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Introduction
RRM requirements for LPHAP are discussed in RAN4#108, and outcomes are captured in WF [1]. Based on [1] the following issues need to be further discussed.
· eDRX in RRC_Inactive
· SRS positioning validity area
· PRS measurement in RRC_Idle
In this paper we will provide our views on RRM requirements for LPHAP.
Discussion
eDRX in RRC_Inactive
	Issue 1-1-2: TDRX in PRS requirements with RAN eDRX <= 10.24s
· Wayforward
· Option 1: 
· When CN eDRX <= 10.24 s, TDRX is defined as T in Rel-17 TS 38.304.
· When CN eDRX > 10.24 s, TDRX is set to the maximum of the T inside and outside of the CN PTW, where T inside and outside of the CN PTW are defined in Rel-17 TS 38.304.
· Option 2: 
· Based on T calculation in clause 7.1 of TS 38.304


We support option 1 in principle to adapt the Rel-17 requirements (baseline) for RAN eDRX <= 10.24s.
When CN eDRX <= 10.24s, UE monitors paging based on T = min{RAN eDRX, CN eDRX}. There is only one T in this case, and it is straightforward to use it for TDRX in definition of Tavailable, and the two options are effectively same.
When CN eDRX > 10.24s, UE monitors paging with different T within CN PTW and outside CN PTW. We support to use a single measurement cycle to simplify UE implementation, i.e. option 1. This is also the principle used to define RRM requirements for intra- and inter-frequency cell reselection. For power saving consideration, it is reasonable to use the maximum of T within CN PTW and outside CN PTW for TDRX in definition of Tavailable. With option 2, the PRS measurement cycle would be different inside and outside CN PTW, which causes unnecessary complexity at UE side. 
Proposal 1: For RAN eDRX <= 10.24s, TDRX in Tavailable is defined as 
· T, when CN eDRX <= 10.24s
· the maximum of T within CN PTW and outside CN PTW, when CN eDRX > 10.24s
	Issue 1-1-3: Tavailabe in PRS requirements with RAN eDRX > 10.24s
· Wayforward
· Option 1: 
· Tavailable is defined as PRS periodicity TPRS.
· Option 2: 
· Tavailable is LCM (TPRS,i, TDRX), and TDRX is the maximum of the DRX cycles within the CN PTW and the RAN PTW, according to RAN2 definitions of UE DRX cycle in Rel-18 eRedCap.
· Option 3: 
· FFS


We support option 2 for the same consideration as in Issue 1-1-2.
Based on RAN2 agreements, with RAN eDRX > 10.24s there would be different T values for different PTW portions. There can be RAN PTW occasions not overlapped with a CN PTW, and RAN PTW occasions overlapped with a CN PTW. In the latter case, the duration of RAN and CN PTW can be different, and T can also be different in the overlapping part and non-overlapping part. 
For simplicity and power saving, we support to use a single measurement cycle based on the maximum of all DRX cycles among all PTW portions.
Proposal 2: For RAN eDRX > 10.24s, Tavailable is LCM (TPRS,i, TDRX), and TDRX is the maximum of the T among all portions of CN and RAN PTWs.
	[bookmark: _Hlk143076898]Issue 1-1-4: Start of PRS measurement with RAN eDRX > 10.24s
· Agreement (from online session)
· Use the following assumptions on the start of PRS measurement to derive the requirements
· When eDRX cycle is smaller or equal to configured PRS measurement reporting periodicity, UE starts positioning measurement within PTW
· When eDRX cycle is longer than configured PRS measurement reporting periodicity, positioning measurement start is not limited to PTW


RAN4#108 agreed the assumption on PRS measurement start for defining PRS measurement requirements with RAN eDRX > 10.24s. One issue discussed but not concluded is the definition of “PRS measurement reporting periodicity”. 
In our view, there can be two ways to configure UE periodic reporting of positioning measurement.
· Case 1 is the periodic reporting in LPP. The reporting interval is configured by LMF and can be up to 64s. In this case, UE sends one measurement report per reportingInterval.
PeriodicalReportingCriteria ::=		SEQUENCE {
	reportingAmount						ENUMERATED {
											ra1, ra2, ra4, ra8, ra16, ra32,
											ra64, ra-Infinity
										} DEFAULT ra-Infinity,
	reportingInterval					ENUMERATED {
											noPeriodicalReporting, ri0-25,
											ri0-5, ri1, ri2, ri4, ri8, ri16, ri32, ri64
										}
}
· Case 2 is the periodic location event in LCS as defined in 23.273. In this case, based on Rel-16 discussion, UE would send one measurement report when the LCS timer expires. In Case 2, the reportingInterval may not be configured in the corresponding LPP message meaning it is a one-shot reporting from LPP perspective.
	For deferred MT-LR with event “Periodic Location” as defined in clause 4.1a.5.1 [TS 23.273], the UE shall perform the RSTD measurement in each reporting period and activate the location report at the time when the periodic timer expires.


We understand only Case 1 needs to be considered for defining “PRS measurement reporting periodicity” since in Case 2 the start of measurement period is not defined as long as UE can send the report when the periodic timer expires. One special case to consider is when reportingInterval is not configured in Case 2. In our view, in this case the start of PRS measurement should not be limited to PTW as otherwise UE may wait for the next PTW before performing PRS measurement, and UE would not be able to send the measurement report when the LCS timer expires if eDRX cycle is larger than the LCS reporting interval.
Proposal 3: For defining PRS measurement requirements with RAN eDRX > 10.24s, the PRS measurement reporting periodicity is the configured reportingInterval in RequestLocationInformation. If not configured, start of PRS measurement is not limited to PTW.
In addition, the assumption in RAN4#108 agreement is that PRS is always aligned with PTW. However, this should be up to NW implementation, and may not be always the case, i.e. it could happen that there is no PRS resource in PTW. In this case, there is no need to assume start of PRS measurement is limited to PTW.
Proposal 4: For defining PRS measurement requirements with RAN eDRX > 10.24s, if there is no PRS resource in PTW, start of PRS measurement is not limited to PTW.
	Issue 1-1-5: RRM measurement requirements
· Agreement (from online session with update)
· For the case when UE is configured to perform PRS measurements or to perform SRS transmission for positioning
· When 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), RRM measurements for positioning needs are performed within PTW
· Otherwise, RRM measurements for positioning needs are not limited to PTW
· RRM measurements for positioning needs include at least RRM measurement for cell reselection


Based on RAN4#108 agreement RAN4 need to further discuss the details in cell reselection measurement requirements, i.e. the measurement cycle with RAN eDRX > 10.24s.
When eDRX cycle is smaller or equal to configured PRS measurement reporting periodicity and configured SRS transmission periodicity, cell reselection measurements are performed within PTW. Our view is that in this case we can follow the requirements from eRedCap WI, and no specific requirements for positioning needs are needed.
When eDRX cycle is larger than configured PRS measurement reporting periodicity or configured SRS transmission periodicity, we suggest to define cell reselection requirements based on measurement cycle TRRM = max(Tpos, TDRX), where TDRX is defined in the same way as for PRS measurement (as in Proposal 2 for Issue 1-1-3), and Tpos is the minimum of PRS measurement reporting periodicity and SRS transmission periodicity. It is noted that the maximum value for TDRX is 10.24s, and in case the PRS reporting periodicity or SRS transmission periodicity is larger than 10.24s, using TDRX alone as the cell reselection measurement cycle may result in more frequent measurement than what is necessary from positioning perspective, so it can be lower bounded by the PRS reporting periodicity or SRS transmission periodicity.
Proposal 5: For defining RRM measurement requirements with RAN eDRX > 10.24s, 
· when eDRX cycle is smaller or equal to configured PRS measurement reporting periodicity and configured SRS transmission periodicity, re-use the cell reselection measurement requirements from eRedCap WI;
· otherwise, the cell reselection measurement requirements are based on measurement cycle TRRM = max(Tpos, TDRX), where TDRX is defined in the same way as for PRS measurement, and Tpos is the minimum of PRS measurement reporting periodicity and SRS transmission periodicity.
	Issue 1-1-7: eDRX and PRS alignment
· Wayforward
· Option 1: 
· RAN4 to wait for progress in RAN2 on alignment between eDRX cycle and PRS configuration before evaluating its impact on PRS measurement requirements.
· Option 2: 
· RAN4 not to define applicability condition for PRS measurement requirements related to alignment between (e)DRX and PRS configuration.


We support option 2.
RAN2#123 reached the following agreements related to PRS/(eDRX) alignment.
	At least alignment of PRS to fixed (e)DRX is supported.
At least UE-initiated on-demand PRS request procedure is supported for the alignment of the PRS configuration to the fixed (e)DRX configuration.


Based on the procedure for on-demand PRS, UE can request the preferred PRS parameters, including PRS time domain offset in this case, to LMF, but it is up to LMF and TRP to decide whether to transmit PRS based on UE request, e.g. considering requests from multiple UEs. This means alignment of (e)DRX and PRS configuration should be up to NW implementation, i.e. NW may optimize the (e)DRX and PRS configuration to help UE to achieve additional power saving, but it is not a must for NW. UE could perform PRS measurement based on the received PRS configuration, no matter if it is time aligned with (e)DRX or not, and we see no issue in it.
Proposal 6: RAN4 not to define applicability condition for PRS measurement requirements related to alignment between (e)DRX and PRS configuration.
	Issue 1-1-8: Relation between measurement window and PTW
· Wayforward
· Option 1: 
· RAN4 shall clarify the relationship between the processing window and the PTW in Inactive state.


In RAN4#108 some companies proposed to clarify the relationship between the PRS measurement window and the PTW. Our view is that no additional requirements are needed.
PTW is configured for paging monitoring, and there may or may not be PRS resources in PTW as discussed above. PRS measurement window is defined in Rel-17 as a condition, and the motivation to encourage NW to transmit PRS in concentrated manner in time domain. From requirement perspective, where to start the PRS measurement window is up to UE implementation.  
Since the two windows are for different purposes, and they can have different periodicities and offsets, there is no need to require UE to bundle them together. Even we agreed that in certain cases the start of PRS measurement is limited to PTW, it will only impact where the measurement period starts from requirements perspective, but the actual time location where UE performs measurements is not limited.
Proposal 7: RAN4 not to define additional requirements on the PRS measurement window selection in relation to PTW.
SRS positioning validity area
	Issue 1-2-1: Determination of UL timing to transmit SRS (related to RAN1 LS R1-2306248)
· Question 1: whether it is feasible for UE to autonomously adjust the TA when cell-reselection happens
· Agreement (from AH session)
· It is feasible for UE to autonomously adjust the TA when cell-reselection happens within the validity area.
· Question 2: how UE should autonomously adjust the TA when cell-reselection happens, if confirmed to be feasible
· Wayforward (from AH session)
· FFS: How UE should autonomously adjust the TA when cell-reselection happens, if confirmed to be feasible:
· Option 1: UE autonomously adjusts the TA based on twice of the DL timing difference, and use the requirements for one shot large UL timing adjustment in clause 7.1.2.3 as baseline. 
· Option 2: autonomously adjusts the TA based on the DL timing difference, to maintain the same UL timing immediately before and after each cell reselection.
· Question 3: thresholds for the one-shot autonomous TA adjustment, if agreed to be applied
· Wayforward (from AH session)
· Threshold for the one-shot autonomous TA adjustment is FFS.
· Question 4: UL timing requirements for the subsequent SRS transmission after the one-shot autonomous TA adjustment, if agreed to be applied
· Wayforward (from AH session)
· UL timing requirements for the subsequent SRS transmission after the one-shot autonomous TA adjustment, if agreed to be applied is FFS


We support option 1 for Question 2.
In our view, the motivation for the UE autonomous TA adjustment is to make sure the receive timing at TRP side is within CP so that the SRS transmission by a UE in RRC_Inactive that reselects to the current camping cell without receiving updated TA does not cause interference to UL transmission from other UEs in the current camping cell. On the other hand, option 1 aims at constant transmit timing at UE side, and motivation is to avoid transmit timing change between UE Rx-Tx and gNB Rx-Tx measurements. However, we assume the same issue happens also when UE is in RRC_Connected, e.g. when UE receives TA command or HO occurs during the measurement, and it was handled by restarting the UE measurement. The same can be applied to the case when UE performs autonomous TA adjustment at reselection as we will discuss next. In addition, the SRS/PRS proximity condition still applies which means it’s unlikely that the UE and gNB measurements are far apart (with cell reselection in between). 
As to Question 3 and 4, our suggestion is to re-use the existing threshold and timing accuracy requirements for one-shot timing adjustment in cl. 7.1.2.3 as baseline.
Proposal 8: Reuse the one-shot timing adjustment in cl. 7.1.2.3 for UE autonomous TA adjustment in determination of SRS transmit timing in SRS positioning validity area. 
A draft reply LS is provided in the Annex.
	Issue 1-2-2: Impact of SRS positioning validity area
· Wayforward
· Option 1: 
· UE restarts Rx-Tx time difference measurement after autonomous adjustment of UL timing.
· Option 2: 
· RAN4 shall study the RRM impact including the applicability of UE Rx-Tx measurement requirements once the design in RAN1 and RAN2 is stable.


Based on current spec, the UE Rx-Tx requirements apply when SRS is configured on PCell. RAN1 has agreed that the SRS configuration UE obtained from the RRC_Connected is valid in all cells in the SRS positioning validity area. To avoid possible ambiguity, we suggest to update the bullet to “UE has valid SRS configuration in the current camping cell”.
	5.6.4.2	Requirements Applicability
The requirements in clause 5.6.4 apply for periodic and triggered UE Rx-Tx time difference measurements, provided:
-	UE Rx-Tx time difference measurement related side conditions given in clause 10.1.25 are met for a corresponding band.
-	SRS is configured on the PCell. 


Based on current spec, UE would restart Rx-Tx measurement when cell reselection occurs, and would resume the measurement after it obtains SRS configuration and TA from the new camping cell. With SRS positioning validity area, UE would continue the measurement if the new camping cell is within the area, and it only needs to restart when it reselects out of the area. 
Besides, UE would restart the Rx-Tx measurement when it receives NW command to update TA or NTA,offset. We understand the situation is quite similar to the case when UE performs autonomous TA adjustment at cell reselection within SRS positioning validity area, so we support option 1 to apply the same UE behaviour.
	5.6.4.5	Measurement Period Requirements
If cell reselection occurs during the UE Rx-Tx time difference measurement period then the UE shall restart the UE Rx-Tx time difference measurement after it obtains SRS configuration and Timing Advance command from the new serving cell.
……
If UE uplink transmission timing changes due to the network-configured Timing Advance command during the UE Rx-Tx measurement period, then the UE Rx-Tx time difference measurement period is restarted after uplink transmission timing changes, and the UE Rx-Tx time difference measurement period requirements in this clause shall not apply.
If UE uplink transmission timing changes due to the change in the NTA_offset defined in Table 7.1.2-2 during the UE Rx-Tx measurement period, then the UE Rx-Tx time difference measurement period is restarted after uplink transmission timing changes, and the UE Rx-Tx time difference measurement period requirements in this clause shall not apply.


Proposal 9: 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
PRS measurement in RRC_Idle
	Issue 1-3-1: Tavailable in PRS requirements
· Wayforward
· Option 1: 
· for both cases with eDRX <= 10.24s and eDRX > 10.24s, TDRX is modified to follow the RAN2 definition of T in Rel-17 TS 38.304.


It was agreed in previous meeting that PRS measurement requirements for RRC_Inactive will be used as baseline for RRC_Idle. As to the start of PRS measurement when CN eDRX > 10.24s, we can reuse the agreement from Issue 1-1-4 for RRC_Inactive.
Proposal 10: Use the following assumptions on the start of PRS measurement to derive the requirements for PRS measurement in RRC_Idle with CN eDRX > 10.24s (same as in RRC_Inactive)
· When CN eDRX cycle is smaller or equal to configured PRS measurement reporting periodicity, UE starts positioning measurement within PTW
· When CN eDRX cycle is longer than configured PRS measurement reporting periodicity, positioning measurement start is not limited to PTW
The UE paging monitoring cycle in RRC_Idle is defined as below.
· When CN eDRX <= 10.24s, UE monitors paging with CN eDRX, and it is straightforward to define TDRX as CN eDRX.
· When CN eDRX > 10.24s, UE monitors paging in CN PTW with a DRX cycle T. 
Since there is only a single T value for both cases, it is straightforward to use it as the measurement cycle for PRS measurement requirements.
Proposal 11: For both cases with CN eDRX <= 10.24s and CN eDRX > 10.24s, TDRX is modified to follow the RAN2 definition of T in Rel-17 TS 38.304.
Conclusions
In this paper we provided our views on RRM requirements for LPHAP.
Proposal 1: For RAN eDRX <= 10.24s, TDRX in Tavailable is defined as 
· T, when CN eDRX <= 10.24s
· the maximum of T within CN PTW and outside CN PTW, when CN eDRX > 10.24s
Proposal 2: For RAN eDRX > 10.24s, Tavailable is LCM (TPRS,i, TDRX), and TDRX is the maximum of the T among all portions of CN and RAN PTWs.
Proposal 3: For defining PRS measurement requirements with RAN eDRX > 10.24s, the PRS measurement reporting periodicity is the configured reportingInterval in RequestLocationInformation. If not configured, start of PRS measurement is not limited to PTW.
Proposal 4: For defining PRS measurement requirements with RAN eDRX > 10.24s, if there is no PRS resource in PTW, start of PRS measurement is not limited to PTW.
Proposal 5: For defining RRM measurement requirements with RAN eDRX > 10.24s, 
· when eDRX cycle is smaller or equal to configured PRS measurement reporting periodicity and configured SRS transmission periodicity, re-use the cell reselection measurement requirements from eRedCap WI;
· otherwise, the cell reselection measurement requirements are based on measurement cycle TRRM = max(Tpos, TDRX), where TDRX is defined in the same way as for PRS measurement, and Tpos is the minimum of PRS measurement reporting periodicity and SRS transmission periodicity.
Proposal 6: RAN4 not to define applicability condition for PRS measurement requirements related to alignment between (e)DRX and PRS configuration.
Proposal 7: RAN4 not to define additional requirements on the PRS measurement window selection in relation to PTW.
Proposal 8: Reuse the one-shot timing adjustment in cl. 7.1.2.3 for UE autonomous TA adjustment in determination of SRS transmit timing in SRS positioning validity area. 
Proposal 9: 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 10: Use the following assumptions on the start of PRS measurement to derive the requirements for PRS measurement in RRC_Idle with CN eDRX > 10.24s (same as in RRC_Inactive)
· When CN eDRX cycle is smaller or equal to configured PRS measurement reporting periodicity, UE starts positioning measurement within PTW
· When CN eDRX cycle is longer than configured PRS measurement reporting periodicity, positioning measurement start is not limited to PTW
Proposal 11: For both cases with CN eDRX <= 10.24s and CN eDRX > 10.24s, TDRX is modified to follow the RAN2 definition of T in Rel-17 TS 38.304.
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1. Overall Description:
In RAN4#108, RAN4 discussed the UE autonomous TA adjustment at cell reselection, and confirmed its feasibility in LS R4-2314359. In RAN4#108-bis, RAN4 reached further conclusions as follows.
· On the condition and UE behavior of UE autonomous TA adjustment, reuse the one-shot timing adjustment requirements in cl. 7.1.2.3 of 38.133 as baseline.
RAN4 respectfully asks RAN1 to take the above information into account. 

2. Actions:
To RAN1:
RAN4 respectfully asks RAN1 to take the above information into account. 

3. Date of Next TSG-RAN4 Meetings:
RAN WG4 Meeting #109				Nov 13 – Nov 17, 2023	         Chicago, US
RAN WG4 Meeting #110				Feb 26 – Mar 1, 2024	         Athens, Greece
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