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1. Introduction
During the RAN1 last meetings, a consensus was reached that in the context of configuring positioning across multiple cells for UEs in the RRC_INACTIVE state, the SRS configuration may encompass the presence or absence of spatial relation information. An agreement was established that UEs can autonomously adjust TA during cell reselection in preceding meetings.

Building upon these prior agreements, discussions revolve around enhancements related to UL timing, spatial relation considerations for SRS. The primary objective of these enhancements is to align SRS functionality with the targeted battery life goals within the LPHAP.
2. UL timing of SRS in validity area 
[bookmark: _Hlk105549736]Regarding the UL timing related issue, in the last meeting, after a heated discussion companies had reached with the following proposal [1].

	Agreement
For the determination of UL timing to transmit SRS for positioning by UEs in RRC_INACTIVE state within the SRS positioning validity area, support the following to determine a valid TA:
· The DL reference timing follows the DL timing of current camping cell.
· By default, UE maintains the TA from the last serving cell.
· UE can adjust its UL timing according to the change in DL reference timing.
· If configured by the network, subject to UE capability, UE autonomously adjusts the TA, when cell-reselection happens.
· Send LS to RAN4 asking about feasibility and necessary conditions (e.g. whether the above behaviour applies when the DL reference timing difference between the last camping cell and current camping cell exceeds a threshold and how UE adjusts it, or additional RRM procedure to obtain the timing difference).




If configured by the network and contingent upon UE capability an agreement is in place allowing the UE to autonomously adjust Timing Advance during cell reselection. The UE is capable of making TA adjustments based on the downlink reference timing difference between the previous camping cell and current camping cell, or by considering variations in other RRM measurements, such as RSRP, RSSI, and the like. When the UE independently modifies the TA, the serving gNB does not receive information regarding the UE's adjustment. Furthermore, the gNB lacks awareness of the current TA value, which poses a challenge in terms of detecting TA changes and conveying this information to the UE. Therefore, it becomes crucial for the network, such as the gNB or LMF, to have access to information related to the UE's TA adjustment.

Proposal 1：
· When the UE autonomously adjusts TA, it becomes crucial for the network, such as the gNB or LMF, to have access to information concerning the UE's TA adjustment

3. Further enhancement of spatial relation information of SRS 
During the RAN1 #113 and #114 meeting, it is agreed that if the UE determines that accurate measurements of the configured RS for spatial relation information are not feasible, it will suspend the transmission of the SRS intended for positioning resources [1] and the details are discussed in last meeting [2]. The following agreements were reached regarding the spatial relation of SRS configuration in multiple cells:

	Agreement of RAN1 #113 meeting 
For the spatial relation of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, when the spatial relation information is provided in the configuration, support:
· Alt. 1-1: Reuse the configuration of spatial relation information in Rel-17.
· When the UE determines that the configured RS for the spatial relation information cannot be accurately measured, the UE suspends the transmission of the SRS for positioning resource.

Agreement of RAN1 #114 meeting 
For spatial relation of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, on suspension of the transmission of an SRS resource for positioning, a UE is expected to keep monitoring the configured RS for spatial relation, and if the UE determines that it is being accurately measured, the UE resumes the SRS transmission.




Spatial relation information is dependent on the location of the UE. As the UE moves within a cell area, such as a validity area, it would be highly beneficial to support the configuration of separate information per cell for spatial relation information. In most scenarios, the base stations used for positioning measurements are not uniformly distributed around the UE. Figure 1 illustrates a case sampled from a live network where SRSs transmitted in beams 1 to 4 might not be utilized efficiently. Transmitting SRS in these beams leads to wastage of power and time-frequency resources. When spatial relationship information will be configured to a UE, the configuration should support for both a fixed spatial domain transmission filter and distinct spatial domain transmission filters for SRS transmission across multiple cells is necessary. The UE can suggest to the serving gNB whether to utilize a fixed spatial domain transmission filter or distinct spatial domain transmission filters for SRS transmission across multiple cells based on its remaining battery capacity.

Proposal 2：
· When spatial relation information will be configured to a UE, the UE can suggest to the serving gNB to utilize a fixed spatial domain transmission filter or a distinct spatial domain transmission filter for transmitting the SRS across multiple cells, taking into account the remaining battery capacity of the UE.
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Figure 1 An illustration of the spatial relationship between the UE and base stations. 

When determining the fixed spatial domain transmission filter for the UE, the criterion is based on a selected SSB of the camping cell and neighboring cells. However, in cases where Rx beam sweeping is not utilized, the UE can solely acquire information about the SSB index and not the specific Tx beam direction. Consequently, when configuring SRS across multiple cells, the network is required to inform the UE about the correspondence between SSB indexes and Tx beam directions for both the camping cell and its neighboring cells within the defined validity area.

In scenarios where the maximum number of SSB indexes is identical and the relationship between SSB indexes and Tx beam directions remains consistent among the camping cell and neighboring cells, the network will convey a single set of corresponding relationships to the UE. Among the available options for the maximum number of SSB indexes—namely 4, 8, and 64—a uniform relationship between SSB indexes and Tx beam directions across the camping cell and neighboring cells would result in the three sets of relationships to the UE, corresponding to the three aforementioned the maximum numbers of SSB index values (4, 8, and 64). This uniformity in the SSB index to Tx beam direction relationship across different cell configurations aids in minimizing signaling overhead.

Proposal 3：
· Maintaining a consistent correlation between SSB indexes and Tx directions across both the camping cell and neighbour cells for each maximum SSB index value can effectively mitigate signalling overhead.
4. Conclusion 
In this contribution, we discussed the methods of positioning for LPHAP UEs to reduce the UE power consumption and improve the network efficiency, and our proposals are summarized as below: 
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Proposal 1：
· When the UE autonomously adjusts TA, it becomes crucial for the network, such as the gNB or LMF, to have access to information concerning the UE's TA adjustment.

Proposal 2： 
· When spatial relation information will be configured to a UE, the UE can suggest to the serving gNB to utilize a fixed spatial domain transmission filter or a distinct spatial domain transmission filter for transmitting the SRS across multiple cells, considering the remaining battery capacity of the UE.

Proposal 3：
· Maintaining a consistent correlation between SSB indexes and Tx directions across both the camping cell and neighbour cells for each maximum SSB index value can effectively mitigate signalling overhead.
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