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Introduction
This is the summary for AI 9.5.3 on the adaptation of common signalling for NES based on the views expressed by companies in the contributions listed in the Appendix A and providing topics and proposals for discussion/agreement. 
In Appendix C, delegates from participating companies are listed. Please check and add relevant contact information. This list can be used for future offline discussion, if needed.
Adaptation of SSB in time domain
Topic 2.1.1
For adaptation of SSB in time-domain, discuss which of the following options to consider for further RAN1 discussion. 
· Adaptation of SSB burst periodicity
· [Xiaomi][FW][Apple][DCM][CMCC][ZTE][Lenovo?][IDT][Intel?][SPRD][Fraunhofer][Ericsson][Google][Transsion][China Telecom]
· Adaptation based on multiple SSB configurations
· [Fujitsu][Fraunhofer]
· Adaptation based on Long-period SSBs and short period SSBs 
· [LG][CATT][Oppo]
· Adaptation based on two patterns (default always-on SSB pattern for legacy UEs and additional mutable SSB pattern for Rel-19 UEs)
· [HW]
· Adaptation based on non-uniform SSB burst transmission
· [MTK]
· Adaptation based on skipping some SSB bursts 
· [DCM][Ericsson]
· Adaptation based on extending cell DTX operation for SSB
· [Samsung][NEC][Oppo]
· Adapting the number of SSBs within a burst
· [Xiaomi?] [Fujitsu][DCM?][Lenovo][IDT][MTK?][KT]
· New compact SSB burst pattern 
· [HW (for SCell activation scenario)][Intel][DCM?]
· SSB pattern (SSB position/SSB index) adaptation
· [DCM?]
· Adaptation of SSB periodicity for SSB subsets/beam-level
·  [Lenovo][Cewit]
· FDM of multiple SSB transmissions 
· [Lenovo]

Topic 2.1.2 
For indication of adaptation of SSB in time-domain, discuss which of the following to consider for further RAN1 discussion. 
· Dynamic (L1/L2 signalling)
· [Xiaomi][Apple][Fujitsu][LG][DCM][CMCC?][ZTE][Lenovo][IDT][Samsung][HW][MTK][Honor][NEC][Ericsson][Google][China Telecom]
· Semi-static adaptation
· [Xiaomi][FW][CMCC?][Samsung]
· Adaptation triggered by UE
· [CMCC]
Proposal 2.1.2 
For the adaptation mechanisms of SSB in time-domain, study further signaling based on the following: 
· For adaptation mechanism triggered by gNB
· Whether L1/L2 signaling is needed, and associated details
· For adaptation triggered by UE (if any)
· Signal/channel used for triggering the adaptation
	Company
	Support (Y/N)
	Comments

	Moderator
	
	Closed.

	
	
	

	
	
	

	
	
	



Topic 2.1.3
For adaptation of SSB in time-domain, discuss which of the following scenarios to consider for further RAN1 discussion.
 
· Adaptation for SCell only 
· [LG][Nokia][QC][vivo]
· Adaptation in both single-cell and multi-cell scenario 
· [DCM][CMCC][Samsung][HW][Ericsson][China Telecom]
· Adaptation for idle/inactive and connected UEs 
· [DCM][CMCC?][SPRD][Ericsson][Pana]
· Adaptation for idle/inactive 
· [ZTE][NEC]
· Adaptation for connected mode UEs
· [Samsung(as a baseline) and FFS: idle/inactive]
· For SCells and capacity based PCells 
· [IDT]
Proposal 2.1.3
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 idle/inactive and/or connected mode 
· Applicability to PCell and/or SCell(s)
	Company
	Support (Y/N)
	Comments

	Moderator
	
	Closed.

	
	
	

	
	
	

	
	
	



Following were discussed in the contributions regarding legacy UE impact/handling:
· Barring 
· [FW?][Apple][Oppo][Sony]
· Adaptation for SSBs not on sync raster [Apple][QC][MTK]
· Impacts on cell search, initial access latency and idle mode operation [QC]
· Prevent legacy UEs for initial accessing by using SSB adapting coarse periodicity [Sony]
· Use non-cell defining SSBs [Sony]
· Different frequency raster than existing frequency raster [Sony]
· Applying scrambling on PBCH [Sony]
· No negative impact to legacy UEs in idle/inactive mode [MTK]
· Not affecting legacy users [Honor]
· No affect to UE to perform initial access [vivo]
· When dynamic adaptation of SSB periodicity is used for a carrier, legacy UEs may not be able to use the carrier [Ericsson]
Proposal 2.1.4
For adaptation of SSB in time-domain, study further the impact on legacy UEs and potential techniques to handle legacy UEs.

	Company
	Comments

	Samsung
	Fine with the proposal.
We think it is necessary to clarify the scenarios first for SSB/PRACH/Paging. E.g., RRC states, CA or non-CA, etc.

	Sharp
	We are fine with the proposal and agree with Samsung the impact on legacy UEs highly depends on the scenario.

	CMCC
	We share similar view with Samsung that the scenarios with SSB adaption needs to be discussed first. Since the adaption method and impact to legacy UEs are both related to scenarios.

	NEC 
	We are fine to discuss the scenarios where legacy UEs can use the carrier with common channel adaptation.  

	Spreadtrum
	Legacy UEs can only be aware of SSB with large periodicity in these cells, which is always on.
More straightforward, Legacy UEs may not camp on these cells.

	LG Electronics
	We are fine with the proposals and share the same view with Samsung.

	Futurewei
	OK in principle with the proposal, as noted by Samsung and others the proposal relies on defining the adaptation procedure first.

	CEWiT
	Fine with the proposal

	CATT
	Fine with the proposal.

	Xiaomi
	The concept of legacy UE needs further clarification: 1) legacy UE is Rel-18 UE 2) legacy UE is any UE doesn’t support NES technique.
If option 1 is the intention, it is an incomplete proposal.

	Sony
	We are fine the proposal and share the same view with Samsung.

	ETRI
	Fine with the proposal.

	Fraunhofer
	We support the proposal. 
We share the views expressed above that the impact on legacy UEs would depend on the scenarios, and that there are ways to handle legacy UEs in some relevant scenarios with potential impact. Especially, as we also share the support (under Topic 2.1.3) for considering SSB time domain adaptation in both single-cell and multi-cell scenarios, we think this study is important.

	DCM
	We think before concluding this kind of proposal, RAN1 should identify the applicable scenarios for each SSB adaptation (listed up in topic2.1.1) like topic2.1.3.
Whether SSB adaptation affects the legacy/idle UEs or not depends on the type of adaptation and scenario.

	Moderator 
	Based on input from companies, it seems this can be discussed with scenarios.



Topic 2.1.5 (Other)
· Introduction of new SSB burst periodicities >160ms
· [CATT][Intel][Transsion][China Telecom (for Scells)]
· SSB burst periodicity assumption for initial access 
·  [DCM][Ericsson]
· FDM of multiple SSB transmissions 
· [Lenovo]

Adaptation of PRACH in time domain
Topic 3.1.1
For adaptation of PRACH in time-domain, discuss which of the following options to consider for further RAN1 discussion. 
· Adaptation based on additional PRACH resources for NES-capable UEs in addition to existing PRACH resources for legacy UEs 
· [LGE][CMCC][HW][vivo][Ericsson][QC] [Honor?]
· Adaptation between two PRACH configurations
· [CMCC][Oppo]
· Adaptation of PRACH periodicity
· [Fujitsu][SPRD][IDT][DCM]
· Adaptation of PRACH configuration including periodicity and subframe and symbol patterns
· [DCM]
· Adaptation of PRACH occasions within a period
· [Fujitsu][IDT]
· PRACH configuration/association period/association pattern period level adaptation 
· [Apple]
· Aperiodic RACH resources
· [Lenovo]
· Adaptation based on extending cell DTX operation for PRACH
· [Samsung][NEC][Oppo]
· Concentrated ROs in time domain
· [CATT][Intel]
Proposal 3.1.1
For adaptation of PRACH in time-domain, consider the following adaptation mechanisms for further study
· Configuration of additional PRACH resources for NES-capable UEs in addition to existing PRACH resources for legacy UEs
· For the additional PRACH resources,
· Adaptation of PRACH configuration including periodicity/subframe/symbol patterns
· [Adaptation of PRACH occasions within an [association] period]
· Adaptation at PRACH configuration/association period/association pattern period level 
· Adaptation based on extending cell DTX operation for PRACH
· Concentrating ROs in time domain
· Other options are not precluded
	Company
	Support (Y/N)
	Comments

	Moderator
	
	Closed.

	
	
	

	
	
	

	
	
	



Proposal 3.1.1-updated
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 configuration 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

	Company
	Support (Y/N)
	Comments

	Moderator
	
	Closed.




Topic 3.1.2
For indication of adaptation of PRACH in time-domain, discuss which of the following to consider for further RAN1 discussion. 
· Dynamic (L1/L2 signalling)
· [Xiaomi][LG][DCM][ZTE][vivo][Ericsson][Sharp][Google]
· Semi-static adaptation
· [Xiaomi]
· Adaptation according to a condition
· [Xiaomi]
· Reuse existing signaling
· [Xiaomi]
· Reuse/extend existing signaling
· [FW]
Proposal 3.1.2 
For the adaptation mechanisms of PRACH in time-domain, support following mechanism,
· Adaptation mechanism is indicated or configured by gNB without UE trigger
· At least dynamic signaling 
· FFS: associated details e.g. L1/L2 signaling
	Company
	Support (Y/N)
	Comments

	Moderator
	
	

	
	
	

	
	
	

	
	
	




Proposal 3.1.2-updated
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 [with UE trigger]
· Applicability to idle/inactive and/or connected mode UEs

Topic 3.1.3
For adaptation of PRACH in time-domain, discuss which of the scenarios to consider for further RAN1 discussion.
 
· CBRA, CFRA, including 4-step and 2-step RACH
· [Xiaomi]
· Both idle and connected mode UE
· [DCM][SPRD]
· Prioritize use case based on load 
· [Nokia]
· Include PRACH occasions for random access
· [ZTE]
· Limit New PRACH periodicities to {20ms,40ms}
· [Lenovo]
· Discuss applicability for a feature/feature combination
· [Lenovo]

Proposal 3.1.4 for conclusion
For adaptation of RACH in time-domain, from RAN1 perspective, legacy UEs can be handled by implementation e.g. UEs that do not support the technique are expected to use legacy RACH resources in the cell.

	Company
	Comments

	Samsung
	The conclusion should be clarified that the target scenarios is to allow the legacy camping on the NES cell. Legacy UEs can also be prevented from camping on the NES cell by cellBarred indication in MIB.

	Sharp
	We are OK with the proposed conclusion.

	CMCC
	We think the adaption of PRACH resource should be transparent to legacy UEs.

	NEC
	Our understanding is that adaptation of PRACH transmission should be aligned with and can be enabled via cell DRX operation.

	Spreadtrum
	Yes, UEs that do not support the technique are expected to use legacy RACH resources in the cell

	LG Electronics
	We are fine with the proposal but it may depending on the scenario we consider.

	[bookmark: _Hlk160052049]Futurewei
	We are not sure of the value of the proposal. Legacy UEs are always using the legacy RACH resources. Does the proposal want to suggest that we should not consider anymore the impact on the legacy devices on NES cell for the RACH adaptation, or the proposal implies that legacy RACH resources shall be always there? If the legacy RACH occasions are already there how energy is saved when more RO are added? 

	CATT
	‘UEs that do not support the technique’ refers to legacy UE and the UE without Rel-19 NES capability. To make proposal clear, it can modify ‘UEs that do not support the technique’ to ‘legacy UE’, or modify ‘legacy UE’ to ‘UEs that do not support the technique’. 

	Xiaomi
	We agree with Samsung and have similar comments as the previous one.

	Sony
	The conclusion is not clear. The legacy UE should always assume legacy RACH resource in the cell. We should clarify scenario first then decide whether potential technique to handle legacy UEs is needed or not.

	ETRI
	We agree with Samsung and Futurewei that the assumptions on the scenario and intention of the proposal need to be clarified.

	DCM
	Similar to SSB adaptation, we think discussing topic 3.1.1. about PRACH at first would be a reasonable way.

	Moderator 
	Based on input from companies, this can be discussed later.



Topic 3.1.5 (Other)
· [Adaptation of association between SSB beams and PRACH occasions]
· [Fujitsu]
· New PRACH configuration (e.g. larger PRACH configuration period, etc) 
· [ZTE]

Adaptation of paging
For adaptation of paging, following were discussed in RAN1 contributions. 
· Single PF within paging cycle
· Stagger uniformly distributed PFs in one paging cycle into consecutive POs
· Concentrated POs/PFs
· Reduced N
· Independent N from T
· SFN offset(s) configured/defined per paging frame
· Larger periodicity
· Compact paging frame for POs within paging cycle
· Modify PF distribution
· Increase #POs per PF
· Separate PF/PO configuration for Rel-19
· Adapt the paging cycle
· Adapting the number of POs per cycle
· Legacy paging configuration and additional configuration of paging for Rel-19 UE
· Centralized sending of paging messages
· Extend Cell DTX for paging
· Confine POs within a paging window
· Additional PO configuration for Rel-19 UEs with condensed PO/PF
· Activation/deactivation of PO/PEI-O or MOs of a PO/PEI-O
· Set up paging time window to include all POs in a DRX cycle
· Dynamic adaptability of paging patterns by changing DRX period, PF/PO density or PO/PF calculation formula 
· Consider time-domain adaptation as an effect of other signal/channel changes (e.g. SSB)
· Concentrate on case where search space other search space 0 is used for paging
· Consider legacy UEs and Rel-19 UEs together in a single cell
· Wait for RAN2 progresses on the topic
· Discuss RAN1 impacts (if any) to support compact paging
· Investigate techniques allowing compacting paging resources into consecutive slots/frames

Many proposals are related to the PO/PF determination and paging-related configuration/procedures defined in RAN2 specifications. It is expected that such aspects will be handled by RAN2. One company mentioned that since RAN1 was the WG that conducted the energy saving benefits, RAN1 could potentially agree on general paging enhancements and provide information to RAN2, where RAN2 could complete the finalize the details of the paging enhancements. It can however be noted (as in the TR38.864) that legacy UEs can be handled by implementation e.g. UEs that do not support adaptation of paging are expected to follow legacy paging reception procedure in the cell.
Proposal 4.1.1 for conclusion
For adaptation of paging, from RAN1 perspective, legacy UEs can be handled by implementation e.g. UEs that do not support the technique are expected to follow legacy paging reception procedure in the cell.

	Company
	Comments

	Samsung
	Similar as PRACH ,the conclusion should be clarified that the target scenarios is to allow the legacy camping on the NES cell. Legacy UEs can also be prevented from camping on the NES cell by cellBarred indication in MIB.

	Sharp
	We are OK with the proposed conclusion.

	CMCC
	The adaption of paging can be transparent to legacy UE. 
The detail paging occasion calculation update to realize such centralized paging is up to RAN2, and RAN1 can discuss how to realize the adaption of paging for R19 NES UEs.

	NEC
	We are fine with the proposed conclusion.

	Spreadtrum
	Yes, UEs that do not support the technique are expected to follow legacy paging reception procedure in the cell.
More straightforward, the UEs cannot camp on the cell.

	LG
	We are OK with the proposed conclusion.

	Futurewei
	Same as for RACH response.  Legacy UEs are always using the legacy paging resources.  If the legacy paging resources are always there as implied, why adding new paging resources would serve energy? We think that the proposal needs more clarifications.


	CATT
	Same view as Proposal 3.1.4. 

	xiaomi
	Same view as Proposal 3.1.4.

	Sony
	Same view as Proposal 3.1.4.

	ETRI
	OK with the proposal. Different from the RO, the legacy PFs/POs are distributed in time which negatively impacts the NES operation. At least some NES gains can be obtained by confining the paging resources with no/small impact to the paging latency.

	DCM
	Similar to SSB adaptation, we think RAN1 should identify the candidates of paging adaptations first. In order to do so, candidates of paging adaptation should be categorized, e.g., PF-level/PO-level/PMO-level adaptation.

	Moderator 
	Based on input from companies, this can be discussed later.



Proposal 4.1.2
For adaptation of paging, 
· Study further from RAN1 perspective, techniques for confining paging occasions further in time-domain and achievable network energy savings
· Note: Specification details for PO/PF determination and paging-related configuration/procedures to handled by RAN2
	Company
	Support (Y/N)
	Comments

	Moderator
	
	Closed.

	
	
	

	
	
	

	
	
	



Proposal 4.1.3
For adaptation of paging, 
· It should be possible to group a set of paging resources (PO(s)/PF(s)) in a compact time duration with long time gap(s) between set(s) within a DRX cycle.
	Company
	Support (Y/N)
	Comments

	Moderator
	
	

	
	
	

	
	
	

	
	
	



Other
Some contributions also discussed joint adaptation of more than one common signal/channel. 
Appendix A (Contributions)
	1
	R1-2400064
	Discussion on adaptation of common signal/channel transmissions
	Spreadtrum Communications

	2
	R1-2400099
	Discussion of the adaptation of common signal/channel transmissions
	FUTUREWEI

	3
	R1-2400121
	Adaptation of common signal/channel transmissions
	Huawei, HiSilicon

	4
	R1-2400182
	Adaptation of common signal/channel transmissions
	Nokia, Nokia Shanghai Bell

	5
	R1-2400210
	Discussion on adaptive transmission of common signal or common channel
	Transsion Holdings

	6
	R1-2400252
	Discussions on adaptation of common signal/channel transmissions
	vivo

	7
	R1-2400337
	Discussion on adaptation of common signal/channel transmissions
	CMCC

	8
	R1-2400371
	Adaptation of common signal/channel transmissions for Network Energy Saving
	Intel Corporation

	9
	R1-2400401
	Adaptation of Common Signals
	Google

	10
	R1-2400443
	Discussion on adaptation of common signal/channel transmissions
	CATT

	11
	R1-2400494
	Discussion on common signal_channel for NES
	ZTE, Sanechips

	12
	R1-2400526
	Discussion on adaptation of common signal channel transmissions
	Honor

	13
	R1-2400568
	Discussion on adaptation of common signal and channel transmissions
	xiaomi

	14
	R1-2400601
	Discussion on adaptation of common signal/channel transmission
	OPPO

	15
	R1-2400669
	Discussion on common signal/channel adaptation
	China Telecom

	16
	R1-2400742
	Adaptation of common signal/channel transmissions
	Samsung

	17
	R1-2400808
	Discussion on adaptation of common signal/channel transmissions for Cell DTX/DRX
	NEC

	18
	R1-2400823
	Discussion on adaptation of common signal/channel transmissions
	InterDigital, Inc.

	19
	R1-2400862
	Considerations on adaptation of SSB in time domain
	Sony

	20
	R1-2400903
	Discussion on adaptation of common signal/channel transmission
	Panasonic

	21
	R1-2400929
	Adaptation of Common Signals and Channels for NES
	Fraunhofer IIS, Fraunhofer HHI

	22
	R1-2400979
	Adaptation of common signals and channels
	Lenovo

	23
	R1-2401022
	On adaptation of common signal/channel for NES enhancements
	Apple

	24
	R1-2401125
	Discussion on adaptation of common signal/channel transmissions
	NTT DOCOMO, INC.

	25
	R1-2401145
	Adaptation of common signal/channel transmissions for NES
	Ericsson

	26
	R1-2401149
	Views on adaptation of SS/PBCH blocks
	KT Corp.

	27
	R1-2401177
	Discussion on adaptation of common signal/channel transmissions
	Sharp

	28
	R1-2401205
	Discussion on adaptation of common signal / channel transmissions
	Fujitsu

	29
	R1-2401234
	Adaptation of common signal/channel transmissions
	ETRI

	30
	R1-2401281
	Discussion on adaptation of common signal and channel transmissions
	CEWiT

	31
	R1-2401293
	Adaptation of common signal/channel transmissions
	MediaTek Inc.

	32
	R1-2401334
	Adaptation of common signal/channel transmissions
	LG Electronics

	33
	R1-2401451
	Adaptation of common channel transmissions
	Qualcomm Incorporated





Appendix B (WI objectives from WID in RP-234065)
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Appendix C (Delegate contact list)
In the following, the delegates from participating companies are listed. Please check and add the contact information. We can use this list for future offline discussion, if such a need arises.

	Company/organization name
	Contact person
	Email of contact person

	Ericsson
	Ajit Nimbalker
	Ajit.Nimbalker@ericsson.com

	Ericsson
	Ravikiran Nory
	Ravikiran.Nory@ericsson.com

	Ericsson
	Gustav Lindmark
	Gustav.Lindmark@ericsson.com

	Ericsson
	Sven Jacobsson
	Sven.Jacobsson@ericsson.com

	Sharp
	Hiroki Takahashi
	takahashi.hiroki@sharp.co.jp

	CMCC
	Fei Wang
	wangfei@chinamobile.com

	ZTE, Sanechips
	Jian
	10168368@zte.com.cn

	ZTE, Sanechips
	Mengzhu
	chen.mengzhu@zte.com.cn

	Lenovo
	Alexander Golitschek
	aelbwart@lenovo.com

	Lenovo
	Yuantao Zhang
	zhangyt18@lenovo.com

	Lenovo
	Hyejung Jung
	HYEJUNG@motorola.com

	Lenovo
	Ahmed Hindy
	ahmedhindy@motorola.com

	CEWiT
	Deepak Agarwal
	deepak@cewit.org.in

	Xiaomi
	Lei Wang
	Wanglei25@xiaomi.com

	Sony
	Naoki Kusashima
	naoki.kusashima@sony.com

	ETRI
	Junghoon Lee
	jh.lee@etri.re.kr

	ETRI
	Sunghyun Moon
	sh.moon@etri.re.kr
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41 Objective of Sl or Core part WI or Testing part WI

The objectives of the work item are the following:

1. Specify procedures and signaling method(s) to support on-demand SSB SCell operation for UES in conaected
‘mode configured with CA, for both intrafinter-band CA. [RAN12/3/4]

+ Specify triggering method(s) (select from UE uplink wake-up-signal using an existing signalichannel, cell
on/off indication via backhaul, Scell activation/deactivation signaling)

+ Notel: On-demand SSB transmission can be used by UE for at least SCell time!frequency syachronization,
L1/L3 measurements and SCell activation, and is supported for FR1 and FR2 in non-shared spectrum.

2. Study procedures and signaling method(s) to support oa-demand STB1 for UEs in dle/inactive mode, including:
RANI3]
+ Triggering method by uplink walke-up-signal using an existing signal/channel.
+ Wake-up-sigaal configuration provisioning to UE
- Note: No modification of SSB will be discussed uader tis objective
+ Information exchange between gNBs at least for the configuration of wake-up signal, if necessary.
+ Checkpoiat for normative work in RAN#105

3 ¢ adaptation of common signal/channel transmissions. [RANL/2/34]
+ Adaptaton of SSB i tme domain, e.¢.adapting periodicity
- Adsptation of PRACH ia time domain
- Study adaptation of PRACH i spatial domain,e.g.non-uaiform PRACH resources per SSB, and speciy if
found beneficial
- “This stdy s to be done ia 20°2024 only
- Adaptaton of paging occasions including confinin the paging occasions in the time domaial
- Note:there shall be no pagiag laeacy increase
- Note:there shal be 20 negativ impact to legacy UES, ualess sigaifcant beneftsare shown
s ¢ the correspondiag core sequiremeats, for the above features [RANA]





