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Introduction
In this paper, we discuss the maintenance of Rel-18 LPHAP on the following issues.
Timing adjustment for autonomous TA.
Larger PRS/SRS periodicities. 

Timing adjustment for autonomous TA
In RAN1#113, the following agreement was made with regards to the UL timing of positioning SRS in multiple cells [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).



With regards to the feasibility and necessary conditions on the UE autonomous TA adjustment when cell-reselection happens, RAN4 discussed these questions in RAN4#108 and agreed that it is feasible for UE to autonomously adjust the TA when cell-reselection happens within the validity area [2]. In RAN4#108bis, further agreements about the question how UE should autonomously adjust the TA and what are the related requirements were reached as follows [3].
	Agreements:
· If the DL timing difference is ≥ CP/4, UE autonomously adjusts the TA based on twice of the DL timing difference (to maintain approximately the same UL Rx timing immediately before and after each cell reselection).
· If the DL timing difference is < CP/4, UE follows the DL timing of the new camping cell by performing gradual timing adjustment as defined in clause 7.1.2.1 TS 38.133.




From RAN1 perspective, with regards to autonomous TA adjustment, there is a common understanding that the baseline TA value to be adjusted refers to the TA value provided by the RRCRelease message or the already adjusted value in the previous adjustment when cell reselection happened. When UE adjusts the TA to a new value, UE should discard the old one, and further adjustment should be based on the new value.
For example, with a given deployment of HomoNet, where the RSRP value at the cell edge is -90dBm, when UE reselects cell B at cell A, due to some processing lag and a threshold of cell reselection evaluation to avoid ping-pong effect, the RSRP value of cell A for cell reselection evaluation could be even lower, e.g. -100dBm as shown in Figure 1. This means when cell reselection happens, UE is closer to the new cell than the old cell, and thus the UE is expected to obtain a positive RSTD (Told – Tnew) between the old cell and the new cell. 
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[bookmark: _Ref146634520]Figure 1 UE mobility and RSRP values
Based on the agreements have reached in RAN4 and the observation of positive RSTD when cell reselection happens discussed above, if the DL timing difference is ≥ CP/4, New TA = Old TA – 2 * RSTD. This will result in failure of TA in the autonomous TA adjustment. If every time UE reselects a new cell, with positive RSTD, after a few cell reselections, the TA will be reduced to zero, or even the TA may be negative. 
This could also happen even for HetNet case, where the UE is closer to the target cell when execute cell reselection as shown in Figure 2. When UE mobility results in cell A  cell B  cell A, the TA value will be also reduced if UE only adjusts the TA value at cell reselection.
Cell A (pico)
Cell B (Macro)
UE trajectory
RRCRelease
UE reselects cell B
UE reselects cell A

[bookmark: _Ref149723342][bookmark: _Ref149723332]Figure 2 UE mobility and cell reselections in HetNet
Observation 1: 
When cell reselection happens, UE is closer to the new cell than the old cell, and the RSTD (Told – Tnew) between the old cell and the new cell is positive.
With the positive RSTD (Told – Tnew) upon cell reselection, the TA value will be reduced to zero or negative after a few cell reselections with autonomous TA adjustment for inter-cell mobility.

To overcome the problem, we think that TA adjustment for intra-cell mobility is needed to solve the constantly decreasing TA issue. Since the RSRP value reflects the distance between the UE and the current camping cell as shown in Figure 3, a mapping between RSRP range and TA can be provided by network to enable intra-cell mobility, so that UE could adjust the TA based on its DL RSRP measurement range within the cell. In this way, when UE moves further from the current camping cell before UE possibly reselects to another cell, UE will increase the TA value to avoid the constant TA decrease because of cell reselection. Such TA adjustment within a cell also well reflects the instance distance between UE and the camping cell.

[bookmark: _Ref134179242]Figure 3 RSRP measurement and TA value within a cell
Proposal 1: For network enabled UE autonomous TA adjustment under cell reselection, TA adjustment within a cell should also be supported:  
Network provides a mapping table between a list of TA values and a list of RSRP ranges.
UE adjusts the TA based on the measured RSRP.
Send an LS to RAN4 to ask for confirmation.

Larger PRS/SRS periodicities
In RAN1#114, the following agreements were made with regards to the problem whether the eRedCap agreed eDRX cycle lengths are sufficient for positioning in RRC_INACTIVE and the issue of larger periodicities for PRS/SRS [4]:
	Agreement
Suggest replying the first question that the eDRX cycle lengths agreed for eRedCap are sufficient for positioning in RRC_INACTIVE state. 

Agreement
From RAN1 perspective, candidate values larger than 10240 ms for PRS and/or SRS periodicity, e.g., 20480 ms, can be introduced.
· FFS: specification impact on PRS/SRS configuration.
· Send LS to RAN2 asking them to work on the higher layer signalling details (e.g., specific values of periodicity, hyper SFN information in the configuration, etc.)




According to RAN2 LS [R2-2311386], they are waiting for RAN1 input on designing the periodicity signaling support, and we believe that RAN1 should discuss how to support this feature.
	RAN2 would like to thank RAN1 for informing the agreements related to the extension of the value for the PRS/SRS periodicities. RAN2 do not have enough information to define the signalling at this point. It is RAN2’s understanding that the new values of periodicities for PRS and SRS will be provided to RAN2 by RAN1 in the L1 parameter list in the usual way.



With regards to additional periodicity values other than 20.48s, we do not see the need, since they are not complied with the LPHAP use case #6 as defined in TS 22.104. 
Proposal 2: Conclude that 20480ms is the only periodicity for PRS and SRS.
On how to signal it, there are two options:
Option 1. Extend the existing NR-DL-PRS-Periodicity-and-ResourceSetSlotOffset and SRS-PeriodicityAndOffset.
Option 2. Introducing a new field of H-SFN, in which the PRS/SRS is transmitted.
In our view, we prefer to reuse the existing PRS and SRS periodicity signaling to avoid any issue pertaining to the current restriction of PRS muting. In addition, since H-SFN is not visible in RAN1 specification, we believe no RAN1 specification should be changed.
In this sense, Option 2 is suggested, and we have the following proposal.
Proposal 3: Introduce a new parameter indicating the H-SFN, in which the PRS/SRS is transmitted.
The value range is {0, 1}.
The existing PRS/SRS periodicity and slot offset signaling is not changed.
No impact to RAN1 specification.

Conclusion
In this contribution, we provided our views on the maintenance of LPHAP. Based on the discussion, we have the following observations and proposals.
Observation 1: 
When cell reselection happens, UE is closer to the new cell than the old cell, and the RSTD (Told – Tnew) between the old cell and the new cell is positive.
With the positive RSTD (Told – Tnew) upon cell reselection, the TA value will be reduced to zero or negative after a few cell reselections with autonomous TA adjustment for inter-cell mobility.

Proposal 1: For network enabled UE autonomous TA adjustment under cell reselection, TA adjustment within a cell should also be supported:  
Network provides a mapping table between a list of TA values and a list of RSRP ranges.
UE adjusts the TA based on the measured RSRP.
Send an LS to RAN4 to ask for confirmation.
Proposal 2: Conclude that 20480ms is the only periodicity for PRS and SRS.
Proposal 3: Introduce a new parameter indicating the H-SFN, in which the PRS/SRS is transmitted.
The value range is {0, 1}.
The existing PRS/SRS periodicity and slot offset signaling is not changed.
No impact to RAN1 specification.
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