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1	Introduction
RAN has approved a WID on Expanded and Improved NR Positioning, and the latest version is in [1]. It includes the following objective:
	· Specify enhancements for enabling LPHAP use-case 6 as defined in TS 22.104 including:
· 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].
· [bookmark: _Hlk122087734]SRS for positioning activation/request procedure(s) [RAN2, RAN1].



In this paper, we evaluate SRS positioning validity area and its potential impacts to RAN3 specifications.
[bookmark: _Hlk527071819]2	Discussion
2.1	Within the SRS positioning validity area
When a UE reselects within the positioning validity area during SRS transmission, the UE should be able to continue the SRS transmission (subject to validation for SRS transmission which is outside RAN3 scope).  This requires the UE to be pre-configured with one or multiple SRS configurations valid in a multi-cell validity area.
The Positioning Information Exchange procedure already enables the LMF to request the serving gNB to configure the target UE with UL-SRS resource sets as follows (legacy):
Step 1:	The LMF sends a NRPPa POSITIONING INFORMATION REQUEST message to the serving gNB, including the Requested SRS Transmission Characteristics IE to request UL-SRS configuration information for the target device.
Step 2:	The serving gNB determines the resources available for UL-SRS and configures the target device with the UL-SRS resource sets.
Step 3:	The serving gNB provides the UL-SRS information to the LMF in a NRPPa POSITIONING INFORMATION RESPONSE message.
To support pre-configured SRS in a validity area, the Positioning Information Exchange procedure can be enhanced to allow the LMF to request SRS pre-configuration information. The LMF can also recommend a validity area, but the serving gNB should have final say on the validity area based on its knowledge of e.g. the SRS pre-configuration(s), RNA, etc.  This leads to the following new steps:
Step 1:	The LMF sends a NRPPa POSITIONING INFORMATION REQUEST message to the serving gNB, including one or multiple Requested SRS Transmission Characteristics IE(s) to request UL-SRS pre-configuration information for the target device. The LMF may optionally recommend a validity area, i.e., a list of cell IDs.
Step 2:	The serving gNB determines the UL-SRS pre-configuration information and associated validity area, and provides it to the target device.
Step 3:	The serving gNB provides the UL-SRS pre-configuration information and associated validity area to the LMF in a NRPPa POSITIONING INFORMATION RESPONSE message.
Based on the above, the following is proposed:
Proposal 1:	Enhance the Positioning Information Exchange procedure to support SRS pre-configuration(s) in a validity area.
Proposal 2:	The POSITIONING INFORMATION REQUEST includes one or multiple Requested SRS Transmission Characteristic IEs each with an associated identifier, and optionally a Requested SRS Positioning Validity Area IE.
Proposal 3:	The POSITIONING INFORMATION RESPONSE includes one or multiple SRS Configuration IEs each with an associated identifier, and an SRS Positioning Validity Area IE.
To enable the target UE to use its pre-configured SRS throughout the validity area, it is beneficial to coordinate among gNBs to ensure that multiple UEs are not provided with the same pre-configured SRS.
Since the LMF is able to recommend parameters of the pre-configured SRS using the Requested SRS Transmission Characteristics IE, and has knowledge of e.g. SRS configurations in use at each cell, pre-configured SRS configurations and their associated validity areas, etc., it seems reasonable for the LMF to coordinate the pre-configured SRS. For example, the LMF may be able to coordinate the use of sequences between cells so that each cell uses different sequences to avoid interference issue. The SRS sequence ID is configured with 16 bits. The LMF may be able to determine a set of SRS sequence IDs for one cell, and it also determines another set of SRS sequence IDs for another cell. The two sets may not have the same SRS sequence IDs. The LMF provides the determined set to each cell and request to use the provided set of sequences. The step for providing the set of sequences and requesting the use of the provided set may be included in Requested SRS Transmission Characteristic IEs mentioned in proposal 2.
Proposal 4:	The LMF is involved in coordinating the pre-configured SRS in the validity area (e.g., using different SRS sequences).
3	Conclusions
In this paper, we evaluated SRS positioning validity area and proposed the following:
Proposal 1:	Enhance the Positioning Information Exchange procedure to support SRS pre-configuration(s) in a validity area.
Proposal 2:	The POSITIONING INFORMATION REQUEST includes one or multiple Requested SRS Transmission Characteristic IEs each with an associated identifier, and optionally a Requested SRS Positioning Validity Area IE.
Proposal 3:	The POSITIONING INFORMATION RESPONSE includes one or multiple SRS Configuration IEs each with an associated identifier, and an SRS Positioning Validity Area IE.
Proposal 4:	The LMF is involved in coordinating the pre-configured SRS in the validity area (e.g., using different SRS sequences).
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