provided by semi-static signaling, we may encounter situations where the additional PRACH resources overlap with PRACH resources for legacy UEs in terms of resource allocation. Therefore, we need to carefully consider and discuss specific situations where overlap may occur. For example, we can categorize the overlapping situations as follows:
· Additional PRACH resources completely overlap with PRACH resources for legacy UEs in both the time and frequency domains.
· The additional PRACH resource overlaps completely with PRACH resources for legacy UEs in the time domain, but only partially in the frequency domain.
· Additional PRACH resources completely overlap with PRACH resources for legacy UEs in the frequency domain, but only partially overlap in the time domain.
And the detailed classification of scenarios will help us to formulate appropriate SSB-RO mappings to meet the random access needs for different UEs.
Proposal 5  Scenarios where the additional PRACH resources overlap with PRACH resources for legacy UEs should prioritize to be discussed.
In Rel-18, cell DTX/DRX operation is introduced for better network energy saving. However, in Rel-18, the cell DTX/DRX operation is restricted only for some UE-specific channels/signals. Therefore, from the point of view of network energy saving, we can consider PRACH adaptation based on extending cell DRX operation.
Proposal 6  It is recommended to consider PRACH adaptation based on extended cell DRX operation.
In the current specification, PRACH configuration is configured by SIB1. And according to the WID, it is known that R19 will achieve the purpose of on-demand SIB1 transmission, so the signaling mechanism that informs the UE of adaptation of PRACH can be combined with a signaling mechanism that informs the UE of on-demand SIB1 transmission. 
Proposal 7  It is recommended that the signaling notification mechanisms related to adaptation of PRACH and on-demand SIB1 transmission are proposed to be studied.
Adaptation of PRACH in spatial domain
[bookmark: _GoBack]In a SSB burst set, the number of UEs distributed on different SSBs may be different. If the number of ROs associated with each SSB is the same, the collision probability of a UE performing random access on a SSB with a higher number of UEs will be significantly higher than the collision probability of a UE performing random access on a SSB with a lower number of UEs. Therefore, in order to solve the problem that the random access collision probability of UEs on a certain SSB increases in practical deployments, we can study the non-uniform PRACH resource allocation per SSB. Specifically, in order to achieve non-uniform PRACH resource per SSB, we can consider dividing multiple SSBs in a SSB burst set into different SSB groups, and then configure the associated number of RO for different SSB groups.
Proposal 8  It is recommended that in order to achieve non-uniform PRACH resource per SSB, dividing multiple SSBs in a SSB burst set into different SSB groups can be considered.
Adaptation of paging occasions
According to TR 38.864, one company's simulation results show that adaptation of paging occasion can achieve BS energy savings by 0.2%~42.3% in range. In addition, in the WID related to network energy saving, it is stated that adaptation of paging occasion includes limiting the paging occasions in time domain. For example, it is possible to set a paging time window in the I-DRX cycle and include all paging occasions in the I-DRX cycle in this paging time window. In this way, a single IDRX cycle can be divided into two parts, a part that includes the paging time window and a part that is the sleep time part. By setting the paging time window, a more concentrated sleep time can be reserved for the base station in the I-DRX cycle, thus realizing the network energy saving. the I-DRX cycle is schematically shown in Figure 1 below:
[image: ]
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Proposal 9  It is recommended that how to set up a paging time window that includes all paging occasions in a single I-DRX cycle can be studied.
Conclusions
In this contribution, some considerations on adaptation of common signal/channel are discussed, and the following proposals are made.
Proposal 1  CD-SSB adaptation of Rel-19 NES-capable UEs in idle/inactive mode should not be supported.
Proposal 2  Adaptation for SSB not on sync raster can be supported for Rel-19 NES-capable UE’s PCell and Rel-19 NES-capable UE’s SCell.
Proposal 3  It is recommended that new longer SSB burst periodicity values may be considered.
Proposal 4  It is recommended that adaptation of the SSB burst set period and adaptation of the number of SSBs transmitted within the SSB burst set may be considered.
Proposal 5  Scenarios where the additional PRACH resources overlap with PRACH resources for legacy UEs should prioritize to be discussed.
Proposal 6  It is recommended to consider PRACH adaptation based on extended cell DRX operation.
Proposal 7  It is recommended that the signaling notification mechanisms related to adaptation of PRACH and on-demand SIB1 transmission are proposed to be studied.
Proposal 8  It is recommended that in order to achieve non-uniform PRACH resource per SSB, dividing multiple SSBs in a SSB burst set into different SSB groups can be considered.
Proposal 9  It is recommended that how to set up a paging time window that includes all paging occasions in a single I-DRX cycle can be studied.
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