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Introduction
In last RAN2 meeting, the NES solutions were discussed online and categorized as follows:
Solution groups:
1 Adaption of MIB/SSB/SIB 
	-  partial/simplified SSB
2	Increase of SSB/SIB periodicity 
3	On demand SSB/SIB1 (FFS if there are enhancements for other SIBs)
	- FFS for on-demand MIB
4	Receiving SSB/SIB on one carrier/cell and performing access to another carrier/cell 
5	Handover/Fast PCell change for NES
	- CHO or new configuration
	- group HO
6	Resource adaptation (frequency and time domain)
	- Including PRACH, SRS, PUSCH, PUCCH resources and periodicities 
	- cell DTX/DRX  
	- measurement 
	- reference signal type and configuration of reference signal pattern for connected mode
	- BWP adaptation
7	Any Cell activation/re-activation or UE wake up request signal (connected/idle)
8	Paging enhancements (includes paging-less solutions)
9	Cell selection/reselection (ie. cell prioritization also including legacy UEs)

Things to study 
1 Study group configuration and signalling for transitions for different solutions
	- pre-configuration and L1/L2 signaling to trigger change of configuration
2	Identify/capture RAN2 impact to legacy for the different solutions 
3	Awareness of the NES states at the UE side for the different solutions
4	Aim to minimize DL signalling for NES
5	Consider UE complexity and energy consumption
6	UE assistance information for the specific network energy technique, it’s benefits and impact to UE/NW 

Based on the agreements, it can be seen that one for further study is the UE assistance information, in this contribution, we will analysis the potential information based on the summarized solution group.
Discussion
UE assistance information
[bookmark: _Hlk115107490]In TS 38.331, UEAssistanceInformation reporting by RRC_CONNECTED UEs, for many purposes, such as reporting delay budget, IDC assistance information, UE’s preference on DRX parameters, UE’s preference RRC state, capable of measurement relaxation and so on, and some of the information is used for network scheduling/configuration.
[image: ]
Figure 1 UE Assistance Information
Observation 1: UEAssistanceInformation reporting applies for RRC_CONNECTED UEs.
Observation 2: UEAssistanceInformation reporting is designed to provide necessary information for network scheduling/configuration.
Based on the above two observations, there are two issues we would like to check with in RAN2 and achieving some common understanding would be beneficial for further discussion:
1. whether the current UEAssistanceInformation framework is applied to NES, for example, whether L1/L2 signalling for assistance information reporting is needed.
2. which information in the current UEAssistanceInformation can be used for NES, and which information besides these should be specified.
[bookmark: _Hlk115451144]Proposal 1： RAN2 is kindly asked to confirm the following two issues：
Issue 1. Which information in the current UEAssistanceInformation can be used for NES purpose, and if any additional info needed.
Issue 2. Whether the current UEAssistanceInformation framework is efficient enough for NES, otherwise L1/L2 signalling for assistance information reporting can be considered.
Issue 1
For NES solutions, it was summarized as different groups for further study in last meeting, and based on the email discussion for NES solutions, the following aspects are proposed to be address in RAN2:
1) Common signals related:
1-1) SSB/SIB/Paging-less (multi-carrier case is studied first)
1-2) On-demand SSB/SIB1 (e.g., triggered by WUS)
1-3) Extended SSB/SIB1 periodicity
2) Group signalling/configuration related:
2-1) Group HO/CHO
2-2) NW DTX/DRX
2-3) BWP adaptation
Cell selection/reselection. Therefore, for the first issue, it will be discussed per solution group.
Common signals related
The common signals related solution is mainly to reduce or avoid common signal transmission in some cells, to achieve the purpose, the network needs to know whether there’s UEs (especially RRC_Connected UE) camping in the cell, UEs’ traffic information, like traffic pattern (may be reflected by preferred DRX configuration), UL/DL traffic volume, UEs’ preferred number of SCells, mobility, etc.
Observation 3: UEs’ camping information and UE’s RRC state, UEs’ traffic information, like traffic pattern (may be reflected by preferred DRX configuration), UL/DL traffic volume, UEs’ preferred number of SCells, mobility, etc. helps to network to decide NES cell’s on/off and the common signal patterns, like SSB/SIB on anchor cells, or on-demand SSB/SIB, or increase/decrease the SSB/SIB periodicity.
In current UEAssistanceInformation framework, UE may report its preference on DRX parameters, the RRC state, and preference for the SCG to be activated and preferred number of maximum SCells, which can be reused for Common signals configuration in NES.
Besides, the common signal configuration also needs to consider the requirements for measurements, to avoid that UE doesn’t have enough RS. Since there’s UE’s relaxation state of RLM, BFD and RRM measurements in UEAssistanceInformation, there can also be considered when the network configures the common signal.
Observation 4: The following information in current UEAssistanceInformation can be used for network common signals configuration：
· [bookmark: _Hlk115124853]UE’s preference on DRX parameters
· UE’s preference on the RRC state
· UE’s preference for the SCG to be activated
· UE’s preferred number of maximum SCells
· UE’s relaxation state of RLM, BFD and RRM measurements
Observation 5: UE’s traffic and mobility information may be considered in common signal configuration.
Group signalling/configuration related
For group signalling/configuration, two main issues should be addressed: NW DTX/DRX and resource adaptation.
Similar to common signal configuration, if the network can know exactly when there will be downlink transmission, so it can go to sleep when there is no data transmission, which means a NW DTX/DRX. Therefore, the traffic pattern and UE DRX information is helpful to NW DTX/DRX configuration.
[bookmark: _Hlk115124587]Observation 6: The following information in current UEAssistanceInformation is helpful for NW DTX/DRX configuration:
· UE’s preference on DRX parameters
Observation 7：UE’s traffic and mobility information also helps to NW DTX/DRX configuration.
As to resource adaptation, the network may provide a common configuration which consumes the minimum resources, for example a NES-specific BWP, or the minimum number of MIMO layer or CC, in order to reduce the energy consumption. To achieve this, the UE’s preference on the maximum number of MIMO layers, UE’s preference on the maximum aggregated bandwidth, UE’s preference for the SCG to be activated and UE’s preference on the maximum number of secondary component carriers in UEAssistanceInformation can be used.
Observation 8: The following information in current UEAssistanceInformation is helpful for resource adaptation:
· [bookmark: _Hlk115124867]UE’s preference on the maximum number of MIMO layers
· UE’s preference on the maximum aggregated bandwidth,
· UE’s preference for the SCG to be activate
·  UE’s preference on the maximum number of secondary component carriers
Cell selection/reselection
For cell selection and reselection, it’s more about UE behaviour, we don’t see any requirements on assistance information.
Based on the analysis above, the following information in current UEAssistanceInformation can be used in NES:
· UE’s preference on DRX parameters
· UE’s preference on the RRC state
· UE’s preference for the SCG to be activated
· UE’s preferred number of maximum SCells
· UE’s relaxation state of RLM, BFD and RRM measurements
· UE’s preference on the maximum number of MIMO layers
· UE’s preference on the maximum aggregated bandwidth,
· UE’s preference on the maximum number of secondary component carriers
Proposal 2: The following information in current UEAssistanceInformation can be used in NES:
· UE’s preference on DRX parameters
· UE’s preference on the RRC state
· UE’s preference for the SCG to be activated
· UE’s preferred number of maximum SCells
· UE’s relaxation state of RLM, BFD and RRM measurements
· UE’s preference on the maximum number of MIMO layers
· UE’s preference on the maximum aggregated bandwidth,
· UE’s preference on the maximum number of secondary component carriers
Though the information reported in current UEAssistanceInformation may be helpful for network energy saving, it should be noticed that some information is reported under specific condition(s) or triggers without considering NES cases, therefore, it’s better to design a new trigger condition for the existing information reporting once it was agreed to be used for NES.
Proposal 3: New NES specific trigger conditions for the existing UE assistance information reporting can be studied in RAN2.
Besides, UE’s traffic and mobility information should also be taken into consideration. However, UE’s traffic information may be acquired from the core network or application layer. RAN2 should further discuss whether these should be reported by UE.
Proposal 4: RAN2 is kindly asked to decide whether UEs’ traffic and mobility information should be reported for NES.
Issue 2
Currently, UE assistance information is mainly used by RRC_Connected UE to acquire a configuration to match its own requirement, however, when it comes to NES, no matter common signal configuration, or NW DTX/DRX, or resource adaptation, it will impact all UEs in the cell with different RRC states. Therefore, we need to study whether RRC_Idle and RRC_Inactive UEs’ preference should be taken into consideration. If so, and the current UE assistance information frame work is used, RRC_Idle/RRC_Inactive UE needs to perform RACH procedure to report the assistance information, which may occupy addition RACH channel. If not, some L1/L2 signalling should be designed for RRC_Idle/RRC_Inactive UE information collection.
Proposal 5: RAN2 is kindly asked to discuss whether RRC_Idle/RRC_Inactive UE need to report any UE assistance information to indicate their preference for NES purpose.
Conclusions
In this contribution, we focus on the UE assistance information for NES, Following are the observations: 
Observation 1: UEAssistanceInformation reporting applies for RRC_CONNECTED UEs.
Observation 2: UEAssistanceInformation reporting is designed to provide necessary information for network scheduling/configuration.
Observation 3: UEs’ camping information and UE’s RRC state, UEs’ traffic information, like traffic pattern (may be reflected by preferred DRX configuration), UL/DL traffic volume, UEs’ preferred number of SCells, mobility, etc. helps to network to decide NES cell’s on/off and the common signal patterns, like SSB/SIB on anchor cells, or on-demand SSB/SIB, or increase/decrease the SSB/SIB periodicity.
Observation 4: The following information in current UEAssistanceInformation can be used for network common signals configuration：
· UE’s preference on DRX parameters
· UE’s preference on the RRC state
· UE’s preference for the SCG to be activated
· UE’s preferred number of maximum SCells
· UE’s relaxation state of RLM, BFD and RRM measurements
Observation 5: UE’s traffic and mobility information may be considered in common signal configuration.
Observation 6: The following information in current UEAssistanceInformation is helpful for NW DTX/DRX configuration:
· UE’s preference on DRX parameters
Observation 7：UE’s traffic and mobility information also helps to NW DTX/DRX configuration.
Observation 8: The following information in current UEAssistanceInformation is helpful for resource adaptation:
· UE’s preference on the maximum number of MIMO layers
· UE’s preference on the maximum aggregated bandwidth,
· UE’s preference for the SCG to be activate
·  UE’s preference on the maximum number of secondary component carriers
Based on the observations, we propose:
Proposal 1： RAN2 is kindly asked to confirm the following two issues：
Issue 1. Which information in the current UEAssistanceInformation can be used for NES purpose, and if any additional info needed.
Issue 2. Whether the current UEAssistanceInformation framework is efficient enough for NES, otherwise L1/L2 signalling for assistance information reporting can be considered.
Proposal 2: The following information in current UEAssistanceInformation can be used in NES:
· UE’s preference on DRX parameters
· UE’s preference on the RRC state
· UE’s preference for the SCG to be activated
· UE’s preferred number of maximum SCells
· UE’s relaxation state of RLM, BFD and RRM measurements
· UE’s preference on the maximum number of MIMO layers
· UE’s preference on the maximum aggregated bandwidth,
· UE’s preference on the maximum number of secondary component carriers
Proposal 3: New NES specific trigger conditions for the existing UE assistance information reporting can be studied in RAN2.
Proposal 4: RAN2 is kindly asked to decide whether UEs’ traffic and mobility information should be reported for NES.
Proposal 5: RAN2 is kindly asked to discuss whether RRC_Idle/RRC_Inactive UE need to report any UE assistance information to indicate their preference for NES purpose.
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