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Introduction
RAN4#108bis discussed the issue related to LPHAP requirements. Agreements and the way forwards identified in the last meeting are captured in the WF document [1]. In this contribution the open issues in [1] are discussed.
Discussion
Start of PRS measurement with RAN eDRX > 10.24s
Discussion on PRS measurement start in the last meeting concluded by identifying the following two options for further study.
Way forward
· Option 1: 
· In Case 1, PRS configuration should be aligned with the eDRX cycle so that the UE can perform PRS measurement within PTW.
· Option 2: 
· In Case 1, the PRS measurement reporting periodicity is the configured reportingInterval. If not configured, start of PRS measurement is not limited to PTW.
· In Case 1, if there is no PRS resource in PTW, start of PRS measurement is not limited to PTW.
One of the motivations to configure a UE with eDRX > 10.24s is to allow UE to perform positioning measurements in as energy efficient manner as possible. When eDRX > 10.24s is configured to UE, PRS transmission configuration does not necessarily has to change at the network side. In this regard, in case 1 if eDRX cycle is smaller or equal to configured PRS measurement reporting periodicity, UE can start the PRS measurement within PTW provided the PRS resources in the assistance data received from LMF is within the PTW. In other case PRS measurement shall not be limited to PTW.
Proposal 1: When eDRX cycle configured to UE is smaller or equal to configured PRS measurement reporting periodicity, then UE can start the PRS measurement within PTW provided the PRS resources in the assistance data received from LMF are within the PTW.
Proposal 2: When eDRX cycle configured to UE is smaller or equal to configured PRS measurement reporting periodicity, PRS measurement start is not limited to PTW if the PRS resources in the assistance data received from LMF are not within the PTW.

Applicability condition for PRS measurement requirements
Impact of eDRX and PRS alignment on RRM requirements was discussed in the last meeting. The discussion concluded by identifying the options below for further study.
Way forward
· 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.
Based on the discussions and the agreements reached in the previous meetings, the following observations can be made:
Observation 1: UE can start PRS measurement outside of the PTW if UE is configured with eDRX cycle smaller or equal to configured PRS measurement reporting periodicity and PRS resources in the assistance data received from LMF are not within the PTW.
Observation 2: RRM requirement when UE starts to measure PRS outside of the PTW will be defined by RAN4.
Observation 3: UE can start PRS measurement inside of the PTW if UE is configured with eDRX cycle smaller or equal to configured PRS measurement reporting periodicity and PRS resources in the assistance data received from LMF are within the PTW.
These observations indicate that there is no need for RAN4 to define applicability condition for PRS measurement requirements related to alignment between (e)DRX cycle and PRS configuration. Since UE behavior during the PRS measurement when configured with eDRX cycle is clear, there is also no need to wait for progress in RAN2 on alignment between eDRX cycles and PRS configuration.
Proposal 3: RAN4 not to define applicability condition for PRS measurement requirements related to alignment between (e)DRX and PRS configuration.
Relation between measurement window and PTW
Discussion on potential relationship between the measurement window and PTW was brought up in the last meeting. The discussion on this issue concluded by identifying the options below for further study. 
Way forward
· 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.

In rel. 17 the following was defined to allow UE to save power while performing PRS measurement in RRC_INACTIVE state.
Clause 5.6.1:
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.




It shall be noted that:
· In rel. 17 eDRX cycle was not configured to UE for positioning measurements. The requirements were defined taking the impact of DRX cycle into account. 
· PPW was defined for gap-less PRS measurement in RRC_CONNECTED mode and has no relationship with window considered in PRS measurement requirement in RRC_INACTIVE state. 
· PRS measurement within window, as defined in rel. 17, and PRS measurement when UE is configured with eDRX cycle have no impact on each other.
· If UE is configured with eDRX cycle, then the requirements based on PTW shall apply and if UE is not configured with eDRX cycle for PRS measurement then requirements in rel. 17 shall apply.
Proposal 4: There is no relationship between the window defined in rel. 17 RRC_INACTIVE state and PPW defined in rel. 17 RRC_CONNECTED state for gap-less measurement such that window defined in rel. 17 RRC_INACTIVE state and PPW defined in rel. 17 RRC_CONNECTED state for gap-less measurement has no impact on each other. 
Proposal 5: When UE is configured with eDRX cycle in INACTIVE state, then rel. 18 requirements apply and if UE is not configured with eDRX cycle in INACTIVE state for PRS measurement then rel. 17 requirements apply.

UL timing to transmit SRS within validity area for positioning
Issues related to UL timing adjustment for SRS transmission within validity area for positioning was discussed in the last meeting. Based on the discussion some of the agreements (listed below) were made and some issues are yet to be concluded.
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
Way forward 
· Option 1: 
· ±Te, same as existing requirements in clause 7.1.2.3
· Option 2: 
· CP/2 - NMargin*Tc.
· Option 3: 
· FFS

RAN4#108bis agreed after the cell reselection, UE shall perform the autonomous adjustment of UL TA for SRS transmission within the validity area. The agreed conditions are copied below for reference.
· If the DL timing difference is ≥ CP/4, UE autonomously adjusts the TA based on twice of the DL timing difference. 
· 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. 
After the one-shot autonomous TA adjustment, UE shall meet the Te timing error limit defined in clause 7.1.2 for the subsequent SRS transmission.
Proposal 6: UL timing requirements for the subsequent SRS transmission after the one-shot autonomous TA adjustment should be based on ±Te, same as existing requirements in clause 7.1.2.
The issue that could not be concluded in the last meeting is whether or when should UE restart UE Rx-Tx time difference measurement when UE is configured with a validity area for positioning measurements. The outcome of the discussions is listed below.
Way forward
· 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.

The options above highlight two different issues: one of the issues is related to update required on applicability condition and the other is if UE should restart UE Rx-Tx time difference measurement after autonomous adjustment of UL TA for SRS transmission within validity area.
It is our understanding that the applicability condition of UE Rx-Tx time difference measurement requirement needs to be updated and shall clarify that when a UE is configured with SRS resource for a validity area, the requirements for UE Rx-Tx time difference measurement should apply provided that the UE has valid SRS configuration in the current camped cell.
Proposal 7: Applicability condition of UE Rx-Tx time difference measurement requirement is updated such that the requirements for UE Rx-Tx time difference measurement apply provided that the UE has a valid SRS configuration in the current camped cell.
UE behavior to restart the Rx-Tx time difference measurement after autonomous TA adjustment at cell reselection does not fit in the requirements applicability section for UE Rx-Tx time difference measurement requirement. 
Proposal 8: Capture UE behavior “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 UE Rx-Tx time difference measurement.” within the measurement period requirement section.

PRS measurement in IDLE
RAN4#106bis-e agreed on the following:
Agreement (from GTW)
· Define requirements for normal (non-RedCap) and RedCap type of devices.
· Requirements for PRS measurement in INACTIVE, both with and without eDRX, are re-used for PRS measurement in IDLE.

RAN4#108bis discussed requirements for PRS measurement in IDLE and agreed to further study the following options. 

Way forward
· 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

In line with the agreements reached in the previous meeting, RAN4 should aim to reuse requirements for RRC_INACTIVE state to define the requirements for IDLE mode. Scenarios that are valid for IDLE Mode are well captured by the agreements reached on PRS measurement requirement for INACTIVE mode when UE is configured with eDRX cycle for positioning measurements. For example, 
· when CN eDRX ≤ 10.24s TDRX in Tavailable is calculated following T calculation in Rel. 17 TS38.304.
· when CN eDRX > 10.24s TDRX in Tavailable 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.
Proposal 9: For PRS measurement requirement in RRC_IDLE mode, Tavailable = LCM (TPRS,i, TDRX).
Proposal 10: For PRS measurement requirement in RRC_IDLE mode, TDRX in Tavailable is calculated following T calculation in Rel. 17 TS38.304 when CN eDRX ≤ 10.24s.
Proposal 11: For PRS measurement requirement in RRC_IDLE mode, TDRX in Tavailable 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 when CN eDRX > 10.24s.
For RRC_INACTIVE mode it was agreed to define requirement for additional RRM measurement when UE has to start PRS measurement outside of the PTW. In our view this is also a relevant scenario for RRC_IDLE mode. We therefore think cell reselection requirement for RRC_IDLE mode needs to be defined. For such a requirement cell reselection requirement agreed for RRC_INACTIVE mode can be reused.
Proposal 12: Define cell reselection requirement for RRC_IDLE mode when UE has to start positioning measurement outside of the PTW. 
Proposal 13: Cell reselection requirement agreed for RRC_INACTIVE mode can be reused to define cell reselection requirement for RRC_IDLE mode.

TA validation for SRS transmission
For positioning in RRC_INACTIVE state, which was introduced in Rel-17 as part of the positioning enhancement WI, the UE can be configured for SRS transmission for performing UE Rx-Tx time difference measurement and/or for enabling the gNB to perform gNB Rx-Tx time difference measurement and/or UL RToA measurement. 
In Rel-17 RAN2 introduced, a TA validation procedure, which is used by the UE to validate the TA before every SRS transmission for the positioning. More specifically:
· TS 38.321 defines the MAC procedure in the UE for validating the TA for the SRS transmission in the following clause:
· 5.26.2	TA validation for SRS transmission in RRC_INACTIVE 
· TS 38.3331 defines the RRC signaling and procedure related to the validation of the TA for the SRS transmission in the following clause:
· 5.7.17	Derivation of pathloss reference for TA validation of SRS for Positioning transmission and CG-SDT in RRC_INACTIVE.
[bookmark: _Hlk149901921]The TA validation procedure for SRS transmission for positioning without validity area configuration is fundamental identical to the TA validation procedure used for CG-SDT transmission in SDT in a sense that the TA is valid provided that the magnitude of the difference between the stored RSRP (RSRP1) and the current RSRP (RSRP2) is not larger than the threshold. 
· One difference compared to CG-SDT is that the threshold is new parameter called as “inactivePosSRS-RSRP-ChangeThreshold”, which is signaled as part of SRS configuration in RRCrelease message according to TS 38.331 Rel-17 as follows:
SRS-PosRRC-InactiveConfig-r17 ::=       SEQUENCE {
    srs-PosConfigNUL-r17                    SRS-PosConfig-r17                                                   OPTIONAL,    -- Need R
    srs-PosConfigSUL-r17                    SRS-PosConfig-r17                                                   OPTIONAL,    -- Need R
    bwp-NUL-r17                             BWP                                                                 OPTIONAL,    -- Need S
    bwp-SUL-r17                             BWP                                                                 OPTIONAL,    -- Need S
    inactivePosSRS-TimeAlignmentTimer-r17   TimeAlignmentTimer                                                  OPTIONAL,    -- Need M
    inactivePosSRS-RSRP-ChangeThreshold-r17 RSRP-ChangeThreshold-r17                                            OPTIONAL     -- Need M
}


· Another difference compared to CG-SDT is that in CG-SDT, the CG-PUSCH comprises of at least an initial transmission and may also comprise of one or multiple subsequent transmissions. However, for positioning there is transmission of SRS in the configured SRS resources per SRS transmission period. 

[bookmark: _Hlk149911910]Furthermore, in Rel-18, RAN2 has also defined validity area which comprises of cells in which the SRS configuration is valid according to the RAN2 running CRs in R2-2309182 (TS 38.331) [2] and R2-2309180 (TS 38.321) [3]. These CRs are being further updated during the November meeting. The UE is configured with the validity area via RRC signalling, “SRS-PosRRC-InactiveValidityAreaConfig” during the RRC Release procedure as shown below from [2]. The UE transmits the SRS using the same SRS configuration in the cells belonging to the validity area is i.e. when the UE is configured with the validity area (SRS-PosRRC-InactiveValidityAreaConfig).

SRS-PosRRC-InactiveValidityAreaConfig-r18 ::=      SEQUENCE {
	srs-PosRRC-InactiveValidityArea-r18			       SEQUENCE (SIZE(1..maxNrOfCellIsInVA-r18)) OF CellIdentity,
    srs-PosConfigNUL-r18						           SRS-PosConfig-r17                                              OPTIONAL,    -- Need R
    srs-PosConfigSUL-r18                	               SRS-PosConfig-r17                                              OPTIONAL,    -- Need R
    bwp-NUL-r18                             	           BWP                                                            OPTIONAL,    -- Need S
    bwp-SUL-r18                                          BWP                                                            OPTIONAL,    -- Need S
    inactivePosSRS-ValidityAreaTAT-r18                   ENUMERATED {ms1280, ms1920, ms2560, ms5120, ms10240, ms20480, ms40960, infinity},
	inactivePosSRS-ValidityAreaRSRP-r18                  RSRP-ChangeThreshold-r17                                            OPTIONAL     -- Need M
   ...
}
Editor’s Note: FFS on timer value

However, the corresponding RAN4 requirements are for missing for the TA validation procedure for SRS transmission even without the validity area configuration are missing in Rel-17. 
In Rel-18, RAN4 should introduce the TA validation requirements for the SRS transmission for both LPHAP and RedCap UE with and without validity area configuration in RRC_INACTIVE state.

Due to similarity with the TA validation procedure for CG-SDT transmission, the TA validation requirements for SRS transmission without validity area configuration can be based on the existing TA validation requirements defined for CG-SDT in clause 5.5.3 by adapting the SRS specific parameters (e.g. inactivePosSRS-RSRP-ChangeThreshold) and procedure (e.g. no subsequent SRS transmission per period). The TA validation requirements for SRS transmission with validity area configuration can also be based on the existing TA validation requirements defined for CG-SDT but should include the validity area aspects and in new sub-clauses under the TA validation requirements for SRS transmission. Furthermore, the TA validation requirements for SRS transmission are needed for both LPHAP and RedCap with and without validity area configuration in their respective clauses.  
Observation 4: The TA validation procedure without validity area configuration, which is used by the UE to validate the TA for SRS transmission for positioning in RRC_INACTIVE state only in the serving cell in which the SRS is configured was introduced by RAN2 in their specifications in Rel-17 e.g. clause 5.26.2 in TS 38.321 and clause 5.7.17 in TS 38.331.
Observation 5: The TA validation procedure with validity area configuration, which is used by the UE to validate the TA for SRS transmission for positioning in RRC_INACTIVE state in cells belonging to the configured validity area has been introduced by RAN2 in their specifications in Rel-18.
Observation 6: RAN4 requirements for the above TA validation procedure even without validity area configuration to validate the TA for SRS transmission for positioning in RRC_INACTIVE state are missing in TS 38.133.
Observation 7: TA validation procedure to validate the TA before every SRS transmission for the positioning in RRC_INACTIVE is fundamental identical to the TA validation for CG-SDT transmission except that the former uses a new signaled threshold “inactivePosSRS-RSRP-ChangeThreshold” and there is no subsequent SRS transmissions within the same SRS period.
Proposal 14: Define TA validation requirements for SRS transmission for positioning in RRC_INACTIVE state for LPHAP with and without validity area configuration in TS 38.133.
Proposal 15: Define TA validation requirements for SRS transmission for positioning in RRC_INACTIVE state for RedCap with and without validity area configuration in TS 38.133.
Proposal 16: The TA validation requirements for SRS transmission can be based on the existing TA validation requirements defined for CG-SDT in clause 5.5.3 for LPHAP and clause 5.2B.3 for RedCap by adapting the SRS specific aspects e.g. using inactivePosSRS-RSRP-ChangeThreshold, no subsequent SRS transmission per period and SRS-PosRRC-InactiveValidityAreaConfig.
Unfortunately, these requirements were not identified by RAN4 in the original work split at the last meeting [4]. Therefore, we have submitted Rel-18 Category B CRs to introduce the TA validation requirements for SRS transmission in RRC_INACTIVE state for positioning with and without validity area for LPHAP and RedCap in new clause 5.6.1B [5] and clause 5.6A.3 [6], TS 38.133 respectively. 
The TA validation requirements for SRS transmission in RRC_INACTIVE state for positioning in Rel-17 which are limited to the case of without validity area configuration is being introduced in a separate maintenance CR in [7].

Summary
In this contribution issues in WF document identified for further study are discussed. Following are the observations and proposals made in this contribution:
# Starting of PRS measurement

Proposal 1: When eDRX cycle configured to UE is smaller or equal to configured PRS measurement reporting periodicity, then UE can start the PRS measurement within PTW provided the PRS resources in the assistance data received from LMF are within the PTW.

Proposal 2: When eDRX cycle configured to UE is smaller or equal to configured PRS measurement reporting periodicity, PRS measurement start is not limited to PTW if the PRS resources in the assistance data received from LMF are not within the PTW.

# Applicability condition for PRS measurement requirements

Observation 1: UE can start PRS measurement outside of the PTW if UE is configured with eDRX cycle smaller or equal to configured PRS measurement reporting periodicity and PRS resources in the assistance data received from LMF are not within the PTW.

Observation 2: RRM requirement when UE starts to measure PRS outside of the PTW will be defined by RAN4.

Observation 3: UE can start PRS measurement inside of the PTW if UE is configured with eDRX cycle smaller or equal to configured PRS measurement reporting periodicity and PRS resources in the assistance data received from LMF are within the PTW.

Proposal 3: RAN4 not to define applicability condition for PRS measurement requirements related to alignment between (e)DRX and PRS configuration.

# Relationship between time window, PPW and PTW
Proposal 4: There is no relationship between the window defined in rel. 17 RRC_INACTIVE state and PPW defined in rel. 17 RRC_CONNECTED state for gap-less measurement such that window defined in rel. 17 RRC_INACTIVE state and PPW defined in rel. 17 RRC_CONNECTED state for gap-less measurement has no impact on each other. 

Proposal 5: When UE is configured with eDRX cycle in INACTIVE state, then rel. 18 requirements apply and if UE is not configured with eDRX cycle in INACTIVE state for PRS measurement then rel. 17 requirements apply.

# Requirement for subsequent SRS transmission after UL TA adjustment
Proposal 6: UL timing requirements for the subsequent SRS transmission after the one-shot autonomous TA adjustment should be based on ±Te, same as existing requirements in clause 7.1.2.

Proposal 7: Applicability condition of UE Rx-Tx time difference measurement requirement is updated such that the requirements for UE Rx-Tx time difference measurement apply provided that the UE has a valid SRS configuration in the current camped cell.

Proposal 8: Capture UE behavior “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 UE Rx-Tx time difference measurement.” within the measurement period requirement section.

PRS measurement in RRC_IDLE mode

Proposal 9: For PRS measurement requirement in RRC_IDLE mode, Tavailable = LCM (TPRS,i, TDRX).

Proposal 10: For PRS measurement requirement in RRC_IDLE mode, TDRX in Tavailable is calculated following T calculation in Rel. 17 TS38.304 when CN eDRX ≤ 10.24s.

Proposal 11: For PRS measurement requirement in RRC_IDLE mode, TDRX in Tavailable 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 when CN eDRX > 10.24s.

Proposal 12: Define cell reselection requirement for RRC_IDLE mode when UE has to start positioning measurement outside of the PTW. 
Proposal 13: Cell reselection requirement agreed for RRC_INACTIVE mode can be reused to define cell reselection requirement for RRC_IDLE mode.

# TA validation for SRS transmission

Observation 4: The TA validation procedure without validity area configuration, which is used by the UE to validate the TA for SRS transmission for positioning in RRC_INACTIVE state only in the serving cell in which the SRS is configured was introduced by RAN2 in their specifications in Rel-17 e.g. clause 5.26.2 in TS 38.321 and clause 5.7.17 in TS 38.331.

Observation 5: The TA validation procedure with validity area configuration, which is used by the UE to validate the TA for SRS transmission for positioning in RRC_INACTIVE state in cells belonging to the configured validity area has been introduced by RAN2 in their specifications in Rel-18.

Observation 6: RAN4 requirements for the above TA validation procedure even without validity area configuration to validate the TA for SRS transmission for positioning in RRC_INACTIVE state are missing in TS 38.133.

Observation 7: TA validation procedure to validate the TA before every SRS transmission for the positioning in RRC_INACTIVE is fundamental identical to the TA validation for CG-SDT transmission except that the former uses a new signaled threshold “inactivePosSRS-RSRP-ChangeThreshold” and there is no subsequent SRS transmissions within the same SRS period.

Proposal 14: Define TA validation requirements for SRS transmission for positioning in RRC_INACTIVE state for LPHAP with and without validity area configuration in TS 38.133.

Proposal 15: Define TA validation requirements for SRS transmission for positioning in RRC_INACTIVE state for RedCap with and without validity area configuration in TS 38.133.

Proposal 16: The TA validation requirements for SRS transmission can be based on the existing TA validation requirements defined for CG-SDT in clause 5.5.3 for LPHAP and clause 5.2B.3 for RedCap by adapting the SRS specific aspects e.g. using inactivePosSRS-RSRP-ChangeThreshold, no subsequent SRS transmission per period and SRS-PosRRC-InactiveValidityAreaConfig.
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