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1. Introduction

In the latest revised Rel-18 WID on expanded and improved NR positioning [1], the objective to specify enhancements for enabling LPHAP use case 6 includes:

[image: image1]During the previous 3GPP RAN2 meetings [2], the following agreements were made in relation to LPHAP.

RAN2#121 Meeting Agreements:
· When configured with SRS configuration along with SRS validity area, if the UE reselects to another cell within the SRS validity area during SRS transmission, the UE continues the SRS transmission, subject to validation for SRS transmission.

· Wait for RAN1 progress for the validation of SRS transmission with issues such as interference, timing advance and spatial relation information, etc.

· RAN2 assume when the UE reselects out of the positioning validity area during SRS transmission, the UE may send an RRC message to the network for SRS configuration request. LS to RAN3 to confirm this.
RAN2#121 bis e-Meeting Agreements
· Wait for RedCap progress on extending eDRX cycle (from RAN2 perspective).

· The SRS validity area configuration contains a list of cells in which it is valid.  FFS validity timer or if we would depend only on explicit release by the network.

· RRCRelease can be used to provide SRS configuration with validity area for use in RRC_INACTIVE.

· SRS configuration request can be indicated via Msg3/MsgA transmission. FFS if the request is in the RRC message or an accompanying MAC CE.

· Send a reply LS to SA2 to indicate that from the perspective of RAN2, “low power or high accuracy” positioning is out of the Rel-18 WI scope.
RAN2 #122 Meeting Agreements
· Define an SRS for positioning validity-area specific TA timer (e.g., with larger values) for a UE in RRC_INACTIVE state.

-
The UE starts/restarts the area-specific TA timer when it receives the TA command.

-
The UE stops the SRS transmission when the area-specific TA timer expires.

-
The UE stops the area-specific TA timer when it reselects to a cell out of the SRS validity area.

-
Other stop/restart conditions can be discussed. 

· RAN2 consider that the LMF should determine the area-specific SRS configuration. Details are up to RAN3.

-
LS to RAN3 to indicate this conclusion, including RAN1 to prompt them for parameters.  To be included in the LS from [AT122][415].

· RAN2 will introduce an activation indication and/or request for preconfigured SRS using at least Msg3/MsgA; FFS if Msg1 would be supported also. FFS RRC signalling or MAC CE for the Msg3/MsgA case, as for the configuration request. This agreement does not imply that the UE will be allowed to transmit autonomously.
RAN2# 123 Meeting Agreements
· When the UE reselects out of the positioning validity area during SRS transmission, the UE may send an RRC message to the network for SRS configuration request. The SRS configuration request is sent in the RRC message RRCResumeRequest (18/18).

· WA: A new resume cause is introduced for the above use case.

· Periodic SRS is supported to be configured with validity area.  This agreement does not affect preconfigured SRS.

· Activation/deactivation is not required for periodic SRS.  This agreement does not affect preconfigured SRS.

· Aperiodic SRS is not supported to be configured with validity area.

· RAN2 do not further consider providing pre-configured SRS via system information in Rel-18.

· For the activation indication and/or request for preconfigured SRSs, RRCResumeRequest message is used, and 1-bit indication in the RRCResumeRequest is introduced for this use.

· WA: The resume cause introduced for the SRS configuration request can be reused for the activation indication of the pre-configuration SRS.

· Sending the activation indication and/or requesting for preconfigured SRS using Msg1 is not supported.
· Semi-persistent SRS is supported to be configured with validity area, and RAN2 agree to reuse legacy mechanism to deactivate the SP SRS.

· At least alignment of PRS to fixed (e)DRX is supported.

· At least UE-initiated on-demand PRS request procedure is supported for the alignment of the PRS configuration to the fixed (e)DRX configuration.

· UE may utilize the positioning assistance data through posSIB or assistance data received in RRC_CONNECTED when UE is to perform positioning in RRC_IDLE . No stage 3 impact is foreseen.

· The following criterion needs to be defined for the start/re-start of the area-specific TA timer:

· Reception of RRCRelease message containing the SRS configuration (excluding pre-configured SRS)

· The following criteria need to be defined for the stop of the area-specific TA timer (FFS other conditions):

· Reception of RRCResume message

· Reception of RRCSetup message

· Reception of RRCRelease message without SRS configuration
RAN2#123bis Meeting Agreements：
· Introduce an autonomous TA adjustment enabler in the area-specific SRS configuration. If configured by the network, subject to UE capability, UE autonomously adjusts the stored RSRP when cell-reselection happens.

· Maintain the WA that a new resume cause is introduced for SRS configuration request.  Implement the running CR accordingly and finalise the decision at next meeting when all WIs conclude.

· There is only one SRS configuration per validity area.

· Rely on network explicit release as a baseline for release of the SRS configuration in Rel-18.  FFS if any other solution is needed. This agreement does not revert the existing agreement about stopping the area-specific TA timer when the UE reselects out of the validity area.
In this contribution, we provide our views on potential enhancements for LPHAP with regards to higher layer aspects based on current progress. 
2. Discussion
2.1 Pre-configured SRS
In the RAN2 #123 meeting [2], it has been agreed that RAN2 do not further consider providing pre-configured SRS via system information in Rel-18, which means the UE specific pre-configured SRS is delivered to UE by RRC dedicated signalling when UE is in RRC_CONNECTED state.  However, there remains some open issues for the pre-configured SRS, which need to be further clarified [3]:
1) For the concept of pre-configured SRS, which SRS type can be supported? e.g., periodic SRS and SP SRS.
2) Whether there should be only one SRS configuration for one validity area? 

3) Whether there is a need to support multiple validity areas for the same cell?

For the supported types of pre-configured SRS, whether the pre-configured SRS supports periodic SRS or SP-SRS should be clarified. In the case of periodic SRS is pre-configured, UE performs the SRS transmission after the pre-configured SRS is activated, since the pre-configured SRS becomes valid only when it has been activated and the activation time depends on the confirmation from network in response to the activation request. While for the pre-configured SP-SRS, the definition is unclear, some companies proposed that the SP-SRS configured in RRCRelease message can be regarded as the pre-configured SRS, if so, we think no additional concept of pre-configured SRS is needed to avoid confusion. Otherwise, we understood that NW may need to firstly activate one of the pre-configured SRS(s) to be used, in the case that the specific activated pre-configured SRS is SP-SRS, additional activation mechanism is needed to activate the SP-SRS, which is the same as the defined activation mechanism for UE-specific SP-SRS. To reduce the complexity for the use of pre-configured SRS, we intend to support only periodic SRS type for the pre-configured SRS in Rel-18.
Proposal 1: RAN2 to support only periodic SRS type for the pre-configured SRS in Rel-18.               
In addition, RAN2 has agreed that there is only one SRS configuration per validity area acc. the latest RAN2#123bis meeting [2], which means when UE transmits the RRCResumeRequest with a new defined resume cause in RRC_INACTIVE state, network activates the pre-configured SRS configuration or SP-SRS configuration directly if configured. Otherwise, network provides new SRS configuration by RRCRelease message in response to the RRCResumeRequest message. Regarding to support multiple validity areas for the same cell, in the case of one cell is defined in multiple validity areas, UE camped in the cell may need to differentiate which validity area the cell belongs to when it wants to request to update or activate the SRS configuration. Meanwhile, the cell also needs to reserve the SRS configurations for multiple validity areas, which may not be beneficial in terms of resource efficiency.  It is suggested to support only one validity area for the same cell in Rel-18.
Proposal 2: RAN2 to support only one validity area for the same cell in Rel-18.
2.2 Release of area specific SRS configuration
In legacy positioning for RRC_INACTIVE UE [4], the SRS configuration is considered as invalid if TA is not valid. When cell reselection is performed and UE initiates RRC resume procedure to the cell which is different from the cell in which the SRS has been configured, the TA timer configuration for SRS should be released. In RAN2#122 meeting [2], a positioning area-specific TA timer has been agreed for a UE in RRC_INACTIVE to control the validity area specific SRS configuration. The UE starts/restarts the area-specific TA timer when it receives the TA command and stops the area-specific TA timer when it reselects to a cell out of the SRS validity area. When the area-specific TA timer expires, the UE stops the SRS transmission. However, there remains controversy on whether to release the area-specific SRS configuration when the area-specific TA timer expires.  In our view, validity area-specific SRS configuration should be released as in legacy when the area-specific TA timer expires. That means UE in RRC_INACTIVE stops the validity area-based SRS transmission when the validity area specific TA timer expires and releases corresponding validity area specific SRS configuration. If there is pending location service, UE requests the new SRS configuration by RRCResumeRequest message with the new resume cause. 
Proposal 3:  UE releases the area-specific SRS configuration when the area-specific TA timer expires.
In addition, considering the area-specific SRS configuration is associated with specific validity area, the cells within the validity area are assumed to monitor the transmitted SRS according to the configuration. When UE reselects to a cell which is out of the configured validity area, UE needs to request new SRS configuration to apply in the new validity area. Then the SRS configuration for previous validity area should be released. If UE keeps using the previous SRS configuration, the cells within the new validity area need to be informed about the previous configuration. To implement a unified solution for SRS configuration request (update), RAN2 is suggested to support that UE releases the area-specific SRS configuration when the UE moves out of the configured validity area, which is also aligned with the release condition of legacy cell specific SRS configuration.
Proposal 4: UE releases the area-specific SRS configuration when it moves out of the configured validity area. 
2.3 Alignment between PRS and (e)DRX configuration 
Alignment between (e)DRX and PRS configuration is beneficial from power saving point of view for LPHAP and has been recommended to normative work, which means UE’s reception behaviors for PRS are suggested to be performed during active time duration when UE is configured with (e)DRX in RRC_INACTIVE or RRC_IDLE state. In the RAN2#123 meeting [2], RAN2 has agreed that at least alignment of PRS to fixed (e)DRX is supported, and UE-initiated on-demand PRS request procedure is supported for the alignment of the PRS configuration to the fixed (e)DRX configuration. In this case, when UE determines received PRS configurations are not aligned with UE (e)DRX configurations, i.e., the time duration of PRS reception/measurements fully/partially overlaps with UE inactive time, UE may transmit on-demand PRS configuration request to LMF via LPP Request Assistance Data message. 
Regarding the UE-initiated on-demand PRS request, in legacy on-demand PRS procedure, the on-demand PRS request can be a request for a pre-defined PRS configuration indicated with a pre-defined PRS configuration ID or explicit parameter for PRS configuration. In addition, it may be a request for PRS transmission or change to the PRS transmission characteristics for positioning measurements. Considering the purpose to align the PRS and DRX configuration, UE may also indicate the (e)DRX configuration information to LMF in the on-demand PRS request by LPP RequestAssistanceData message, to enable the LMF to coordinate with serving gNB and neighboring gNBs on the PRS configurations by taking UE’s (e)DRX configuration into consideration. 
Proposal 5: For UE-initiated on-demand PRS, UE may include the (e)DRX configuration in the on-demand PRS request to LMF. 
Furthermore, since the PRS configuration is provided to UE by LMF in positioning assistance data, in addition to UE-initiated on-demand PRS procedure, LMF can also initiate the alignment between (e)DRX configuration and PRS configuration by taking the (e)DRX configuration into consideration. In this case, LMF determines the need for PRS transmission or changes the transmission characteristics of an ongoing PRS transmission to achieve the alignment of PRS configuration and (e)DRX configuration, UE or gNB may need to share specific (e)DRX configuration depending on the UE’s RRC state to LMF for the alignment implementation, and the (e)DRX configuration transmitted from UE or from gNB can be explicitly requested or provided in an unsolicited manner.
Proposal 6: Support LMF-initiated on-demand PRS configuration and (e)DRX configurations depending on the UE’s RRC state should be shared with the LMF from the gNB or from the UE.
3. Conclusion

Proposal 1: RAN2 to support only periodic SRS type for the pre-configured SRS in Rel-18.     
Proposal 2: RAN2 to support only one validity area for the same cell in Rel-18.
Proposal 3:  UE releases the area-specific SRS configuration when the area-specific TA timer expires.
Proposal 4: UE releases the area-specific SRS configuration when it moves out of the configured validity area. 
Proposal 5: For UE-initiated on-demand PRS, UE may include the (e)DRX configuration in the on-demand PRS request to LMF. 
Proposal 6: Support LMF-initiated on-demand PRS configuration and (e)DRX configurations depending on the UE’s RRC state should be shared with the LMF from the gNB or from the UE.
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Extending eDRX cycle beyond 10.24s in RRC_INACTIVE state towards meeting the battery life requirement for LPHAP [RAN2, RAN3, RAN4]


Positioning-specific enhancement for eDRX cycle beyond 10.24s to be defined as part of Rel-18 WI on expanded and improved NR positioning.


NOTE: Work on this objective should be coordinated with that in Rel-18 WI on eRedCap. Towards this, the feature of extending eDRX cycle beyond 10.24s should be defined as part of Rel-18 WI on eRedCap.


NOTE: Inputs from RAN1 as necessary may be facilitated via LSs


For UL and DL+UL positioning for UEs in RRC_INACTIVE state, specify SRS configuration enhancements based on SRS positioning validity area to avoid frequent RRC connection for SRS (re)configuration [RAN2, RAN1, RAN3].


SRS for positioning configurations in multiple cells [RAN2, RAN1]. 


Note: Details including issues such as interference, timing advance, spatial relation information, pathloss reference and common SRS parameters across multiple cells can be further discussed during normative work.


Pre-configuration of one or multiple SRS for positioning configurations [RAN2, RAN3].


SRS for positioning activation/request procedure(s) [RAN2, RAN1].


Specify solutions for DL PRS measurements for a UE in RRC_IDLE state and reporting of the measurements in RRC_CONNECTED state [RAN2].


Specify solutions for alignment between (e)DRX and PRS configurations [RAN2].


Specify corresponding new core requirements, as well as identifying and specifying the impact on the existing RAN4 specification, including RRM measurements and procedures [RAN4].
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