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1. Introduction
At LS from RAN1 [1] it indicates that RAN1 discussed the determination of UL timing to transmit SRS for positioning by UEs in RRC_INACTIVE state within the SRS positioning validity consists of multiple cells and the corresponding agreements. RAN1 further asks RAN4 regarding feasibility and necessary conditions on UE autonomously adjusts the TA when cell-reselection happens.
In this contribution we provide our considerations on this topic.
2. Discussion
In [1], it indicated that the following agreements were achieved and questions for RAN4, which are copied below:
	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:

· 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 the 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 needs to be defined.)

· The DL reference timing follows the DL timing of current camping cell.


2.1 Background
Uplink positioning (or positioning SRS transmission) in inactive state is supported in Rel-17. SRS transmission is considered as valid under the following criteria. 

	In Rel-17, the SRS configuration is considered as valid under the following criteria from RAN2 perspective:

· The inactivePosSRS-TimeAlignmentTimer is running;

· RSRP increased/decreased within inactivePosSRS-RSRP-ChangeThreshold;

· No cell re-selection happened after receiving the configuration.

In Rel-17, the SRS configuration is considered as valid under the following criteria from RAN1 perspective

· If the UE in RRC_INACTIVE mode determines that the UE is not able to accurately measure the configured DL RS in SRS-SpatialRelationInfoPos for a SRS resource for positioning where the DL RS is semi-persistent or periodic, the UE stops transmission of the SRS resource for positioning

· If the UE is in the RRC_INACTIVE state and determines that the UE is not able to accurately measure [image: image2.png]PL, - (qq)



, the UE does not transmit SRS for the SRS resource set


However, due to the mobility of the UE, potential cell reselection will occur, especially for the scenario where cell range is relatively small, which will cause the SRS configuration to be invalid and the SRS transmission to be terminated. If positioning service is required, the UE can only enter the connected state. This will result in more power consumption, which matters for LPHAP devices. The following figure shows a simple scenario where UE2 is the UE that performs cell reselection, and UE1 is a normal UE in the new cell.
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Figure 1 SRS mobility in RRC_INACTIVE 
It should noted that even for UE1, the TA may need autonomously adjust due to movement, from example from cell centre to cell edge.
2.2 Discussion  
Regarding the question “If configured by the network, subject to UE capability, UE autonomously adjusts the TA, when cell-reselection happens. Send LS to RAN4 asking the 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 needs to be defined.)”, the key issue is when the timing difference between maintained TA of last camping cell and the new TA of new camping cell exceeds a threshold, whether it is feasible for a UE to autonomously adjusts the TA.  
It should be noted that similar methodology has already been defined in 7.1.2.3 of TS38.133 for one shot large UL timing adjustment as copied below:
7.1.2.3
One shot large UL timing adjustment for FR2 Power Class 6 UE
When highSpeedMeasFlagFR2-r17 is configured and highSpeedLargeOneStepUL-TimingFR2-r17 is enabled for UE supporting FR2 power class 6 and [largeOneStepUL-timingFR2-r17] capability, the following requirements apply to the UE:

-
If the absolute value [image: image5.png]|70 —Tporo| < CP/4



, the requirement in clause 7.1.2.1 apply to the first UL transmission after a TCI state switch.
-
Otherwise, the UE transmit timing immediately after TCI state switch shall be [image: image7.png]Trew — (N7a + Nrg orrser) + 25 (Tora — Trew)



 and clause 7.1.2.1 requirements don’t apply.
-
The UE UL transmission timing error after the TCI state switching procedure shall be less than or equal to ±Te as specified in clause 7.1.2 if the new target TCI state is within active TCI state list, otherwise ±7*64*Tc, and the reference point is [image: image9.png]Trew — (N7a + Nrg orrser) + 25 (Tora — Trew)



.
Above,
-
[image: image11.png]


 (in [image: image13.png]


 units) is the DL timing defined as the time when UE receives downlink frame with new target TCI state.

-
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 units) is the DL timing defined as the time when UE receives downlink frame with old source TCI state.

Although the former case applies for the scenario for TCI state switch at RRC_CONNECTED state, there is no obstacle can be identified to prevent the same principle from being used for UE automatically TA adjustment since the fundamental rule is TA adjustment is triggered after [image: image19.png]IT, — T,



exceeds a threshold where T1 is the reception time at the UE of the previous reference timing of the last serving cell and T2 is the the newly reference timing at current camping cell after cell reselection. For the conditions, similar to the procedure used for TCI switch update, conditions could be based on the CP length. 
Regarding “necessary conditions” in the LS, similar method to the above solution can be considered, i.e., the condition/threshold is dependent on the CP. Since the scenario is mainly for cell reselection, a fixed value may not be sufficient hence the condition/threshold could be up to network configuration. 
Regarding “how UE adjusts it”, UE could reuse the aforementioned method, i.e., the transmit timing could be adjusted with a term [image: image21.png]25 (To1q — Toroww )




In the LS it also asked “additional RRM procedure to obtain the timing difference needs to be defined”, for this question to our understanding the automatically TA adjustment at inactive state is sufficient hence no specific RRM procedure need be defined. 
Proposal 1: It is feasible that after a cell reselection, UE autonomously adjusts its TA when the DL reference timing difference between the last camping cell and current camping cell exceeds a threshold.
The condition/threshold could be up to network configuration.
On how UE adjust the UL timing, UE could reuse the method used for one shot large UL timing adjustment for FR2 Power Class 6 UE, i.e., the transmit timing could be adjusted with a term [image: image23.png]25 (To1q — Toroww )




No additional RRM procedure to obtain the timing difference needs to be defined.
3. Conclusion
In this contribution, we provide our considerations on the LS [1] have the following proposals:
Proposal 1: It is feasible that after a cell reselection, UE autonomously adjusts its TA when the DL reference timing difference between the last camping cell and current camping cell exceeds a threshold.
The condition/threshold could be up to network configuration.
On how UE adjust the UL timing, UE could reuse the method used for one shot large UL timing adjustment for FR2 Power Class 6 UE, i.e., the transmit timing could be adjusted with a term [image: image25.png]25 (To1q — Toroww )




No additional RRM procedure to obtain the timing difference needs to be defined.
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1. Overall Description:

RAN4 would like to thank RAN1 for the LS on determination of UL timing to transmit SRS for positioning by UEs in RRC_INACTIVE states. RAN4 has discussed the question from RAN1 to RAN4 on “If configured by the network, subject to UE capability, UE autonomously adjusts the TA, when cell-reselection happens. Send LS to RAN4 asking the 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 needs to be defined.)” and had the following agreements:

· It is feasible that after a cell reselection, UE autonomously adjusts its TA when the DL reference timing difference between the last camping cell and current camping cell exceeds a threshold. 
· The conditions/thresholds could be up to network configuration. 

· On how UE adjust the UL timing, UE could reuse the method used for one shot large UL timing adjustment for FR2 Power Class 6 UE, i.e., the transmit timing could be adjusted with a term [image: image27.png]25 (To1q — Toroww )




· No additional RRM procedure to obtain the timing difference needs to be defined 

RAN4 kindly asks RAN1 to take the above information into account.

2. Actions:

To RAN3 group.

ACTION:
RAN4 kindly asks RAN3 to take the above information into account.
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