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1	Introduction
As per the new WID on Expanded and Improved NR Positioning, LPHAP use case 6 will be considered in Rel-18. And RAN4 reached some agreements on PRS measurements in RRC INACTIVE and IDLE states [1]. 
2	Discussion
2.1	eDRX in RRC INACTIVE
	Issue 1-1-4: RRM measurement requirements
· Background
· Based on agreement for Issue 1-1-5 in WF R4-2314462, there are two cases for RRM measurement
· Case 1: eDRX cycle is smaller or equal to configured PRS measurement reporting periodicity (if PRS measurement is configured) and configured SRS transmission periodicity (if SRS transmission for positioning is configured). In this case, RRM measurements for positioning needs are performed within PTW
· Case 2: eDRX cycle is larger than configured PRS measurement reporting periodicity (if PRS measurement is configured) or configured SRS transmission periodicity (if SRS transmission for positioning is configured). In this case, RRM measurements for positioning needs are not limited to PTW
· Agreement (from online session)
· For Case 1, re-use the existing INACTIVE requirements for RAN eDRX <= 10.24s and the requirements newly defined in eRedCap WI for RAN eDRX > 10.24s.
· For Case 2: introduce additional RRM requirements based on one of the three options:
· Option 1: Tpos
· Option 2: TDRX
· Option 3: Tpos & TDRX
· Definition of Tpos
· DL only: PRS measurement reporting periodicity
· UL only: SRS transmission periodicity
· DL & UL: the minimum of PRS measurement reporting periodicity and SRS transmission periodicity


For PRS measurements in RRC INACTIVE state, necessary updates on RRM requirements is considered to guarantee a more accurate positioning performance. In case 2 where eDRX cycle is larger than the configured PRS measurement reporting periodicity, RRM measurement is not restricted within PTW and additional requirements will be introduced. In our view, it is better to define the measurement period based on TDRX, which is defined during last meeting. On top of TDRX, we are also fine to consider Tpos, which is determined by the PRS measurement reporting periodicity and/or SRS transmission periodicity. 
Proposal 1: For case 2, the additional RRM measurement is defined based on option 2: TDRX or option 3: Tpos & TDRX.
	Issue 1-1-6: Relation between measurement window and PTW
· Wayforward
· Option 1: 
· RAN4 shall clarify the relationship between the processing window and the PTW in Inactive state.
· Option 2: 
· RAN4 not to define additional requirements on the PRS measurement window selection in relation to PTW.
· Option 3:
· RAN4 to first discuss whether PPW can be configured in RRC Inactive state in order to clarify the relationship between PPW and PTW.

	The requirements in clauses 5.6.2, 5.6.3, 5.6.4 and 5.6.5 apply provided that all PRS resources within a PFL are within up to 2 separate windows within TPRS,i for each positioning frequency layer i as defined in clauses 5.6.2, 5.6.3, 5.6.4 and 5.6.5, where each window is up to 10ms.


Regarding the PRS measurement window, there is no explicit configuration in RRC INACTIVE in Rel-17. As shown above, all the PRS resources should be within up to 2 separate windows within TPRS,i. And if DRX cycle contains multiple windows, how to select the measurement window is up to UE implementation. Therefore, it is difficult to restrict the relationship between PRS measurement window and PTW. 
Proposal 2: Not define additional requirements on the PRS measurement window selection in relation to PTW.
2.2	SRS positioning validity area
	Issue 1-2-1: Determination of UL timing to transmit SRS (related to RAN1 LS R1-2306248)
· Background
· Based on agreement for Issue 1-2-1 in WF R4-2314462, RAN4 agreed it is feasible for UE to autonomously adjust the TA when cell-reselection happens within the validity area. The question is how UE should autonomously adjust the TA and what are the related requirements.
· Question 2: how UE should autonomously adjust the TA when cell-reselection happens, if confirmed to be feasible
· Question 3: thresholds for the one-shot autonomous TA adjustment, if agreed to be applied
· Agreement (from AH session)
· 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.
· Send reply LS to RAN1 LS in R1-2306248 (LS on determination of UL timing to transmit SRS for positioning by UEs in RRC_INACTIVE states).
· Question 4: UL timing requirements for the subsequent SRS transmission after the one-shot autonomous TA adjustment, if agreed to be applied
· Wayforward 
· Option 1: 
· ±Te, same as existing requirements in clause 7.1.2.3
· Option 2: 
· CP/2 - NMargin*Tc.
· Option 3: 
· FFS

	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 , 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  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 .
Above,
-	 (in  units) is the DL timing defined as the time when UE receives downlink frame with new target TCI state.
-	 (in  units) is the DL timing defined as the time when UE receives downlink frame with old source TCI state.


Two different UL timing requirements are considered for FR2 HST, i.e. Te when the new target TCI is within active TCI list and ±7*64*Tc otherwise. Compared with CP/2 timing error, Te is more stringent and could achieve better accuracy. On the other hand, the target cell must have been measured for quite a long time before reselection and its DL timing has been accurately measured. This is similar as the scenario where the new target TCI is within active TCI list, and therefore it is feasible to maintain Te requirement.
Proposal 3: The UL timing requirement after one-shot autonomous TA adjustment is defined as Te. 
	Issue 1-2-2: Impact of SRS positioning validity area
· Wayforward
· Option 1: 
· RAN4 to update the applicability condition of UE Rx-Tx requirements considering SRS transmission in SRS positioning validity area.
· The requirements apply provided that UE has valid SRS configuration in the current camping cell
· If cell reselection occurs, and UE reselects to a cell out of the positioning validity area or if UE performs autonomous TA adjustment at reselection, then UE shall restart the measurement
· Option 2: 
· UE restarts Rx-Tx time difference measurement after autonomous adjustment of UL timing.


Generally, autonomous TA adjustment will lead to large step UL timing change. For example, with the agreed threshold=CP/4, the UL timing adjustment would be larger and is comparable to timing adjustment due to TA command. It is not reasonable to average Rx-Tx time difference measurements before and after autonomous TA adjustment and UE should restart measurements. From this point of view, the two options are consistent. Besides, option 1 extend the applicable conditions of UE Rx-Tx time difference measurement requirements to one more scenario where UE reselects to a cell within the validity area and adopt gradual timing adjustment rather than autonomous TA adjustment. This is the meaning of validity area and should be clearly captured in spec.   
Proposal 4: For the impact of SRS positioning validity area, support option 1
· RAN4 to update the applicability condition of UE Rx-Tx requirements considering SRS transmission in SRS positioning validity area.
· The requirements apply provided that UE has valid SRS configuration in the current camping cell
· If cell reselection occurs, and UE reselects to a cell out of the positioning validity area or if UE performs autonomous TA adjustment at reselection, then UE shall restart the measurement
	RAN2 would like to thank RAN1 for informing the agreements related to TA validation for LPHAP. RAN2 has discussed the reference signal for the current RSRP for TA validation and agreed that the reference signal can be down-selected from the following two options:
· Option 1: Reference signal for the current RSRP is the SSB for the currently camped cell
· Option 2: Reference signal for the current RSRP is the same as the RS for stored RSRP

	Agreement:
With regards to the reference RS for the RSRP change for TA validation:
· The downlink pathloss reference for TA validation (stored RSRP) is derived from the cell where UE determines the latest valid TA:
· If UE maintains the TA from the last serving cell, the stored RSRP of the downlink pathloss reference is derived from SSBs of the last serving cell.
· otherwise when UE determines to autonomously adjust TA when enabled by the network and when cell re-selection occurs, if confirmed by RAN4, the stored RSRP of the downlink pathloss reference is updated with a new value derived from SSBs of the current camping cell.
Send LS to RAN2 stating that there is no consensus in RAN1 regarding the reference RS for the current RSRP derivation for TA validation but it can be further discussed in RAN2.


For TA validation, the reference signal for the current RSRP is not determined yet and RAN2 sent one LS [2] to ask RAN4 for a down-selection. Between the two options above, we prefer to use the real-time measured RSRP for the currently camped cell in option 1. The stored RSRP in option 2 may be out-of-date since the RSRP will only be updated when UE conducts autonomous TA adjustment. The stored RSRP may be derived from the SSB of the last serving cell if the TA of the last serving cell is maintained after UE reselects to the currently camped cell. In this case, using the stored RSRP is not reasonable. 
Proposal 5: Support option 1, reference signal for the current RSRP is the SSB for the currently camped cell.
2.3	PRS measurement in RRC IDLE
	Issue 1-3-1: Tavailable in PRS requirements
· Wayforward
· Option 1: 
· [bookmark: _Hlk143075602]use the same requirements as RRC_INACTIVE 
· Option 2: 
· Tavailable = LCM (TPRS,i, TDRX), where TDRX is defined as T in Rel-17 TS 38.304.
· Option 3: 
· For CN eDRX ≤ 10.24s, Tavailable = LCM (TPRS,i, TDRX), where TDRX is defined as T in Rel-17 TS 38.304
· For CN eDRX > 10.24s and Case 1, Tavailable = LCM (TPRS,i, TDRX), where TDRX is defined as T in Rel-17 TS 38.304
· For CN eDRX > 10.24s and Case 2, Tavailable = TPRS,i
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Compared with RRC INACTIVE state, T definition in RRC IDLE state is much simple and T is only defined within PTW when CN eDRX is larger than 10.24s as shown above. For defining the PRS measurement requirements, we support to follow the definition in RAN2. Compared with option 2, the difference in option 3 is that TDRX is precluded when CN eDRX>10.24s and case 2. We don’t think it is reasonable to define measurement directly based on PRS periodicity. Although PRS measurement is not limited within PTW, it could still be measured based on the DRX cycle within PTW. From power saving perspective, option 2 is preferred.
Proposal 6: In RRC IDLE state, Tavailable = LCM (TPRS,i, TDRX) and TDRX is modified to follow the RAN2 definition of T in Rel-17 TS 38.304.
3	Conclusion
This contribution gave our considerations on defining RRM requirements for LPHAP use case 6 and the following proposals:
Proposal 1: For case 2, the additional RRM measurement is defined based on option 2: TDRX or option 3: Tpos & TDRX.
Proposal 2: Not define additional requirements on the PRS measurement window selection in relation to PTW.
Proposal 3: The UL timing requirement after one-shot autonomous TA adjustment is defined as Te. 
Proposal 4: For the impact of SRS positioning validity area, support option 1
· RAN4 to update the applicability condition of UE Rx-Tx requirements considering SRS transmission in SRS positioning validity area.
· The requirements apply provided that UE has valid SRS configuration in the current camping cell
· If cell reselection occurs, and UE reselects to a cell out of the positioning validity area or if UE performs autonomous TA adjustment at reselection, then UE shall restart the measurement
Proposal 5: Support option 1, reference signal for the current RSRP is the SSB for the currently camped cell.
Proposal 6: In RRC IDLE state, Tavailable = LCM (TPRS,i, TDRX) and TDRX is modified to follow the RAN2 definition of T in Rel-17 TS 38.304.
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In RRC_IDLE state, if the UE operates in eDRX and eDRX is configured by upper layers, i.e., Teprx, cx,
according to clause 7.4:

- If Teprx, cv is no longer than 1024 radio frames:
- T=Terx o
- else:

- During CN configured PTW, T is determined by the shortest of UE specific DRX value, if configured by
upper layers, and the default DRX value broadcast in system information.




