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Introduction
This document is the ad-hoc minutes for Rel-18 NR Positioning with the following threads covered.
· [110][217] NR_pos_enh2_part1 (summary document R4-2400753)
· [110][218] NR_pos_enh2_part2 (summary document R4-2400754)
· [110][219] NR_pos_enh2_part3 (summary document R4-2400755)
[110][217] NR_pos_enh2_part1
Recommendations for the online discussion:
· Topic#2: RedCap positioning core requirements (AI 8.14.2.4)
· Issue 2-1-1: Number of hops within a single MG occasion
· Issue 2-1-3: How to use Rel. 17 core requirement as baseline.
· Issue 2-1-4: Minimum PRS bandwidth for Rx FH
· Topic#3: PRS/SRS bandwidth aggregation core requirements (AI 8.14.2.5)
· Issue 3-1-4: Impact of PRS collision with other signals on PRS bandwidth aggregation requirement
· Issue 3-3-2: Interruption due to guard period for SRS aggregation
· Topic#4: Work plan for performance requirements (AI 8.14.3)
· Issue 3-1: Rapporteur input to work plan for completion of performance requirement.
· Topic#5: RedCap positioning performance requirements (AI 8.14.3.3)
· Issue 5-1-1: Side conditions and channel models for RSTD and UE Rx-Tx measurements for 1Rx UE without Rx FH
· Issue 5-1-2: Side conditions and channel models for RSRP measurements for 1Rx UE without Rx FH
· Issue 5-1-3: Side conditions and channel models for RSRPP measurements for 1Rx UE without Rx FH
· Topic#6: PRS/SRS bandwidth aggregation performance requirements (AI 8.14.3.4)
· Issue 6-2-3: Bandwidth configuration to define accuracy requirements for positioning measurements based on bandwidth aggregation
· Issue 6-2-4: Separate accuracy requirement for positioning measurements based on bandwidth aggregation depending on the number of PFLs

UE feature list
Issue 1: UE feature list update
· Proposal 1: Xiaomi (R4-2401199)
	Features
	Index
	Feature group
	Components

	Prerequisite feature groups
	Need for the gNB to know …
	Applicable to …
	Consequence if the feature is not supported by the UE
	Type

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	37.
NR_pos_enh2
	37-1
	Support of reduced number of samples for PRS based positioning measurements with frequency hopping for RRC_CONNECTED
	1. Support of reduced number of samples in PRS based positioning measurements with frequency hopping
	RAN1 feature 28-1, 27-3-1, 4541-5-1
	No
	NA
	RedCap UE does not support reduced number of samples for PRS based positioning measurements with frequency hopping
	Per Band
	No
	No
	NA
	Component 1 candidate value: true/false
Need for the LMF to know if the feature is supported: True
	Optional with capability signalling

	37.
NR_pos_enh2
	37-1A
	Support of reduced number of samples for PRS based positioning measurements with frequency hopping for RRC_IDLE and RRC_INACTIVE
	1. Support of reduced number of samples in PRS based positioning measurements with frequency hopping
	RAN1 feature 28-1, 27-3-1, 4541-5-1
	No
	NA
	RedCap UE does not support reduced number of samples for PRS based positioning measurements with frequency hopping
	Per Band
	No
	No
	NA
	Component 1 candidate value: true/false
Need for the LMF to know if the feature is supported: True
	Optional with capability signalling

	37.
NR_pos_enh2
	37-2
	Support of reduced number of samples in positioning measurements with PRS bandwidth aggregation for RRC_CONNECTED
	1. Support of reduced number of samples in positioning measurements with PRS bandwidth aggregation
	Component 1 RAN1 feature 41-4-1

	No
	NA
	UE does not support reduced number of samples in positioning measurements with PRS bandwidth aggregation
	Per Band
	No
	No
	NA
	Component 1 candidate value: true/false

Need for the LMF to know if the feature is supported: True
	Optional with capability signalling

	37.
NR_pos_enh2
	37-2A
	Support of reduced number of samples in positioning measurements with PRS bandwidth aggregation for RRC_IDLE and RRC_INACTIVE
	1. Support of reduced number of samples in positioning measurements with PRS bandwidth aggregation
	Component 1 RAN1 feature 41-4-1

	No
	NA
	UE does not support reduced number of samples in positioning measurements with PRS bandwidth aggregation
	Per Band
	No
	No
	NA
	Component 1 candidate value: true/falsel
Need for the LMF to know if the feature is supported: True
	Optional with capability signalling



· Agreements
· Agree on proposed changes in R4-2401199
	Features
	Index
	Feature group
	Components

	Prerequisite feature groups
	Need for the gNB to know …
	Applicable to …
	Consequence if the feature is not supported by the UE
	Type

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	37.
NR_pos_enh2
	37-1
	Support of reduced number of samples for PRS based positioning measurements with frequency hopping for RRC_CONNECTED
	1. Support of reduced number of samples in PRS based positioning measurements with frequency hopping
	RAN1 feature 28-1, 27-3-1, 4541-5-1
	No
	NA
	RedCap UE does not support reduced number of samples for PRS based positioning measurements with frequency hopping
	Per Band
	No
	No
	NA
	Component 1 candidate value: true/false
Need for the LMF to know if the feature is supported: True
	Optional with capability signalling

	37.
NR_pos_enh2
	37-1A
	Support of reduced number of samples for PRS based positioning measurements with frequency hopping for RRC_IDLE and RRC_INACTIVE
	1. Support of reduced number of samples in PRS based positioning measurements with frequency hopping
	RAN1 feature 28-1, 27-3-1, 4541-5-1
	No
	NA
	RedCap UE does not support reduced number of samples for PRS based positioning measurements with frequency hopping
	Per Band
	No
	No
	NA
	Component 1 candidate value: true/false
Need for the LMF to know if the feature is supported: True
	Optional with capability signalling



Topic#2: RedCap positioning core requirements (AI 8.14.2.4)
Sub-topic 2-1: Core requirements for Rx FH.
Issue 2-1-1: Number of hops within a single MG occasion.
· Background:
· Agreement from RAN4#109 relating to this issue:
· Number of hops within a single MG occasion is defined as a requirement. The details are FFS.
· Proposals
· Option 1: CATT
# Number of hops in RRC_CONNECTED mode
Based on Option 1 (i.e., HW’s proposal in this meeting, Option 4), the following modified solution that accommodates the cases where multiple hops are performed in one slot can be used to derive the number of hops in a single MG occasion for fast RF switching, i.e., : 
Step1: Check the value of . 
· If , calculate the possible number of hops in one slot ,
· 
Where
·  is the number of OFDM symbols for PRS resources in one slot. 
·  is the PRS comb size. 
·  is the number of OFDM symbols for RF switching time. 
· Note1: The flooring operation is used to limit the time for receiving the last hop and RF switching to the same slot. 
· Note2: The ceiling operation is used because no RF switching time is considered for the last hop in a slot.
· If , go to Step3. 
Step2: Check the value of . 
· If it is equal to or larger than 1, the number of hops in a single MG occasion is 
· 
· And the Step3 is skipped.
· If it equals to 0, then change  to 2 and go to Step3. 
Step3: Apply the mechanism in Option 1 (i.e., HW’s proposal in this meeting, Option 4), i.e., calculate  and follow the rest of rules.

· Option 2: CATT
# Number of hops in RRC_INACTIVE/IDLE mode
In RRC_IDLE or RRC_INACTIVE state, the number of hops can be derived by
· 
· Where  is the number of hops,  is the configured BW for PRS resources,  is the number of RBs per hop and  is the number of overlapping RBs between adjacent hops.

· Option 3: Qualcomm Inc.
· Define the number of Rx hops per slot  as follows
	Retuning time between Rx hops 
	(comb size, Number of PRS symbols)
	Applicable number of hops per slot 

	
	(≤ 4, 12)
	2

	
	All others
	1

	
	(≤ 6, any)
	1

	
	(12, 12)
	½

	
	Any combination
	½



· The number of Rx hops measured by the UE in a MG instance is given by
· 
· where
·  is the maximum number of Rx hops signaled in the UE capability (FG 41-5-1)
·  is the effective number of Rx hops within a MG instance
·  if  or , otherwise 
·  is the number of PRS inter-slot repetitions within a single MG instance, excluding the gap retuning times.
·  is the stride of PRS inter-slot repetitions (dl-PRS-ResourceTimeGap).
·  is the number of Rx hops per slot.

· Option 4: HW
· The number of hops within a single MG occasion  is defined as
· 
where 
·  is the number of PRS repetitions within the MG occasion
·  is the PRS repetition interval (given by dl-PRS-ResourceTimeGap)
·  is the number of slots per hop and  
·  if the RF switching time is ≤ 7 symbols and  otherwise
·  is the maximum number of hops indicated as UE capability
· Option 5: Nokia
· The upper bound of the number of hops in an MG occasion is determined based on the configured PRS BW and/or the maximum size of PRS BW.
· The number of hops should be defined as a function of factors such as PRS symbols, PRS comb size, switching time, total PRS BW size, and maximum BW size supported by UE.
· Discussion
· Q1: whether to differentiate CONNECTED and IDLE/INACTIVE?
· ZTE: no need to differentiate
· CATT: need to differentiate
· QC: there are some constraints. Focus on Connected mode requirements
· Conclusion: the issue is related to the number of hops within a single MG occasion and is relevant to RRC_CONNECTED mode
· Q2: equation
Agreements
· The requirements shall support the following Rx frequency hopping cases:
· 1 hop per slot
· 2 hops per slot
· 1 hop every 2 slots
· The number of Rx hops measured by the UE in a MG instance is given by
· 
· where
·  is the maximum number of Rx hops signaled in the UE capability (FG 41-5-1)
·  is the effective number of Rx hops within a MG instance

Issue 2-1-3: How to use Rel. 17 core requirement as baseline
· Proposals
· Option 1: CATT
· The legacy measurement period requirements are used as baseline, the modifications include: 
· Applicable Nsample is {2, 4}.
· The time duration of available PRS is derived by: 
· 
· Where,
·  is the number of hops in a single MG occasion. 
·  is the time duration of available PRS per hop. 
· Other parameters are reused.
 
· Option 2: QC
· Add a scaling factor  to the measurement period formula to account for Rx hopping overhead for PRS measurements with Rx hopping:
· 
where
·  for ,
·  for ,
and
·  is the number of PRS inter-slot repetitions within a single MG instance, excluding the gap retuning times,
·  is the number of Rx hops measured by the UE in a MG instance.

· Option 3: HW
· Existing requirements for MG-based measurement are re-used as baseline, and the following adaptations are considered:
· Lprs = Nhop * Lper_hop, where Nhop is the number of hops that UE can do in an MG occasion, and Lper_hop is the PRS duration per hop;
· The requirements are applicable only to PRS resource in the sampling duration in each hop.
· Option 4: E///
· Lavailable for PRS measurement period requirement with FH is calculated as:

· Lavailable= Lavailable per hop × Nhops + RFretuning time × (Nhops -1),
where
· Lavailable per hop is the time duration of PRS resource UE can measure in each hop and depends on the UE capability,
· RFretuning time is the RF retuning time based on UE reported capability,
· Nhops is calculated based on the DL PRS bandwidth UE can measure across all hops, PRS bandwidth UE can measure per hop and overlapping between hops supported by the UE.  Nhops = . BWmax is the DL PRS bandwidth across all hops. BWper hop is the DL PRS BW UE can measurement in each hop. And PRBoverlapping is the number of overlapping PRBs between hops.
· Option 5: MTK
· When the number of hops within a single MG occasion is equal to the total number of hops required to cover the entire BW of PRS resources, measurement delay requirements for RedCap positioning with FH can reuse R17 positioning measurement delay with gap. Otherwise, when only some of the total hops are received within a single MG occasion, the requirements shall not apply.
· Agreement
· The time duration of available PRS is derived by: 
·  
· where,
·  is the number of hops in a single MG occasion. 
·  is the time duration of available PRS per hop (i.e., excluding RF retuning time)

Issue 2-1-4: Minimum PRS bandwidth for Rx FH
· Proposals
· Option 1: QC
· The minimum PRS BW expected to be measured with Rx hopping is given by

where
·  is the configured PRS BW
·  is the BW per hop signaled in the UE capability
·  is the minimum hop overlap signaled in the UE capability
·  is the number of Rx hops measured by the UE within a MG instance

· Option 2: HW

· For Case 1, RAN4 to define the overall BW with FH 
· 

where 
·  is determined by the min. among 1) the configured PRS BW, 2) UE capability (Component 1 of FG 41-5-1), and 3) total BW of all hops requested by LMF
·  is number of hops UE can perform within a single MG occasion as in Proposal 1.
·  is the supported BW per hop which is UE capability (Component 1 of FG 13-1)
·  is the BW of the overlapping RB which is UE capability (Component 6 of FG 41-5-1)


· Agreement
· The minimum PRS BW expected to be measured with Rx hopping is given by

where
·  is determined by the min. among 1) the configured PRS BW, 2) UE capability (Component 1 of FG 41-5-1), and 3) total BW of all hops requested by LMF
·  is the BW per hop signaled in the UE capability
·  is the minimum hop overlap signaled in the UE capability
·  is the number of Rx hops measured by the UE within a MG instance

Topic#3: PRS/SRS bandwidth aggregation core requirements (AI 8.14.2.5)
Sub-topic 3-1: PRS aggregation for positioning measurements.
Issue 3-1-4: Impact of PRS collision with other signals on PRS bandwidth aggregation requirement
· Background
· Agreement from RAN4#109 relating to this issue:	
· Further discussion on this issue is not precluded and based on contribution driven in the maintenance part.
· Proposals
· Option 1: CATT
· When PRS resources collide with other signals/channels and are dropped, if the rest of PRS resources are on one PFL or two contiguous PFLs, UE shall continue the on-going measurements with bandwidth aggregation and longer measurement period may be expected. Otherwise, it depends on UE implementation whether to perform positioning measurements based on two non-contiguous PFLs.
· Option 2: Xiaomi
· When the PRS collision with other signals on PRS bandwidth aggregation requirement, UE’s measurement can rely on the PRS of the PFL which is not collided.
· Option 3: QC
· RAN4 not to discuss further UE behavior when some PRS resources linked for aggregation are dropped due to collisions with higher priority DL signals/channels.
· Option 4: ZTE
· RAN4 shall consider that the UE shall perform the measurement on the non-colliding PFLs which is the basic situation.
· When 2PFLs have been considered and one of the PFLs collides with the high DL signal, the UE is configured to perform the PRS measurement on the non-colliding PFL and the legacy measurement requirements can be considered.
· When 3PFLs have been considered and one of the PFLs collides with the high DL signal, the UE is configured to perform the PRS measurement on the other 2 contiguous PFLs and the measurement requirements can be considered by aggregating 2PFL:
Tmeasure,total = Taggregate + Tnon-aggregate+
 Where,
· Taggregate is the total measurement period for aggregate measurements (i.e. measurements with bandwidth aggregation) across all PFLs
·  between where Teffect,i is the Teffect from aggregated PFLs which are configured for positioning measurement. 
· Tnon-aggregate is equal to 0.
· RAN4 shall also consider the non-contiguous PFLs when one of PFLs collides with high priority DL signals:
· Tmeasure,total = Taggregate + Tnon-aggregate+
Where,
· Taggregate is equal to 0
·  between where Teffect,i is the Teffect from non-aggregated PFLs which are configured for positioning measurement. 
· Tnon-aggregate is the total measurement period for non-aggregate measurements (i.e. measurements without bandwidth aggregation) across all PFLs.
· In RRC_CONNECTED state, for positioning PRS aggregation across CCs, if PRS in one of aggregated carriers is dropped in a symbol, stop PRS transmission in all aggregated carriers in the same symbol.
· Option 5: Nokia
· In case of PRS collision with other signals on one or more PFLs, the following requirements applicability is proposed. 
· For the case when UE is configured to perform positioning measurements on 2 aggregated PFLs and one of the PFLs is dropped due to collision with other high priority DL signal, such as SSB, the legacy measurement period requirement applies.
· For the case when UE is configured to perform positioning measurements on 3 aggregated PFLs in RRC_CONNECTED state and one of the PFLs is dropped due to collision with other high priority DL signal such as SSB, and non-colliding PFLs are contiguous then UE shall meet measurement period requirement for positioning measurements by aggregating 2 PFLs.
· For the case when UE is configured to perform positioning measurements on 3 aggregated PFLs in RRC_CONNECTED state and one of the PFLs is dropped due to collision with other high priority DL signal such as SSB, and non-colliding PFLs are non-contiguous then UE determines PFL, among the non-colliding ones, to perform positioning measurements on. In this case legacy measurement period requirement applies.
· In case of PRS resource dropping due to collision with signals on one or more PFLs, the UE indicates to LMF the number of PFLs the aggregated PRS measurement is based on (1 or 2).

· Option 6: HW
· RAN4 not to define UE behaviour when there is no PRS resource dropping on any of the aggregated PFLs.
· Agreement
· Do not define UE behavior for the case of PRS collision with other signals on PRS bandwidth aggregation. For the case of PRS collision with other signals a longer measurement period can be expected.

Sub-topic 3-3: SRS aggregation for positioning measurements.
Issue 3-3-2: Interruption due to guard period for SRS aggregation
· Background:
· RAN4 received LS from RAN1 (R1-2306216) on guard period for PRS and SRS aggregation for the scenario when an SRS resource configured within a CC without PUSCH/PUCCH is linked for aggregation with an SRS resource configured within an UL active BWP of a UL communication CC. 
· RAN4 (RF group) responded to the RAN1 LS as:
· The following candidate values can be used for the guard period values as described in the second agreement.
· {0us, 30us, 100us, 140us, 200us}. 
· Proposals
· Option 1: Xiaomi, QC
· RAN4 to define interruption requirements for SRS transmission for BW aggregation on CC without PUSCH/PUCCH based on conclusions from RAN1 and RF session. Requirements for SRS carrier switching or antenna switching can be re-used as baseline.
· Option 2: HW
· RAN4 not to define interruption requirements for SRS transmission for BW aggregation on CC without PUSCH/PUCCH, assuming that collision between the SRS and other channels/signals as well as the guard period are to be defined in RAN1.
· Option 3: E///
· No interruption length is defined for the UEs supporting guard period of 0µs for SRS aggregation.
· For UEs supporting guard period values {30µs, 100µs, 140µs, 200µs} interruption lengths are defined by reusing values in 8.2.2.2.9 of 38.133.
· Agreement
· If no RAN1 solution is defined to handle the impact of SRS transmission for BW aggregation on other channels/signals the RAN4 will define interruption requirements for SRS transmission for BW aggregation on CC without PUSCH/PUCCH
· Send LS to RAN1 to explain the technical issue and check if there will be a RAN1 solution to handle it.

Topic#4: Work plan for performance requirements (AI 8.14.3)
Sub-topic 4-1: Work plan for performance requirements.
Issue 3-1: Rapporteur input to work plan for completion of performance requirement.
Conclusion: the work plan in R4-2402685 can be approved
Topic#5: RedCap positioning performance requirements (AI 8.14.3.3)
Topic#6: PRS/SRS bandwidth aggregation performance requirements (AI 8.14.3.4)

[110][218] NR_pos_enh2_part2
Recommendations for the online discussion:
· For SL positioning:
· Sub topic 1-2: issue 1-2-1/2/3/4/7/8
· Sub-topic 1-1: issue 1-1-1/1a/1b/1c/1d, 1-1-2/1-1-3. 
· For CPP: 
· Sub-topic 2-2: issue 2-2-1/2/3/4/7/8
· Sub-topic 2-1: issue 2-1-1/2/3
Topic #1: Sidelink Positioning 
Sub-topic 1-1 Core requirements maintenance 
Issue 1-1-1: Clarification on the formula of SL PRS measurement period requirements: 
	Agreements in RAN4#109:
Issue 1-1-1: Measurement period requirements for SL-PRS based RSTD: 
Agreements:
· The measurement period requirements for SL-PRS based RSTD is defined as: 

· The definition of S is  assuming the UE measures the SL-PRS for at least one UE.  
· , where  and  are the start of the s-th and (s+1)-th slot where UE needs to measure SL-PRS while satisfying the condition: satisfying  ≥ 
· , which includes both the duration () of SL-PRS resources of the last sample and minimum processing time. 
· The SL PRS measurement period for measurement on SL-PRS for multiple UEs is FFS.  


Proposals: 
· Proposal 1: (Qualcomm)
· In the measurement period formula for SL PRS measurements, the processing time  is given by FG 41-1-1 component 4.
· In the measurement period formula for SL PRS measurements, clarify that the duration of one SL PRS sample  is one slot.
· The measurement period formula () agreed in RAN4#109 applies for each individual SL PRS resource measured by a UE.
· The measurement period for each SL PRS resource starts at the beginning of the slot carrying the first sample of that resource.
· The SL RSTD measurement period ends after the UE has measured SL PRS resources from at least two different Tx UEs.
· Proposal 2: (Huawei)
· The start of measurement period for a Tx UE is defined as when the Rx UE receives the first SCI from the Tx UE triggering SL PRS measurement, while both the number of active slots and number of active resources per slot for the ongoing measurement are below the UE capabilities.
· Update the measurement period as marked in red.

· The definition of S is  assuming the UE measures the SL-PRS for at least one UE.
· , where  and  are the start of the s-th and (s+1)-th slot where UE receives SCI from a Tx UE triggering SL PRS measurement, while both the number of active slots and number of active resources per slot for the ongoing measurement are below the UE capabilities
· , which includes both the duration () of SL-PRS resources of the S-th slot where UE receives SCI from a Tx UE triggering SL PRS measurement, while both the number of active slots and number of active resources per slot for the ongoing measurement are below the UE capabilities, and minimum processing time.
· Recommended WF: 
· Discuss the Proposals. 
· Discussion
· CATT: On P1 we are ok with bullets 1 and 2
· QC: 
· Agreements
· The start of measurement period for a Tx UE is defined as when the Rx UE receives the first SCI from the Tx UE triggering SL PRS measurement, while both the number of active slots and number of active resources per slot for the ongoing measurement are below the UE capabilities.
· UE may drop the SL PRS measurement samples if the number of active slots and number of active resources per slot for the ongoing SL PRS measurement exceed the UE capabilities
· For the case of single sample measurement the whole measurement is not performed
· Update the measurement period as marked in red.

· The definition of S is  assuming the UE measures the SL-PRS for at least one UE.
· , where  and  are the start of the s-th and (s+1)-th slot where UE receives SCI from a Tx UE triggering SL PRS measurement, while both the number of active slots and number of active resources per slot for the ongoing measurement are within the UE capabilities
· , which includes both the duration () of SL-PRS resources of the S-th slot where UE receives SCI from a Tx UE triggering SL PRS measurement, while both the number of active slots and number of active resources per slot for the ongoing measurement are within the UE capabilities, and minimum processing time.
· Note: for CR stage the references to specific UE capabilities will be added
· In the measurement period formula for SL PRS measurements, clarify that the duration of one SL PRS sample  is one slot.
· The measurement period formula () agreed in RAN4#109 applies for each individual SL PRS resource measured by a UE.
· The common understanding is that UE shall receive multiple PRS resources in parallel without impact on the PRS measurement period while both the number of active slots and number of active resources per slot for the ongoing measurement are within the UE capabilities

Issue 1-1-1a: Clarifications on the SL PRS measurement period requirements for multiple UEs: 
· Proposals: 
· Proposal 1: (CATT)
· The SL PRS measurement period for multiple UEs is the sum of the measurement period for each UE. 
· Proposal 2: (OPPO)
· For SL-PRS measurement with multiple UEs, introduce a scaling factor , where
·  is the maximum number of active SL-PRS resources in a slot supported by UE, as indicated by component 2 of UE FG 41-1-1.
·  is the number of active SL-PRS resources to be measured in a slot.
· For SL-PRS measurement with multiple UEs, introduce a scaling factor , where:
·  is the maximum number of slots with active SL-PRS resources supported by UE, as indicated by component 3 of UE FG 41-1-1.
·  is the number of slots with active SL-PRS resources
·  is the number of configured SL-PRS resources to be measured.
·  is the number of slots contained within the processing delay as indicated by component 4 of UE FG 41-1-1.
· Proposal 3: (vivo)
· For multiple UEs measurements, an margin is added as (N-1)*max(Teffect,n), to account for the time before the SL-PRS resource on the next SL UE to occur. Where n is the index of positioning SL UE, N is total number of positioning SL UE.
· Proposal 4: (Huawei)
· The measurement period for multiple Tx UE case can be same as the existing agreement for single Tx UE case with the updates in issue 1-1-1.
· Candidate options
· Option 1: sum of the measurement period for each UE
· Option 2: introduce scaling factor to single Tx UE
· Option 3: add margin to single Tx UE
· Option 4: same as single Tx UE
Conclusion: Already addressed in issue 1-1-1

Issue 1-1-1b: Measurement period when reporting multiple SL Rx-Tx measurements : 
· Proposals: 
· Proposal 1: (OPPO)
· If configured to report multiple UE Rx-Tx time difference measurements with N different SL-PRS receptions, the measurement period should be longer, e.g. by further scaling S by N.
· Recommended WF: 
· Discuss the Proposal. 
· Discussion
Conclusion: Already addressed in issue 1-1-1

Issue 1-1-1c: The definition of Nsample for one Tx UE: 
· Proposals: 
· Proposal 1: (CATT, Qualcomm)
· Update the definition of Nsample as the following: 
·  = 1 for SL-PRS BW≥48 PRBs,
·  = 4 for SL-PRS BW＜48 PRBs
· Recommended WF: 
· Discuss the Proposal. 
· Previous agreement
·  in measurement period requirements for SL-PRS based RSTD:
·  = 1 for SL-PRS BW>48 PRBs,
·  = 4 for SL-PRS BW≥24 PRBs
· Tentative agreements
· Update the definition of Nsample as the following: 
·  = 1 for SL-PRS BW > 48 PRBs,
·  = 4 for SL-PRS BW ≤ 48 PRBs
· FFS whether for 48 PRBs SL-PRS BW a lower number of samples can be used based on performance results


Issue 1-1-1d: Applicability of SL PRS measurement period requirements: 
· Proposals: 
· Proposal 1: (Qualcomm)
· The measurement period for SL PRS measurements apply provided components 2 and 3 in the SL PRS Processing Capability FG 41-1-1 are not exceeded. If either capability is exceeded while the UE is performing SL PRS measurements, the measurement period can be longer.
· Proposal 2: (Qualcomm)
· Measurement requirements for SL RSTD apply provided the time separation between the target and reference SL PRS resources is no larger than [160 ms].
· Proposal 3: (Nokia)
· Measurement requirements for SL Rx-Tx apply for maximum delay (Dmax) between the PRS transmission and the reception of the SL PRS from the Tx UE. Dmax is 160 ms. 
· Recommended WF: 
· Discuss the Proposal. 
· Discussion
· Agreements

Sub-topic 1-2 Performance requirements (NOT DISCUSSED)
Issue 1-2-1: Measurement types to be defined accuracy requirements
· Proposals:
· Option 1: (CATT, Qualcomm)
· Do not define accuracy requirements for SL PRS based RTOA and AOA/ZOA measurement in Rel-18. 
· Option 2: (CMCC, Ericsson)
· Define accuracy requirements for SL-PRS based RSTD, SL-PRS based UE Rx-Tx time difference, SL-PRS based RSRP and SL-PRS based RSRPP. FFS for SL-PRS based AoA/ZOA, SL-PRS based RTOA.
· Option 3: (vivo)
· RAN4 to define accuracy requirements for SL RTOA measurement. The requirements and side conditions for SL Rx-Tx measurement are reused.
· RAN4 not to define accuracy requirements for SL AOA/ZOA measurement. 
· RAN4 only to define relative SL RSRP and SL RSRPP accuracy requirements. 
· Define absolute accuracy requirement for SL PRS-RSSI measurement and the existing intra-frequency SL RSSI measurement accuracy requirement for FR1 can be reused. 
· Option 4: (Huawei)
· RAN4 to define accuracy requirements for SL RSTD, SL Rx-Tx, SL PRS-RSRP, SL PRS-RSRPP. RAN4 not to define accuracy requirements for SL RTOA. FFS whether RAN4 to define accuracy requirements for SL AoA/ZoA.
· Recommended WF: 
· Define accuracy requirements for SL-PRS based RSTD, SL-PRS based UE Rx-Tx time difference, SL-PRS based RSRP and SL-PRS based RSRPP. 
· Further discuss the following Proposals: 
· Do not define accuracy requirements for SL PRS based RTOA and AOA/ZOA measurement in Rel-18. 
· RAN4 only to define relative SL RSRP and SL RSRPP accuracy requirements. 
· Define absolute accuracy requirement for SL PRS-RSSI measurement and the existing intra-frequency SL RSSI measurement accuracy requirement for FR1 can be reused. 
· Discussion
· Agreements

Issue 1-2-2: Assumptions to define SL PRS measurement accuracy requirements
· Proposals:
· Proposal 1: (Qualcomm)
· Define measurement accuracy requirements independent of SL PRS comb size.
· Define one set of measurement accuracy requirements applicable to fully staggered and partially staggered (half comb) SL PRS.
· For measurement accuracy requirements with multiple samples (Nsample = 4), do not assume coherent combining between samples.
· Define SL positioning measurement accuracy requirements for measurements derived from SL PRS transmissions/receptions on a single carrier and single numerology.
· Proposal 2: (Huawei)
· Accuracy requirements for SL PRS measurements are defined based on 
· Channel: as their Uu counterparts
· Es/Iot: -6dB for target UE
· Nsample as defined in core requirements
· Recommended WF: 
· Discuss in the meeting. 
· Discussion
· Agreements

Topic #2: Carrier Phase Positioning
Sub-topic 2-1 Core requirements maintenance
Issue 2-1-1: Clarification on the PRS measurement period requirements for DL RSCP/DL RSCPD: 
	RAN4#109 agreements: 
Issue 2-1-1: PRS measurement period requirements for DL RSCP/DL RSCPD: 
Agreements:
· When LMF requests the UE to perform measurements on indicated DL PRS resource set(s) occurring within indicated time window(s) for a PFL, and UE supports FG 41-2-3, the Twindow needs to be considered in the measurement period: 
· For periodic time window, 
· Adopt the following updates to the existing measurement period requirements for the PFL
· Tavailable is defined as LCM(Tprs, MGRP, Twindow), where Twindow is the maximum periodicity of the indicated time window(s)
· When calculating Lprs and Tprs, only the PRS resources in the indicated resources sets and overlapped with both the MG and the indicated time window(s) are considered. 
· For one-shot time window case, 
·  only counts PRS resource instances within the indicated time window(s).
· the start of the measurement period is the start of the time window. 


Proposals
Clarifications on the requirements with multiple PFLs: 
· Option 1a: (Huawei, Ericsson)
· Define CPP measurement requirements with multiple PFLs
· Option 1b: (Qualcomm)
· When DL RSCPD is reported with RSTD and DL RSCPD is measured in PFL j with periodic time windows, the measurement period is given by
· 
· FFS how to adapt the requirement for aperiodic time window  
· When DL RSCP is reported with UE Rx-Tx and DL RSCP is measured in PFL j with periodic time windows, the measurement period is given by
· 
· FFS how to adapt the requirement for aperiodic time window
Clarifications on the support of indicated time window for CPP measurement: 
· Option 2a: (Huawei)
· When LMF does not request the UE to perform measurements on indicated DL PRS resource set(s) occurring within indicated time window(s) for a PFL, or UE does not support FG 41-2-3, existing RSTD/UE Rx-Tx measurement period requirements apply.
· Option 2b: (Nokia)
· RAN4 to inquire from RAN1 the condition(s) for applying the two-time window configuration at UE side for CPP. 
· RAN4 to investigate the RRM impact to separate / joint measurement reporting from the two-time-windows configuration for DL CPP in terms of latency.
· RAN4 to investigate the RRM impact to measurement period definition from the two-time-windows configuration for DL CPP in terms of CSSF adjustments.
· Option 2c: (CATT)
· Do not define the requirements for one shot time window.
Clarifications on the support of indicated time window for legacy measurement: 
· Option 3a: (Qualcomm)
· When DL RSCPD is reported with RSTD,
· If the UE supports FG 41-2-8 and the LMF configures measurement time windows,   is calculated counting only PRS resources in the indicated PRS resource sets on the indicated PFL i  that overlap with the time windows.
· If the UE does not support FG 41-2-8 and the LMF configures measurement time windows, the time window(s) are not considered when calculating . i.e. PRS resources in the indicated PRS resource sets on the indicated PFL i  that do not overlap with the time windows can be counted.
· If the LMF does not configure measurement time windows,   is calculated counting all PRS resources in the indicated PRS resource sets on the indicated PFL i .
· When DL RSCP is reported with UE Rx-Tx,
· If the UE supports FG 41-2-9 and the LMF configures measurement time windows,   is calculated counting only PRS resources in the indicated PRS resource sets on the indicated PFL i  that overlap with the time windows.
· If the UE does not support FG 41-2-9 and the LMF configures measurement time windows, the time window(s) are not considered when calculating . i.e. PRS resources in the indicated PRS resource sets on the indicated PFL i  that do not overlap with the time windows can be counted.
· If the LMF does not configure measurement time windows,   is calculated counting all PRS resources in the indicated PRS resource sets on the indicated PFL i .
· Option 3b: (Huawei)
· When LMF does not request the UE to perform legacy measurements inside the time window only, R17 measurement period requirements should apply. UE is not required to report CP measurement if the resource set(s) associated to the window have occasions outside the time window.

· Recommended WF: 
· Discuss in the meeting. 
· Discussion
· Q1: Clarifications on the requirements with multiple PFLs: 
· Q2: Clarifications on the support of indicated time window for CPP measurement: 
· Q3: Clarifications on the support of indicated time window for legacy measurement:
· Agreements
· Define CPP measurement requirements with multiple PFLs used for legacy measurements and CPP measurements done on a single PFL

Issue 2-1-2: Clarification on the measurement reporting requirements 
· Proposals
· Proposal 1: (Nokia)
· RAN4 to adjust the measurement reporting requirements for CPP such that up to 2 RSCPD/DL RSCP measurements in case of reduced latency and else up to 4 RSCPD/DL RSCP measurements are reported along with 1 RSTD/UE Rx-Tx time difference measurement to LMF.
· Discussion
· Agreements

Issue 2-1-3: The impact of carrier frequency offset
· Proposals
· Proposal 1: (Lenovo)
· Define a common reference time and refer the DL-PRS carrier phase measurements to this reference time by subtracting the phase rotation due to the carrier frequency offset in the time interval between the DL-PRS and the reference time from the carrier phase measurement.
· Define the referred carrier phase difference as the difference between the referred carrier phase measurements.  
· Define the same common reference time for the UE and the PRU.
· The UE and the PRU report either the referred carrier phase measurements or the carrier phase difference measurements computed using the referred carrier phase measurements.
· Above proposals are equally applicable to remove the errors due to carrier frequency offsets when the UE and PRU take measurements in different slots.
· Proposal 2: (Nokia)
· RAN4 to specify measures for mitigating the impact due to carrier frequency offsets of TRP, UE and PRU.
· RAN4 to specify a common reference time for RSCP and RSCPD measurement, respectively, between UE and PRU for same TRP as well as for UE for different TRPs in TS 38.133. The reference time can be FFS, e.g. start of slot where the PRS is transmitted, or start of the measurement gap occasion or start of the configured time window for the CP measurement.
· RAN4 to send an LS to RAN1 informing them that the carrier frequency offset compensation may require a specified UE behavior which will impact RAN1 specs.
· Recommended WF: 
· Discuss the proposals. 
· Discussion
· Agreements

Sub-topic 2-2 Performance requirements  (NOT DISCUSSED)
Issue 2-2-1: Channel model for accuracy requirements
· Proposals
· Proposal 1: (CATT, Huawei, Ericsson, QC)
· Define accuracy requirements for DL RSCPD measurement and relative DL RSCP under AWGN channel. 
· Proposal 2: (CATT, Ericsson)
· Define accuracy requirements for DL RSCPD measurement and relative DL RSCP for Two-Tap channel. 
· Proposal 3: (CATT, Nokia)
· Define accuracy requirements for DL RSCP and RSCPD for Two-Tap channel based on the 	simulation results. 
· For the companion measurements, i.e. UE Rx-Tx time difference and RSTD, the existing 	accuracy requirements for fading channel are reused.
· Recommended WF: 
· Define accuracy requirements for DL RSCPD measurement and relative DL RSCP under AWGN channel. 
· Further discuss whether to define accuracy requirements for DL RSCPD measurement and relative DL RSCP under Two-Tap channel. 
· Discussion
· Agreements

Issue 2-2-2: Side condition
· Proposals
· For DL RSCPD measurement: 
· Option 1: (CATT)
· Two sets of side conditions: [-6, -13]dB and [-3, -6]dB 
· Option 2: (Huawei)
· [-3, -6]dB 
· Option 3: (Ericsson, Nokia)
· [-6, -13] dB if RSTD measurement is done over 4 samples
· For relative DL RSCP measurement: 
· Option 1: (CATT)
· Two sets of side conditions: [-6, -13]dB and [-3, -6]dB 
· Option 2: (Huawei)
· [-3, -6]dB 
· Option 3: (Nokia)
· Two sets of side conditions: [-3, -13]dB and [0, -6]dB 
· Recommended WF: 
· Discuss in the meeting. 
· Discussion
· Agreements

[110][219] NR_pos_enh2_part3 (NOT DISCUSSED)
Recommendations for the online discussion:
· Issue 1-1-1: Start of PRS measurement
· Issue 1-2-4: UE types to be tested
· Issue 1-2-2: RRM testing for PRS measurement
· Issue 1-2-3: RRM testing for other requirements  

Sub-topic 1-1: Core requirements maintenance 
Issue 1-1-1: Start of PRS measurement 
· Background
· Based on agreement in RAN4#108 (R4-2314462), there are two cases for PRS measurement with RAN eDRX > 10.24s
· Case 1: eDRX cycle is smaller or equal to configured PRS measurement reporting periodicity. In this case, UE starts positioning measurement within PTW.
· Case 2: eDRX cycle is longer than configured PRS measurement reporting periodicity. In this case, positioning measurement start is not limited to PTW.
· Open issue from RAN4#109 (R4-2321525)
· For Case 1, whether positioning measurement start is limited to PTW when PRS resource are not within PTW
· Proposals
· Option 1 (CATT, OPPO, HW, E///, Nokia): 
· For Case 1, PRS measurement start is not limited to PTW when the PRS resource indicated in the assistance data is not within PTW
· Option 2 (QC): 
· For Case 1, the PRS measurement period with RAN eDRX > 10.24s does not apply if there are no PRS resource instances within the PTWs
· Recommended WF
· Discuss the options
· Discussion
· Agreements

Sub-topic 1-2: Performance requirements
Issue 1-2-2: RRM testing for PRS measurement 
Question 1: whether to define test cases for measurement accuracy
· Proposals
· Option 1 (CATT): 
· No.
· Option 2 (HW): 
· Yes, for PRS measurement in RRC_IDLE 
· Recommended WF
· Discuss the options
· Discussion
· Agreements

Question 2: for which measurement types to define RRC test cases
· Proposals
· Option 1 (CATT): 
· Define test cases for RSTD, PRS RSRP and PRS RSRPP measurement in RRC_IDLE state and for UE Rx-Tx time difference in RRC_INACTIVE state.
· Recommended WF
· Discuss option 1
· Discussion
· Agreements

Question 3: what eDRX configuations are to be tested
· Background
· For RAN eDRX > 10.24s, we have 2 cases for PRS measurement
· Case 1: eDRX cycle is smaller or equal to configured PRS measurement reporting periodicity. In this case, UE starts positioning measurement within PTW.
· Case 2: eDRX cycle is longer than configured PRS measurement reporting periodicity. In this case, positioning measurement start is not limited to PTW.
· Proposals
· Option 1 (CATT, CMCC): 
· Both RAN eDRX ≤ 10.24s and RAN eDRX ＞ 10.24s
· [CMCC] For RAN eDRX <= 10.24s, both CN eDRX <= 10.24 s and CN eDRX >10.24 s
· Option 2 (HW): 
· Case 2 for RAN eDRX ＞ 10.24
· Option 3 (E///): 
· Both Case 1 and Case 2 for RAN eDRX ＞ 10.24
· Recommended WF
· Discuss the options
· The issue needs to be discussed for both RRC_INACTIVE and RRC_IDLE
· Discussion
· Agreements

Question 4: what PRS measurement features are to be tested
· Proposals
· Option 1 (CMCC): 
· Reduced number of PRS samples
· parallelPRS-MeasRRC-Inactive-r17 capability
· Lower Rx beam sweeping in FR2
· Option 2 (HW): 
· 4 sample baseline 
· Recommended WF
· Discuss the options
· Discussion
· Agreements

Issue 1-2-3: RRM testing for other requirements  
REQ 1: RRM measurement (cell reselection)
· Background
· For RAN eDRX > 10.24s, we have we have 2 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. In this case, RRM measurements for positioning needs are performed within PTW, and requirements are reused from eRedCap WI.
· 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, and new requirements are defined. 
· Proposals
· Option 1 (CATT, HW, E///): 
· Yes
· Option 1a (HW): 
· Define test cases only for Case 2
· Recommended WF
· Suggest to agree on option 1a.
· Discussion
· Agreements

REQ 2: Transmit timing  
· Proposals
· Option 1 (CATT): 
· Test UE transmit timing for positioning measurements
· Option 2 (HW): 
· Test UE autonomous TA adjustment
· Recommended WF
· Discuss the options (the 2 options may be same)
· Discussion
· Agreements

REQ 3: TA validation  
· Proposals
· Option 1 (HW): 
· Yes
· Recommended WF
· Discuss option 1.
· Discussion
· Agreements
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	R4-2402694
	Additional simulation results for carrier phase measurement
	Ericsson
	other
	Information
	8.14.3.5
	Noted

	R4-2402911
	RRM performance requirements for NR Carrier Phase Positioning
	Nokia, Nokia Shanghai Bell
	discussion
	Discussion
	8.14.3.5
	Noted
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	For
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	R4-2400115
	Discussion on core requirements maintenance for LPHAP
	CATT
	discussion
	Discussion
	8.14.2.3
	Noted

	R4-2401006
	Discussion on LPHAP use case
	OPPO
	other
	Approval
	8.14.2.3
	Noted

	R4-2401052
	(NR_pos_enh2-Core) Discussion on LPHA positioning
	CMCC
	discussion
	Discussion
	8.14.2.3
	Noted

	R4-2401053
	(NR_pos_enh2-Core) Draft CR on UE transmit timing for positioning measurements
	CMCC
	draftCR
	Endorsement
	8.14.2.3
	Return to

	R4-2401223
	On RRM core requirements for LPHAP
	Qualcomm Incorporated
	other
	Approval
	8.14.2.3
	Noted

	R4-2401230
	Correction to UE autonomous TA adjustment for positioning SRS transmission within the SRS validity area in RRC_INACTIVE
	Qualcomm Incorporated
	draftCR
	Endorsement
	8.14.2.3
	Return to

	R4-2402178
	Discussion on RRM requirements for LPHAP
	Huawei, HiSilicon
	discussion
	Discussion
	8.14.2.3
	Noted

	R4-2402179
	draftCR on RRM requirements for LPHAP
	Huawei, HiSilicon
	draftCR
	Endorsement
	8.14.2.3
	Return to

	R4-2402677
	On remaining issues related to LPHAP core requirements
	Ericsson
	other
	Approval
	8.14.2.3
	Noted

	R4-2402678
	DraftCR to 38.133 Corrections to core requirements for LPHAP
	Ericsson
	draftCR
	Endorsement
	8.14.2.3
	Return to

	R4-2402732
	RRM Core Requirements for LPHAP
	Nokia, Nokia Shanghai Bell
	discussion
	Discussion
	8.14.2.3
	Noted

	R4-2400118
	(NR_pos_enh2-Perf) CR on performance requirements for LPHAP
	CATT
	CR
	Agreement
	8.14.3.2
	Return to

	R4-2400121
	Discussion on performance requirements for LPHAP
	CATT
	discussion
	Discussion
	8.14.3.2
	Noted

	R4-2401049
	(NR_pos_enh2-Perf) Discussion on performance requirements for LPHAP
	CMCC
	discussion
	Discussion
	8.14.3.2
	Noted

	R4-2402188
	On performance requirements for LPHAP
	Huawei, HiSilicon
	discussion
	Discussion
	8.14.3.2
	Noted

	R4-2402686
	On LPHAP performance requirements
	Ericsson
	other
	Approval
	8.14.3.2
	Noted

	R4-2402733
	RRM Performance Requirements for LPHAP
	Nokia, Nokia Shanghai Bell
	discussion
	Discussion
	8.14.3.2
	Noted
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