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In this contribution, we summarize the following emails discussions.

* [AT132][402][POS] Adjustment of TA and stored RSRP (Xiaomi)
      Scope: Further discuss the proposals from R2-2508603 and determine what spec impact will be needed to reflect the different layer behaviour correctly, without changing existing technical agreements from Rel-18.
      Intended outcome: Report to CB session in R2-2509232
      Deadline: Wednesday 2025-11-19 1900 CST


Discussion
In Rel-18, UE autonomous TA adjustment for positioning SRS in the RRC Inactive state was introduced. According to the existing RRC specification, the RRC layer indicates the lower layer to update Timing advance and stored RSRP if the autonomous TA adjustment is configured and if the timing advance validation requirements specified in RAN4 are met [1]. 

TS 38.331 [1]
5.3.13.6	Cell re-selection or cell selection or L2 U2N relay (re)selection while T390, T319 or T302 is running or SDT procedure is ongoing (UE in RRC_INACTIVE) or SRS transmission in RRC_INACTIVE is configured
The UE shall:
1>	if cell reselection occurs while T319 or T302 is running or while SDT procedure is ongoing; or
1>	if relay (re)selection or cell selection by a L2 U2N Remote UE or by L2 Intermediate U2N Relay UE occurs while T319 is running; or
1>	if cell changes due to relay reselection or cell selection by a L2 U2N Remote UE or by L2 Intermediate U2N Relay UE while T302 is running:
2>	perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause 'RRC Resume failure';
1>	else if cell selection or reselection occurs while T390 is running, or cell change due to relay selection or reselection occurs while T390 is running:
2>	stop T390 for all access categories;
2>	perform the actions as specified in 5.3.14.4.
1>	else if cell reselection occurs when srs-PosRRC-Inactive is configured:
2>	indicate to the lower layer to stop inactivePosSRS-TimeAlignmentTimer;
2>	release the srs-PosRRC-Inactive.
1>	else if cell reselection occurs when srs-PosRRC-InactiveValidityAreaPreConfigList or srs-PosRRC-InactiveValidityAreaNonPreConfig is configured and if there is an on-going SRS for positioning transmission procedure in RRC_INACTIVE:
2>	if the selected cell is not included in the srs-PosConfigValidityArea:
3>	indicate to the lower layer to stop inactivePosSRS-ValidityAreaTAT;
3>	initiate RRC connection resume procedure in 5.3.13.2;
2>	else if the cell is included in the srs-PosConfigValidityArea:
3>	if the selected cell and the previously camped cell are in the same srs-PosConfigValidityArea:
4>	if autonomousTA-AdjustmentEnabled is configured and if the Timing Advance validation requirements specified in clause 5.6.6.3 of TS 38.133 [14] is met:
5>	indicate to the lower layer to update Timing Advance and stored RSRP;
4>	instruct lower layers to continue transmitting SRS if Timing Advance validation condition as specified in TS 38.321 [3] are satisfied;
3>	if the selected cell and previously camped cell are in the different srs-PosConfigValidityArea:
4>	initiate RRC connection resume procedure in 5.3.13.2;
4>	indicate to the lower layer to stop inactivePosSRS-ValidityAreaTAT.

Therefore, in the current specification, the UE is required to update the stored RSRP at the same time as the TA when the TA update condition is met. However, RAN2 made the following agreements in RAN2#123bis [2]:

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.

According to the above agreements, the UE shall update the stored RSRP whenever cell reselection occurs, regardless of whether the TA is updated. In other words, the procedures for stored RSRP update and TA update for positioning SRS during the RRC inactive state have been decoupled. Specifically, when cell reselection happens, the UE updates the timing advance only if the conditions defined in RAN4 are met, while the stored RSRP is always updated upon cell reselection.


Q1: Do you agree that updates for stored RSRP and TA for positioning SRS in the RRC inactive state should be decoupled? 

	Company
	Y/N
	Comments 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	




In TS 38.213 [3], if the UE is provided autonomousTA-AdjustmentEnabled, the UE may autonomously update  at cell reselection as described in TS 38.133.

 TS38.213 [3]

· 4.2	Transmission timing adjustments
If the received downlink timing changes and is not compensated or is only partly compensated by the uplink timing adjustment without timing advance command as described in [10, TS 38.133], the UE changes  accordingly. If a UE operates with two TAGs on an active UL BWP of a serving cell, the UE expects that a difference between a first downlink timing associated with a first TAG and a second downlink timing associated with a second TAG is not larger than the CP length for the active UL BWP unless the UE indicates rxTimingDiff. If a UE indicates posUE-TA-AutoAdjustment, and transmits SRS based on a configuration by SRS-PosResourceSet in SRS-PosRRC-InactiveValidityAreaConfig in RRC_INACTIVE state, 
-	if the UE is provided autonomousTA-AdjustmentEnabled, the UE may autonomously update  at cell reselection as described in [10, TS 38.133]
-	if the UE is not provided autonomousTA-AdjustmentEnabled, the UE maintains the  of a last serving cell prior to the release of a dedicated RRC connection [11, TS 38.321].


For reference, please see the following RAN4 specification for the UE transmit timing for positioning measurements [4]:
TS38.133 [4]

7.1.2.4	UE transmit timing for positioning measurements
If cell reselection occurs in RRC_INACTIVE within srs-PosRRC-InactiveValidityArea area, the UE shall have capability to follow the frame timing change of the reference cell when transmitting SRS for positioning. The uplink frame transmission takes place  before the reception of the first detected path (in time) of the corresponding downlink frame from the reference cell. The UE shall use the current camping cell as reference cell for deriving the UE transmit timing.
When autonomousTA-AdjustmentEnabled-r18 is configured, the following requirements apply to the UE supporting posUE-TA-AutoAdjustment-r18 upon cell reselection to a new camping cell within the SRS validity area (srs-PosRRC-InactiveValidityArea):
If the absolute value of the DL timing difference between the new camping cell and the previous camping cell immediately after cell reselection is ≥ CP/4, UE shall autonomously adjust the TA as 

where  and  are the TA after adjustment in the new camping cell and TA applied in previous camping cell, respectively,  is the DL timing of the new camping cell immediately after cell reselection and  is the DL timing of the previous camping cell immediately before cell reselection.
-	The UE UL transmission timing error after autonomous TA adjustment shall be less than or equal to Te in clause 7.1.2.
-	If the TA value would be negative after applying the autonomous TA adjustment, the TA is set to zero. i.e. the TA applied in the new camping cell shall be set to .
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.


According to the physical layer specifications, when cell reselection happens, the decision on whether to update the Timing Advance is determined by the UE transmit timing for positioning measurements as defined by RAN4, rather than by an explicit indication from the RRC layer.

Q2: Do you agree that the decision on whether to update the Timing Advance at cell reselection should be made by the UE physical layer according to the requirements defined by RAN4, instead of relying on an indication from the RRC layer?

	Company
	Y/N
	Comments 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	




During the online discussion, one view was that the RRC layer should indicate to the lower layers to evaluate whether a Timing Advance update is needed during cell reselection, since cell reselection is managed by the RRC layer. In other words, the RRC layer provides an indication for the UE physical layer to perform the evaluation based on the requirements defined by RAN4, with the final decision on whether to update the TA made by the UE physical layer. 

However, the current RRC specification states that the RRC layer indicates to the lower layer to update the TA directly, which is not aligned with the above understanding.

Q3: Do you agree that the current RRC specification, where the RRC layer indicates the lower layer to update TA directly, should be revised so that the RRC layer only provides an indication to trigger evaluation, and the UE physical layer makes the final decision based on RAN4 requirements?

	Company
	Y/N
	Comments 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	




Based on the above discussion, if it is agreed that (1) updates for stored RSRP and TA for positioning SRS in the RRC Inactive state should be decoupled, and/or (2) the RRC specification should be revised so that the RRC layer only provides an indication to trigger evaluation while the UE physical layer makes the final decision based on RAN4 requirements, the rapporteur proposes the following options on the spec changes for your consideration.


Q4: You are welcome to indicate which of the following options you prefer

	Company
	Option 
	Comments 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	




Option 1: The RRC layer only indicates the lower layer to update stored RSRP when cell reselection occurs

[bookmark: _Toc60776837][bookmark: _Toc193445599][bookmark: _Toc193451404][bookmark: _Toc193462669][bookmark: _Toc210366103]5.3.13.6	Cell re-selection or cell selection or L2 U2N relay (re)selection while T390, T319 or T302 is running or SDT procedure is ongoing (UE in RRC_INACTIVE) or SRS transmission in RRC_INACTIVE is configured

The UE shall:
1>	if cell reselection occurs while T319 or T302 is running or while SDT procedure is ongoing; or
1>	if relay (re)selection or cell selection by a L2 U2N Remote UE occurs while T319 is running; or
1>	if cell changes due to relay reselection or cell selection by a L2 U2N Remote UE while T302 is running:
2>	perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause 'RRC Resume failure';
1>	else if cell selection or reselection occurs while T390 is running, or cell change due to relay selection or reselection occurs while T390 is running:
2>	stop T390 for all access categories;
2>	perform the actions as specified in 5.3.14.4.
1>	else if cell reselection occurs when srs-PosRRC-Inactive is configured:
2>	indicate to the lower layer to stop inactivePosSRS-TimeAlignmentTimer;
2>	release the srs-PosRRC-Inactive.
1>	else if cell reselection occurs when srs-PosRRC-InactiveValidityAreaPreConfigList or srs-PosRRC-InactiveValidityAreaNonPreConfig is configured and if there is an on-going SRS for positioning transmission procedure in RRC_INACTIVE:
2>	if the selected cell is not included in the srs-PosConfigValidityArea:
3>	indicate to the lower layer to stop inactivePosSRS-ValidityAreaTAT;
3>	initiate RRC connection resume procedure in 5.3.13.2;
2>	else if the cell is included in the srs-PosConfigValidityArea:
3>	if the selected cell and the previously camped cell are in the same srs-PosConfigValidityArea:
4>	if autonomousTA-AdjustmentEnabled is configured and if the Timing Advance validation requirements specified in clause 5.6.6.3 of TS 38.133 [14] is met:
5>	indicate to the lower layer to update Timing Advance and stored RSRP;
4>	instruct lower layers to continue transmitting SRS if Timing Advance validation condition as specified in TS 38.321 [3] are satisfied;
3>	if the selected cell and previously camped cell are in the different srs-PosConfigValidityArea:
4>	initiate RRC connection resume procedure in 5.3.13.2;
4>	indicate to the lower layer to stop inactivePosSRS-ValidityAreaTAT.

Option 2: The RRC layer indicates the lower layer to evaluate whether to update the Timing Advance and to update the stored RSRP when cell reselection occurs.


5.3.13.6	Cell re-selection or cell selection or L2 U2N relay (re)selection while T390, T319 or T302 is running or SDT procedure is ongoing (UE in RRC_INACTIVE) or SRS transmission in RRC_INACTIVE is configured

The UE shall:
1>	if cell reselection occurs while T319 or T302 is running or while SDT procedure is ongoing; or
1>	if relay (re)selection or cell selection by a L2 U2N Remote UE occurs while T319 is running; or
1>	if cell changes due to relay reselection or cell selection by a L2 U2N Remote UE while T302 is running:
2>	perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause 'RRC Resume failure';
1>	else if cell selection or reselection occurs while T390 is running, or cell change due to relay selection or reselection occurs while T390 is running:
2>	stop T390 for all access categories;
2>	perform the actions as specified in 5.3.14.4.
1>	else if cell reselection occurs when srs-PosRRC-Inactive is configured:
2>	indicate to the lower layer to stop inactivePosSRS-TimeAlignmentTimer;
2>	release the srs-PosRRC-Inactive.
1>	else if cell reselection occurs when srs-PosRRC-InactiveValidityAreaPreConfigList or srs-PosRRC-InactiveValidityAreaNonPreConfig is configured and if there is an on-going SRS for positioning transmission procedure in RRC_INACTIVE:
2>	if the selected cell is not included in the srs-PosConfigValidityArea:
3>	indicate to the lower layer to stop inactivePosSRS-ValidityAreaTAT;
3>	initiate RRC connection resume procedure in 5.3.13.2;
2>	else if the cell is included in the srs-PosConfigValidityArea:
3>	if the selected cell and the previously camped cell are in the same srs-PosConfigValidityArea:
4>	if autonomousTA-AdjustmentEnabled is configured and if the Timing Advance validation requirements specified in clause 5.6.6.3 of TS 38.133 [14] is met:
5>	indicate to the lower layer to evaluate whether to update Timing Advance and stored RSRP;
5> indicate to the lower layer to update stored RSRP;
4>	instruct lower layers to continue transmitting SRS if Timing Advance validation condition as specified in TS 38.321 [3] are satisfied;
3>	if the selected cell and previously camped cell are in the different srs-PosConfigValidityArea:
4>	initiate RRC connection resume procedure in 5.3.13.2;
4>	indicate to the lower layer to stop inactivePosSRS-ValidityAreaTAT.

Option 3: Remove the RRC layer indication for updating Timing Advance and stored RSRP. The MAC layer updates the stored RSRP based on the indication from the physical layer.

RRC spec: 

5.3.13.6	Cell re-selection or cell selection or L2 U2N relay (re)selection while T390, T319 or T302 is running or SDT procedure is ongoing (UE in RRC_INACTIVE) or SRS transmission in RRC_INACTIVE is configured

The UE shall:
1>	if cell reselection occurs while T319 or T302 is running or while SDT procedure is ongoing; or
1>	if relay (re)selection or cell selection by a L2 U2N Remote UE occurs while T319 is running; or
1>	if cell changes due to relay reselection or cell selection by a L2 U2N Remote UE while T302 is running:
2>	perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause 'RRC Resume failure';
1>	else if cell selection or reselection occurs while T390 is running, or cell change due to relay selection or reselection occurs while T390 is running:
2>	stop T390 for all access categories;
2>	perform the actions as specified in 5.3.14.4.
1>	else if cell reselection occurs when srs-PosRRC-Inactive is configured:
2>	indicate to the lower layer to stop inactivePosSRS-TimeAlignmentTimer;
2>	release the srs-PosRRC-Inactive.
1>	else if cell reselection occurs when srs-PosRRC-InactiveValidityAreaPreConfigList or srs-PosRRC-InactiveValidityAreaNonPreConfig is configured and if there is an on-going SRS for positioning transmission procedure in RRC_INACTIVE:
2>	if the selected cell is not included in the srs-PosConfigValidityArea:
3>	indicate to the lower layer to stop inactivePosSRS-ValidityAreaTAT;
3>	initiate RRC connection resume procedure in 5.3.13.2;
2>	else if the cell is included in the srs-PosConfigValidityArea:
3>	if the selected cell and the previously camped cell are in the same srs-PosConfigValidityArea:
4>	if autonomousTA-AdjustmentEnabled is configured and if the Timing Advance validation requirements specified in clause 5.6.6.3 of TS 38.133 [14] is met:
5>	indicate to the lower layer to update Timing Advance and stored RSRP;
4>	instruct lower layers to continue transmitting SRS if Timing Advance validation condition as specified in TS 38.321 [3] are satisfied;
3>	if the selected cell and previously camped cell are in the different srs-PosConfigValidityArea:
4>	initiate RRC connection resume procedure in 5.3.13.2;
4>	indicate to the lower layer to stop inactivePosSRS-ValidityAreaTAT.

[bookmark: _Hlk214345996]MAC spec:

[bookmark: _Toc210382574]5.26.2	TA validation for SRS transmission in RRC_INACTIVE
[bookmark: _Hlk95993306]RRC configures the following parameters for validation for SRS transmission in RRC_INACTIVE:
-	inactivePosSRS-RSRP-ChangeThreshold: RSRP threshold for the increase/decrease of RSRP for time alignment validation;
-	inactivePosSRS-ValidityAreaRSRP: RSRP threshold for the increase/decrease of RSRP for time alignment validation when SRS positioning validity area is configured.
The MAC entity shall:
1>	if the UE receives configuration for SRS transmission in RRC_INACTIVE:
2>	store the RSRP of the downlink pathloss reference with the current RSRP value of the downlink pathloss reference as in TS 38.331 [5].
1>	else if the UE is configured with SRS transmission in RRC_INACTIVE:
2>	if Timing Advance Command MAC CE is received as in clause 5.2, or;
2>	if Timing Advance Command or Absolute Timing Advance Command is received for Random Access procedure that is successfully completed:
3>	update the stored the RSRP of the downlink pathloss reference with the current RSRP value of the downlink pathloss reference.
2>	if the UE is configured Positioning with SRS with validity area and the upper Physical layer indicates the MAC to update the stored RSRP:
3>	update the RSRP of the downlink pathloss reference with the current RSRP value of the downlink pathloss reference of the camped cell as specified in TS 38.331 [5].
The MAC entity shall consider the TA to be valid when the following conditions are fulfilled:
1>	compared to the stored downlink pathloss reference RSRP value, the current RSRP value of the downlink pathloss reference of the camped cell as specified in TS 38.331 [5] has not increased/decreased by more than inactivePosSRS-RSRP-ChangeThreshold, if configured, or inactivePosSRS-ValidityAreaRSRP, if configured, when SRS positioning validity area is configured; and
1> inactivePosSRS-TimeAlignmentTimer is running or inactivePosSRS-ValidityAreaTAT is running when SRS positioning validity area is configured.


Option 4: The RRC layer indicates the lower layer to evaluate whether to update the Timing Advance, and the MAC layer updates the stored RSRP based on the indication from the physical layer.

5.3.13.6	Cell re-selection or cell selection or L2 U2N relay (re)selection while T390, T319 or T302 is running or SDT procedure is ongoing (UE in RRC_INACTIVE) or SRS transmission in RRC_INACTIVE is configured
The UE shall:
1>	if cell reselection occurs while T319 or T302 is running or while SDT procedure is ongoing; or
1>	if relay (re)selection or cell selection by a L2 U2N Remote UE occurs while T319 is running; or
1>	if cell changes due to relay reselection or cell selection by a L2 U2N Remote UE while T302 is running:
2>	perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause 'RRC Resume failure';
1>	else if cell selection or reselection occurs while T390 is running, or cell change due to relay selection or reselection occurs while T390 is running:
2>	stop T390 for all access categories;
2>	perform the actions as specified in 5.3.14.4.
1>	else if cell reselection occurs when srs-PosRRC-Inactive is configured:
2>	indicate to the lower layer to stop inactivePosSRS-TimeAlignmentTimer;
2>	release the srs-PosRRC-Inactive.
1>	else if cell reselection occurs when srs-PosRRC-InactiveValidityAreaPreConfigList or srs-PosRRC-InactiveValidityAreaNonPreConfig is configured and if there is an on-going SRS for positioning transmission procedure in RRC_INACTIVE:
2>	if the selected cell is not included in the srs-PosConfigValidityArea:
3>	indicate to the lower layer to stop inactivePosSRS-ValidityAreaTAT;
3>	initiate RRC connection resume procedure in 5.3.13.2;
2>	else if the cell is included in the srs-PosConfigValidityArea:
3>	if the selected cell and the previously camped cell are in the same srs-PosConfigValidityArea:
4>	if autonomousTA-AdjustmentEnabled is configured and if the Timing Advance validation requirements specified in clause 5.6.6.3 of TS 38.133 [14] is met:
5>	indicate to the lower layer to evaluate whether to update Timing Advance and stored RSRP;
4>	instruct lower layers to continue transmitting SRS if Timing Advance validation condition as specified in TS 38.321 [3] are satisfied;
3>	if the selected cell and previously camped cell are in the different srs-PosConfigValidityArea:
4>	initiate RRC connection resume procedure in 5.3.13.2;
4>	indicate to the lower layer to stop inactivePosSRS-ValidityAreaTAT.

MAC spec:

5.26.2	TA validation for SRS transmission in RRC_INACTIVE
RRC configures the following parameters for validation for SRS transmission in RRC_INACTIVE:
-	inactivePosSRS-RSRP-ChangeThreshold: RSRP threshold for the increase/decrease of RSRP for time alignment validation;
-	inactivePosSRS-ValidityAreaRSRP: RSRP threshold for the increase/decrease of RSRP for time alignment validation when SRS positioning validity area is configured.
The MAC entity shall:
1>	if the UE receives configuration for SRS transmission in RRC_INACTIVE:
2>	store the RSRP of the downlink pathloss reference with the current RSRP value of the downlink pathloss reference as in TS 38.331 [5].
1>	else if the UE is configured with SRS transmission in RRC_INACTIVE:
2>	if Timing Advance Command MAC CE is received as in clause 5.2, or;
2>	if Timing Advance Command or Absolute Timing Advance Command is received for Random Access procedure that is successfully completed:
3>	update the stored the RSRP of the downlink pathloss reference with the current RSRP value of the downlink pathloss reference.
2>	if the UE is configured Positioning with SRS with validity area and the upper Physical layer indicates the MAC to update the stored RSRP:
3>	update the RSRP of the downlink pathloss reference with the current RSRP value of the downlink pathloss reference of the camped cell as specified in TS 38.331 [5].
The MAC entity shall consider the TA to be valid when the following conditions are fulfilled:
1>	compared to the stored downlink pathloss reference RSRP value, the current RSRP value of the downlink pathloss reference of the camped cell as specified in TS 38.331 [5] has not increased/decreased by more than inactivePosSRS-RSRP-ChangeThreshold, if configured, or inactivePosSRS-ValidityAreaRSRP, if configured, when SRS positioning validity area is configured; and
2> inactivePosSRS-TimeAlignmentTimer is running or inactivePosSRS-ValidityAreaTAT is running when SRS positioning validity area is configured.

Summary 
We summarize the email discussion on the adjustment of TA and stored RSRP and provide the following proposals:
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