3GPP TSG-RAN WG4 Meeting # 109												R4-2321465
Chicago, USA, November 13-17, 2023

Agenda item:			8.22.4
Source:	Moderator (Ericsson)
Title:	Ad-hoc minutes #3 on Positioning enhancement WI
Document for:	Approval
Introduction
The document contains discussion related to the positioning RRM core requirements across the following 3 threads:
· Topic # 1: [109][219] NR_pos_enh2_part1 (Tuesday/Wednesday: 14th /15th Nov)
· Topic # 2: [109][220] NR_pos_enh2_part2 (Monday/Wednesday: 13th /15th Nov)
· Topic # 3: [109][221] NR_pos_enh2_part3 (Monday/Wednesday: 13th /15th Nov)
· Topic # 4: RRM performance requirements for all threads (Wednesday: 15th Nov)
· Topic # 5: Draft CRs for all threads (Wednesday: 15th Nov)
Topic #1: [109][219] NR_pos_enh2_part1
RedCap Positioning (Agenda 8.22.2.4)
Issues prioritized during the AH: 2-3-7, 2-3-8
0.1.1 Sub-topic 2-2: PRS measurements for RedCap without FH
Sub-topic description 
Open issues and candidate options before meeting:
Issue 2-2-1: CSSF for PRS measurement requirements in RRC connected state without FH
· Proposals
· Option 1: HW, OPPO, E///
· Option 1A: HW, OPPO, Nokia
· Re-use CSSF definition for non-RedCap UE in clause 9.1.5.2.2 to include the impact of PRS measurement in CSSF definition for RedCap UE in clause 9.1A.5.2.
· Option 1B: E///
· CSSF as defined in clause 9.1A.5.2 shall apply for PRS measurement period requirements for RedCap UEs in RRC_CONNECTED state.
· Update clause 9.1A.5.2 to be valid also for RedCap positioning.
· Recommended WF
· Check if it is agreeable to update clause 9.1A.5.2?
Discussion:

Agreements:
Update clause 9.1A.5.2 to update CSSF for PRS measurement requirements in RRC connected state without FH
Ericsson volunteers to provide the draft CR:
· CR#20A: CSSF for PRS measurement requirements in RRC connected state without FH
0.1.2 Sub-topic 2-3: PRS measurements for RedCap with FH
Sub-topic description 
Open issues and candidate options before meeting:
Issue 2-3-1: Side conditions for PRS measurements with FH
· Proposals
· Option 1: CATT
· The side conditions for measurements without FH can be reused for measurements with FH.
· Recommended WF
· Discuss the option together with the compiled simulation results under option 2-3-2.
Discussion:

Agreements:
The side conditions for positioning measurements without FH are reused for positioning measurements with FH.

Issue 2-3-2: Collection of simulation results for PRS measurements with FH
· Proposals
· Moderator suggests that in first round all the simulation results are collected and compiled e.g. in R4-2320372.
· Recommended WF
· Discuss based on the compiled results. 
Discussion:

Agreements:


Issue 2-3-3: Nsample for reduced number of samples in PRS measurement requirements with FH
· Proposals
· Option 1: E/// 
· When UE is configured to perform positioning measurements with FH then Nsample = 2 is considered in measurement period requirement for reduced number of sample case.
· Recommended WF
· Discuss the option. 
Discussion:

Agreements:
· When UE is configured to perform positioning measurements with FH then Nsample = 2 is considered in measurement period requirement for reduced number of sample case.
Issue 2-3-4: Measurement sample definition under FH
· Proposals
· Option 1: CATT
· Measurement sample under FH can be defined as a PRS measurement over multiple hops within a single measurement gap.
· Option 2: Xiaomi 
· The “measurement samples” used to define the measurement requirements in current spec [4] shall be revisited in case of UE reporting measurements over
· Option 3: Nokia 
· RAN4 to reuse the existing definition of measurement samples for reporting measurements over the hops.
· Recommended WF
· Discuss the options.
Discussion:
QC: sample should be a measurement of whole resource. But whole BW cannot be measured. 
Xiaomi: No strong view of option 1. 
E///: prioritize RRC connected state
QC: no requirements are defined in RRC inactive/idle
Agreements:
 Measurement sample under FH is defined as a PRS measurement over multiple hops within a single measurement gap.

Issue 2-3-5: Number of Rx beam sweeps for defining PRS measurement requirements with FH
· Proposals
· Option 1: HW, CATT, OPPO, Nokia
· The Rx beam sweeping factor (NRxBeam) definition in Rel-17 is reused for PRS measurements with FH.
· Recommended WF
· Check if option 1 is agreeable?
Discussion:

Agreements:
· The Rx beam sweeping factor (NRxBeam) definition in Rel-17 is reused for PRS measurements with FH.

 
Issue 2-3-6: Number of hops within a single MG occasion
· Proposals
· Option 1: 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 derived from the configured PRS BW 
· Option 2: QC
·  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
·  is the number of frequency hops per slot as a function of number of PRS symbols, PRS comb size, and retuning time between hops. FFS how to determine  from these parameters and whether to limit its maximum value.
· Recommended WF
· Discuss the options.
Discussion:
QC: need more time for offline discussion
CATT: Why we need number of hops?
QC: It tells how much is the BW of the measurement.
CATT: Does this need in the requirements.
HW: Need to define overall BW as a requirement.
QC: There are different UE implementation; fast and slower. 
CATT: UE will measure all resources but will not exceed its capability on total BW. No need to define this as requirements. This can be defined as conditions.
QC: If there is no such requirement then UE performance is unclear since there are different UE implementation. To make sure the UE measures at least certain BW
Nokia: This is related to UE processing capability. The switching time is the only parameter. 
QC: Hopping time is taken into account. But this is only one parameters. There is also repetition. 
MTK: It is also based on PRS configuration. Repetition can be outside the gaps. So need this requirement. 
Agreements:
Number of hops within a single MG occasion is defined as a requirement. The details are FFS:

Issue 2-3-7: Type of PRS measurement requirements with FH 
· Proposals
· Option 1: Nokia
· RAN4 to define the different PRS measurement period requirements for single and multiple hop measurements, respectively.  
· Option 2: HW
· RAN4 to define requirements at least for Case 1, FFS whether and how to define requirements for Case 2 or combined Case 1 and Case 2 depending on RAN1 conclusion on the condition and UE behaviour for Case 2.
· Case 1: UE reports measurement based on multiple hops
· Case 2: UE reports measurement associated to a single hop
· Option 3: E///
Do not define requirements for the case when overlapping between adjacent hops is not considered for PRS measurements.

· Recommended WF
· Discuss the options.
Discussion:

Agreements:
RAN4 to define requirements for positioning measurement based on multiple hops
Issue 2-3-8: PRS measurement period requirements with FH based on multiple hops
· Proposals
· Option 1: 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 = . BWTotal 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 2: Xiaomi
· RAN4 can discuss UE Rx-Tx time difference requirements for Redcap UE with frequency hoping SRS upon RAN1’s conclusion, e.g.
· The legacy requirements on UE Rx-Tx time deference needs to be relaxed due to the additional switching time.
· Scheduling restriction because of the collision due to SRS TX hopped
· Option 3: HW
· For Case 1, 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.
· Recommended WF
· Discuss the options.
Discussion:

Agreements:


Issue 2-3-9: UE capability with enlarged soft buffer to support PRS Rx hopping
· Proposals
· Option 1: Xiaomi
· In order to support RX hoping PRS in Redcap UE, the additional UE capability with enlarged soft buffer size shall be considered.
· Option 2: HW
· RAN4 not to further discuss enlarged soft buffer for FH given the RAN1 feature list.
· Option 3: Nokia
· The issues on soft buffer size for combining multiple hops of RedCap UE is not within the scope of RAN4 discussion.
· Recommended WF
· Discuss the options.
Discussion:

Agreements:


Issue 2-3-10: Applicability conditions for PRS measurement requirements with FH
· Proposals
· Option 1: HW, CATT
· Requirements for PRS measurements with FH are applicable subject to explicit request by the LMF to perform measurements with FH.
· Option 2: Nokia
· RAN4 should not define any requirement for an explicit request by LMF to perform measurements with FH.
· Recommended WF
· Discuss the options.
Discussion:
QC: support option 1.
CATT: seems like similar to reduced number of samples. 
Agreements:
· Requirements for PRS measurements with FH are applicable subject to explicit request by the LMF to perform measurements with FH.

PRS/SRS bandwidth aggregation (Agenda 8.22.2.5)
Issues prioritized during the AH: 3-2-1, 3-2-2, 3-2-3, 3-2-4
Sub-topic 3-1: General aspects/scenarios for PRS/SRS BW aggregation
[bookmark: _Hlk150349973]Issue 3-1-1: Impact of aggregated bandwidth on PRS measurement period requirements
· Proposals
· Option 1: Nokia
· RAN4 to deprioritize measurement period and measurement performance requirements for unequal PFL bandwidth for PRS/SRS BW aggregation.
· RAN4 to specify measurement period requirements for PRS/SRS BW aggregation in BW-agnostic way based on number of aggregated PFLs and indicated PRS resource sets for bandwidth aggregation.
· Option 2: HW
· RAN4 to define measurement period requirements for PRS CA in BW agnostic manner.
· Option 3: CMCC
· for applicable aggregated bandwidth, no need to deprioritize measurement period and measurement performance requirements for unequal PFL bandwidth for PRS/SRS BW aggregation. It is proposed to consider both  equal and unequal PFL bandwidth, and same measurement period and measurement performance requirements apply to both cases.

· Recommended WF
· Discuss the options.
Discussion:

Agreements:
· RAN4 to define measurement period requirements for PRS CA in BW agnostic manner.


Issue 3-1-2: Applicable condition in RRC inactive 
· Proposals
· Option 1: OPPO
· The scenario that aggregated SRS outside initial UL BWP should be considered when defining RRM requirements in RRC INACTIVE state.
· Option 2: Nokia
· RAN4 to base RRM requirements for RRC_INACTIVE on the scenario that aggregated carriers with SRS for positioning are located outside the initial UL BWP.
· Recommended WF
· Discuss the options.
Discussion:

Agreements:
There is no restriction that SRS on aggregated carriers used for BW aggregation are within the initial UL BWP.

0.1.3 Sub-topic 3-2: PRS measurement requirements for PRS/SRS bandwidth aggregation
Sub-topic description 
Open issues and candidate options before meeting:
Following as agreed in the WF in R4-2317386 in RAN4#108bis:
· Condition of single TX chain (same antenna) shall be captured at least in the core part of TS 38.133 for UE PRS measurements:
· The UE PRS measurement requirements with PRS aggregation applies provided that all the PFLs to be aggregated by the UE are transmitted by the gNB using single Tx chain and the same transmit antenna reference point. Meaning of single Tx chain is FFS.
Issue 3.2.1: How to capture the condition of single RF chain (same antenna) in RAN4 specifications
· Proposals
· Option 1: HW
· RAN4 to take “single Rx chain” (same Rx antenna) assumption for defining accuracy requirements for PRS/SRS CA, i.e. no imperfection related to timing, frequency or phase error would be considered when deriving the requirements.
· RAN4 to define the following side conditions for the UE RSTD and Rx-Tx measurement period and accuracy requirements.
· The UE RSTD/Rx-Tx (core) and accuracy (performance) requirements apply provided that channel over which a symbol on the antenna port on one PFL for PRS transmission is conveyed can be inferred from the channel over which the same symbol on the antenna port on an aggregated PFL is conveyed
· RAN4 to define the following side conditions for the gNB Rx-Tx measurement accuracy requirements.
· The gNB Rx-Tx measurement accuracy (performance) requirements apply provided that the channel over which a symbol on the antenna port on one carrier for SRS transmission is conveyed can be inferred from the channel over which the same symbol on the antenna port on an aggregated carrier for SRS transmission is conveyed
· Option 2: E///
· Single Tx chain is defined as “common RF transmission bandwidth and the same transmit antenna reference point” in the requirement applicability section of core requirements for bandwidth aggregation for positioning measurements.
· Option 3: Nokia
· RAN4 to agree the following modification of clause 9.9.1.1 to TS 38.133:
When UE supports [PRS bandwidth aggregation capability] and is configured with [PRS bandwidth aggregation configuration], requirements are based on common numerology across all configured intra-band contiguous PFLs to be aggregated, whereby 
-	PRS resources to be aggregated from different PFLs may have equal or different number of PRS RBs.
-	PRS resources to be aggregated from different PFLs are transmitted in the same slot and in the same symbols.
-	PRS resources to be aggregated from different PFLs are transmitted by the same TRP and associated with a common Antenna Reference Point (ARP), as specified in TS 38.104.
- 	PRS resources to be aggregated from different PFLs are received with single RF chain and the same Antenna Reference Point (ARP), as specified in TS 38.101-1 for FR1 and TS 38.101-2 for FR2.
· RAN4 to agree the addition of the following new clause 7.5.X to TS 38.133:
7.5.X	Minimum Requirements for SRS Bandwidth Aggregation
When UE supports [SRS bandwidth aggregation capability] and is configured with [SRS bandwidth aggregation configuration], relative transmission timing difference between slot timing of all pairs of configured intra-band contiguous carriers to be aggregated are based on common numerology across all intra-band contiguous carriers, whereby 
-	SRS resources to be aggregated from different carriers may have equal or different number of SRS RBs.
-	SRS resources to be aggregated from different carriers are transmitted in the same slot and in the same symbols.
-	SRS resources to be aggregated from different carriers are transmitted by single RF chain and associated with a common Antenna Reference Point (ARP), as specified in TS 38.101-1 for FR1 and TS 38.101-2 for FR2.
· Option 4: CATT
· RAN4 not to capture the condition of single RF chain (same antenna) in RAN4 specs which should be a prerequisite for BW aggregation.
· Recommended WF
· Discuss the options.
· Send LS reply to RAN1 LS (R1-2308449/R4-2315004) capturing agreement, if considered necessary.

Agreement from the RRM session: 
For the transmitter side, both RF + antenna and baseband needs to be considered. 
· Capture this in the core part as condition for positioning requirement for PRS aggregation. 
· The condition applies for positioning requirement for SRS aggregation. FFS whether/how to capture it in the RAN4 spec in performance part.
For the receiver side, further discuss whether the condition of single Rx chain (RF + baseband) and antenna needs to be considered in the performance or core maintenance part.
Discussion:
HW: RAN4 can agree and send LS to RAN1 to capture in RAN1 spec. 
CATT: Will not be defined for certain propagation conditions. In reality the BS will send using Tx chain. 
QC: we should first agree on the wording and send LS to RAN1 based on the agreed definition. 
Nokia: Our proposal is based on RAN1 guidance/LS. Need more time for offline discussion. 
E///: Antenna port definition is different than in RAN1 spec.

Agreements:


Issue 3-2-2: Applicable conditions for meeting PRS/SRS bandwidth aggregation requirements
· Proposals
· Option 1: OPPO
· Use the conditions for PRS/SRS bandwidth aggregation agreed in RAN1 as the baseline and additional capture ‘the same RF chain (same antenna)’ in RAN4.
· Option 2: CATT
· Requirements for PRS bandwidth aggregation are applicable provided that the linked PRS resource sets are from the same TRP. Option 2 is also supported:
· Requirements for PRS CA are applicable provided that LMF requests UE to perform joint measurement across aggregated PFL.
· Requirements for aggregate measurement are applicable to PRS resources in the resource sets that are indicated to be linked, provided that the alignment conditions defined by RAN1 are met.
· The bandwidth aggregation requirements are applicable provided that no PRS/SRS resources dropped.
· Option 3: HW
· Requirements for PRS CA are applicable provided that LMF requests UE to perform joint measurement across aggregated PFL.
· Requirements for aggregate measurement are applicable to PRS resources in the resource sets that are indicated to be linked, provided that the alignment conditions defined by RAN1 are met.
· Option 4: QC
· Measurement requirements with PRS BW aggregation apply provided the number of PFL groups to be aggregated is not greater than 2.
· Recommended WF
· Discuss the options.
Discussion:

Agreements:


Issue 3-2-3: Measurement period requirement for PRS/SRS bandwidth aggregation 
· Proposals
· Option 1: CATT
· The existing measurement period requirements can be reused for non-aggregated measurements, while it can be baseline for aggregated measurements with some modifications, e.g., new UE processing capabilities in FG 41-4-1/1a. Details can be discussed in draft CR.
·  is added to align non-aggregated and aggregated measurements, where  is the maximum periodicity of measurement in non-aggregated/aggregated PFLs and the definition is the same as that in the existing measurement period requirements.
· Option 2: Xiaomi
· The total measurement period for RSTD and UE Rx-Tx requirements with bandwidth aggregation across all PFLs is defined as
Txxxx,total = Tagg + Tnon-agg         (1)
Wherein, 
    (2)
where  is the number of PFL groups to be aggregated, and for each PFL group:
  (3)
 = max()   (4)
Wherein,  i is the index of PFL layers within a PFL aggregated group.
  (5)
 is the number of PFL to be measured separately.
  (6)
· Option 2: QC
· For PRS measurement with BW aggregation within measurement gaps, define  as follows:

where  is the number of PFL groups to be aggregated, and for each PFL group:

· 
·  corresponds to parameter N defined in FG 41-4-1 (41-4-1a) for aggregation of 2 (3) PFLs 
·  is the maximum number of PRS resources per PFL that the UE can process in one slot, as defined in FG 41-4-1 (41-4-1a) for aggregation of 2 (3) PFLs
·  is the maximum number of DL PRS resources configured per slot in one PFL, considering all PRS resource sets to be aggregated.
·  is defined as

·  corresponds to parameter T defined in FG 41-4-1 (41-4-1a) for aggregation of 2 (3) PFLs 
·  is the available PRS periodicity as defined in Rel-17 for any one of the PFLs to be aggregated. Only PRS resources that satisfy the conditions for PRS BW aggregation are considered when calculating .
·  is the time duration of available PRS in PFL i during , where PFL i is any one of the PFLs to be aggregated. Only PRS resources that satisfy the conditions for PRS BW aggregation are considered when calculating .
· [ is the scaling factor for measurement of same PRS resource with multiple Rx TEGs]
·  is the carrier-specific scaling factor for PRS measurements with BW aggregation. The definition is FFS.
·  is a scaling factor for a positioning frequency layer to be measured within an associated measurement gap. As baseline, RAN4 will leverage the definition of  in Rel-17 to define .
·  is the UE Rx beam sweeping factor.  for FR1.  is based on the Rel-17 definition for FR2, including support for reduced Rx beam sweeping factor.
·  is the measurement delay for the last aggregated sample. As baseline, RAN4 will leverage the definition of   in Rel-17 to define .
· In the measurement period requirement for RSTD and UE Rx-Tx with PRS BW aggregation add the following margin: 
· Option 3: HW
· Adopt the following addition to the measurement period requirements for PRS CA.
1. Taggregate is defined re-using the existing requirements as baseline, and
1. multiple PFLs with linked resource sets are considered as one ‘effective’ PFL
1. new processing capability for aggregate measurements would apply
1. only resources that are linked are considered in Lprs
1. Update the total measurement period by adding an alignment margin 
Txxxx,total = Taggregate + Tnon-aggregate + max(Teffect,i)
· Option 5: E///
· Tmargin = max(Teffect,i) + time until the start of measurement on non-aggregated PFLs. In the formula i denotes index of effective PFL, corresponding to the group of PFLs aggregated for PRS measurement.
· Option 6: Nokia
· RAN4 to specify measurement period requirements for PRS/SRS BW aggregation in BW-agnostic way based on number of aggregated PFLs and indicated PRS resource sets for bandwidth aggregation.
· RAN4 to agree that aggregated PFL measurements are performed first also in case of two PFL groups.
· The total measurement period when two PFL groups are configured is for RSTD (and similarly for UE Rx-Tx time difference): 
  
1. RAN4 to specify a suitable additional margin for switching between aggregated PFL reception to single PFL reception, e.g. 500 us. Lower values for the additional margin may be supported according to UE capability
· Option 7: OPPO
· Tmargin = max(Teffect, aggregate, Teffect, non-aggregate) should be added when both Taggregate and Tnon-aggregate are larger than 0. 
· Recommended WF
· Discuss the options.
Discussion:
Nokia: additional margin is needed for different BWs and different number of PFLs within a PFL group.
HW: Do we need additional margin between groups? It is included in the Eq. 
E///: Margin is already included in the measurement period.
Agreements:
· Tmeas,total = Tagg + Tmargin + Tnon-agg
·  between where Teffect,i is the Teffect from both aggregated PFLs and non-aggregated PFLs which are configured for positioning measurement. 

Issue 3-2-5: Impact of SRS collision with other signals on SRS bandwidth aggregation requirement
· Proposals
· Option 1a: Xiaomi
· RAN4 can discuss the impacts due to SRS bandwidth aggregation for UE Rx-Tx time difference requirements firstly.
· The requirements of UE Rx-Tx time difference measurements with SRS aggregation is applicable only when there is no any dropped aggregated SRSs.
· Option 1b: HW
· RAN4 not to define new applicability rule for UE Rx-Tx requirements related to SRS dropping in case of SRS CA.
· Option 2: Nokia
· RAN4 to modify transmission requirements in TS 38.133 for the case one of the aggregated SRS carriers has a collision with other signal/channel in at least one symbol.
· Recommended WF
· Discuss the option.
Discussion:

Agreements:


Issue 3-2-6: Impact of collision of other signals on SRS bandwidth aggregation requirement in RRC_INACTIVE
· Proposals
· Option 1: HW
· RAN4 not to define requirements for collision between SRS CA (outside initial BWP) with other UL/DL channels in INACTIVE.
· Option 2: Nokia
· RAN4 to reflect the prioritization rule of SSB or other DL channel reception over SRS for positioning transmission outside the initial BWP in RRC_INACTIVE state in terms of defining scheduling restriction in a new clause 5.6.x in TS 38.133 aligned to current scheduling restriction in clause 5.5.4.   
· Recommended WF
· Discuss the options.
Discussion:

Agreements:

· RAN4 not to define requirements for collision between SRS CA (outside initial BWP) with other UL/DL channels in INACTIVE.

Issue 3-2-7: TEG for PRS/SRS bandwidth aggregation
· Proposals
· Option 1: HW
· TEG is considered in measurement period requirements for PRS CA.
· Option 2: Nokia
· RAN4 to await further RAN1 progress on the applicability of TEG reporting for PRS/SRS BW aggregation.
· Recommended WF
· Discuss the options.
Discussion:
Nokia: RAN1 is not doing any discussion
QC: RAN1 was discussing 
CATT: REG is not related to BW aggregation. TEG can be supported.
Agreements:
· TEG is considered in measurement period requirements for PRS CA.

Issue 3-2-8: Activation time for PRS/SRS bandwidth aggregation
· Proposals
· Option 1: Nokia
· RAN4 to study activation time for PRS/SRS BW aggregation for 2 PFLs and 3 PFLs, which will impact the measurement delay requirements.
· Recommended WF
· Discuss the option.
Discussion:

Agreements:


Issue 3-2-9: Impact of guard period on CA throughput
· Proposals
· Option 1: Nokia
· RAN4 to study the impact to CA data throughput due to the presence of guard period before and after aggregated SRS transmission.
· Recommended WF
· Discuss the option.
Discussion:

Agreements:


Issue 3-2-10: Interruption due to SRS transmission for BW aggregation
· Proposals
· Option 1: CATT
· Interruptions at NR SRS carrier based switching defined in TS 38.133 clause 8.2.2.2.9 can be reused for the interruption due to SRS bandwidth aggregation. Detailed interruption time can be further determined based on RF session conclusion.
· Option 2: 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 3: HW
· RAN4 to discuss whether to define interruption for SRS transmission for BW aggregation on CC without PUSCH/PUCCH based on conclusions from RAN1.
· Option 3: LG
· RAN4 to define interruption requirements or scheduling restriction for SRS transmission for BW aggregation on UL communication CC.
· Recommended WF
· Discuss the options.
Discussion:

Agreements:


Issue 3-2-11: PRS aggregation for PRS-RSRP and PRS-RSRPP
· Proposals
· Option 1: HW, Nokia
· Option 1A: HW
· RAN4 to discuss the impact of RSRP(P) measurement on the requirements for PRS CA based on further RAN1 agreements.
· Option 1B: Nokia
· RAN4 to wait on further RAN1 agreement related to PRS-RSRP and PRS-RSRPP measurement type across aggregated PFLs.
· Option 2: Qualcomm
· When PRS-RSRP(P) is reported with timing-based positioning measurements (RSTD or UE Rx-Tx) with BW aggregation, the measurement period requirement for the timing-based measurements applies.
· No measurement requirements will be defined for stand-along PRS-RSRP(P) reporting with PRS BW aggregation.
· Recommended WF
· Discuss the options.
[bookmark: _Hlk150549103]Discussion:

Agreements:


Topic #2: [109][220] NR_pos_enh2_part2
Sidelink Positioning (Agenda 8.22.2.2)
Issues prioritized during the AH: 
Sub-topic 1-1 SL-PRS measurement period requirements 
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]In RAN1 feature list R4-2318013 (R1-2310637), the common SL PRS processing capability is defined as below: 
	Features
	Index
	Feature group
	Components
	Note
	Mandatory/Optional

	41. NR_pos_enh2
	41-1-1
	Common SL PRS Processing Capability in a SL BWP
	1. Maximum SL PRS bandwidth in MHz in a resource pool for positioning, which is supported and reported by UE for SL-PRS measurement
2. Maximum number of active SL PRS resources across all configured RPs assuming maximum SL PRS bandwidth in MHz, which is supported and reported by UE3. Maximum number of slots with active SL PRS resources across all configured RPs assuming maximum SL PRS bandwidth in MHz, which is supported and reported by UE
4. Minimum time after the end of a slot carrying the active SL-PRS resource(s) assuming maximum number of symbols and maximum bandwidth for a UE finish the SL-PRS resource processing [and preparing the positioning measurement report] [assuming the active SL-PRS resources during this time haven’t exceeded the reported capabilities] which is supported and reported by UE]
[5. SL PRS buffering capability]
	Component 1 candidate values:
FR1 bands: {5, 10, 20, 40, 50, 80, 100}
FR2 bands: {50, 100, 200, 400}
Component 2 candidate values:
FR1 bands: {1, 2, 4, 6, 8, 12, 16[, 24, 32, 48, 64, 128]} for each SCS: 15kHz, 30kHz, 60kHz
FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64, 128} for each SCS: 60kHz, 120kHz

Component 3 candidate values:
FFS

Component 4 candidate values: {[30ms, 40ms, 50ms, 100ms]}

[Component 5 candidate values: {Type 1 – sub-slot/symbol level buffering, Type 2 – slot level buffering}]

Note: a SL PRS resource is considered as active starting at the end of the last symbol of the PSCCH carrying the SCI trigger and the occupancy is released at the end of timeline indicated in component 4

Need for location server/server UE to know if the feature is supported
	Optional with capability signaling




Issue 1-1-3a: UE behavior and the impact on SL-PRS measurement requirements when synchronization reference source change occurs at Tx side
	Agreements in RAN4#107: 
· SL timing related positioning measurement requirements are defined under the RAN4 assumption that there is no timing misalignment among multiple anchor UEs due to different synchronization reference sources. 

Agreements in RAN1#114: 
Agreement
To mitigate the impact of synchronization errors between anchor UEs for SL-PRS based measurement, the exchanged synchronization information of anchor UEs between a UE and LMF or another UE includes the following:
· [The synchronization source type (GNSS, gNB/eNB, and UE) of anchor UEs, 
· If the synchronization source of an anchor UE is SyncRef UE, the anchor UE can optionally indicate the coverage status and synchronization connection status (whether the SyncRef UE is directly or indirectly synchronized to GNSS/gNB, or other SyncRef UE) of the SyncRef UE
· If the synchronization source of an anchor UE is gNB, the anchor UE can further provide cell identity information]
· [Synchronization quality/accuracy information]
· The RTD between anchor UEs.
Agreement
Support to include the following in the exchanged synchronization information of anchor UEs between a UE and LMF or another UE:
· The synchronization source type (GNSS, gNB/eNB, and UE) of anchor UEs.



Proposals: 
· Option 1: (Ericsson)
· Upon the synchronization source change at the anchor UE, the measuring UE shall restart the SL PRS-based timing measurements (SL Rx-Tx, SL RSTD, and SL RTOA).
· The measurement reporting delay requirements can be defined to cover any of the synchronization source change at the measuring UE and/or any of the anchor UEs, e.g.:
 , where K is the number of restarts due to the synchronization source change at the measuring UE and/or at any of the anchor UEs.
· Option 1: No need to define a limit for K (like in LTE).
· Option 2: Maximum limit for K is defined, e.g., K≤Kmax, Kmax=TBD.
Recommended WF: 
· Discuss in the meeting. 
Discussion:

Agreements:


Issue 1-1-4: Requirements applicability regarding SL-DRX
Proposals: 
· Option 1: (CATT, OPPO, Ericsson)
· The SL-PRS based measurement period requirements apply without DRX as well as for any SL DRX configuration. 
· Option 2: (Huawei, Nokia)
· RAN4 to discuss the impact of SL DRX after the measurement period requirements for basic scenario (without SL DRX) are stable. 
Recommended WF: 
· Discuss in the meeting. 
Discussion:
QC: UE needs to wake up to receive SL control channel to determine whether SL PRS is transmitted by the Tx UE. How to define the measurement period.
Agreements:
· The UE is not required to monitor the SL control channel outside the SL-DRX active time. 
Issue 1-1-5: Impact of other channels/signals/SL procedures
Proposals: 
· Option 1: (CATT, OPPO, Nokia)
· The SL-PRS based measurement requirements apply provided no SL-PRS symbols are dropped during the measurement period. 
· If the reception/transmission of the slots containing SL-PRS is dropped, the measurement period can be extended but the exact extension is not specified. 
· Option 2: (vivo)
· SL PRS measurement requirements apply provided that reception/transmission of the slots containing SL PRS is not dropped due to other SL procedures (e.g., Selection/Reselection of V2X Synchronization Reference Source).
· If the reception/transmission of the slots containing SL PRS is dropped, the measurement period can be extended. RAN4 will specify how exactly the measurement period is extended, e.g.


Where 
· L is the number of SL-PRS sample not available at the UE during TSL RSTD for SL-PRS RSTD measurement, where L≤Lmax.
· Option 3: (Huawei)
· RAN4 to discuss the impact of other channels/signals after the measurement period requirements for basic scenario (without SL PRS dropped) are stable. 
Recommended WF: 
· The SL-PRS based measurement requirements apply provided that reception/transmission of the slots containing SL PRS is not dropped. 
· If the reception/transmission of the slots containing SL-PRS is dropped, 
· Option 1A: the measurement period can be extended but the exact extension is not specified. 
· Option 1B: the measurement period can be extended. RAN4 will specify how exactly the measurement period is extended, e.g.


Where 
· L is the number of SL-PRS sample not available at the UE during TSL RSTD for SL-PRS RSTD measurement, where L≤Lmax.

Discussion:

Agreements:


Issue 1-1-6: Impact of Uu link connection
Proposals: 
· Option 1: (CATT)
· Do not define the SL-PRS based measurement period requirements when there is Uu link connection distortion. 
· Option 2: (OPPO)
· SL-PRS measurement requirements apply provided that reception of the slots containing SL-PRS is not interrupted due to Uu operation. 
· Option 3: (Huawei)
· RAN4 to discuss the impact of Uu link connection distortion after the measurement period requirements for basic scenario (without Uu link connection distortion) are stable. 
· Option 4: (Ericsson, Nokia)
· If the SL-PRS resource availability is interrupted due to handover or RRC re-establishment at the measuring or anchor UE, then the UE cannot continue the SL positioning measurement. 
· FFS: for RLF. 
Recommended WF: 
· Discuss in the meeting. 
· There is no requirement on the impact of Uu link connection in sidelink communication. And RAN1/2 didn’t define UE behaviour for such impact in sidelink positioning. 
· Please companies check if option 1 can be acceptable. 
Discussion:

Agreements:


Issue 1-1-7: Impact of network coverage change
Proposals: 
· Option 1: (CATT, Huawei, Qualcomm)
· Do not define the SL-PRS based measurement period requirements when there is network coverage change. 
· Option 2: (Ericsson)
· When an SL UE determines that its coverage status has changed (e.g., changing between any two of: in-coverage, out-of-coverage, partial coverage, unknown coverage, different coverage range, or even transition period), then:
· The UE shall restart the on-going SL positioning measurement in new coverage conditions. 
· Option 3: (Nokia)
· RAN4 should consider in-coverage and out-of-coverage scenarios to define the SL positioning measurement period requirements. 
Recommended WF: 
· Discuss in the meeting. 
· RAN1/2 didn’t define UE behaviour for network coverage change in sidelink positioning. 
· Please companies check if option 1 can be acceptable. 
Discussion:

Agreements:


Issue 1-1-8: Impact of the type of resource pool
· Proposals: 
· Option 1: (vivo, Huawei)
· SL-PRS measurement requirements apply for different resource pool types. 
Recommended WF: 
· Please companies check if option 1 can be agreeable. 
Discussion:

Agreements:


Sub-topic 1-2 Other RRM requirements  
Issue 1-2-1: Requirements for initiation/cease of SL PRS Tx
Proposals:
· Option 1 (CATT):
· No need to define additional requirements for initiation/cease of SL PRS transmission. The existing requirements for initiation/cease of SLSS transmission still apply for sidelink UE supporting positioning. 
· Option 2: (OPPO, Huawei, Qualcomm)
· Deprioritize defining requirements for initiation/cease of SL-PRS transmission. 
· Option 3: (Ericsson)
· RAN4 will define requirements for initiation/cease of SL-PRS transmissions for positioning, based on the agreed RAN1/RAN2 procedures. A new section (e.g., 12A.8) is to be added for SL-PRS initiation and cease, where the procedure is to be described. 
· SL-PRS transmissions for positioning have to be ceased at the synchronization source change and resumed after the completion of the synchronization source change, within up to a certain TBD time. 
· For Mode 1, SL-PRS transmissions for positioning have to be activated shortly upon receiving the network assistance.
Recommended WF: 
· Discuss in the meeting. 
· RAN1/2 didn’t define any procedures for initiation/cease of SL PRS Tx. 
· Please companies check if option 2 can be acceptable. 
Discussion:

Agreements:
Deprioritize defining requirements for initiation/cease of SL-PRS transmission

Sub-topic 1-3 Accuracy requirements
Issue 1-3-1: SINR side condition
Proposals: 
· For SL RSTD, 
· Option 1: (CATT, Ericsson)
· (0 dB, -6 dB) for reference cell and neighbour cell. 
· For SL Rx-Tx, 
· Option 1: (CATT) 
· Two sets of side condition: [0]dB and [-6]dB. 
· Option 2: (Ericsson, Nokia) 
·  [-6]dB. ,
· For SL PRS RSRP/RSRRPP, 
· Option 1: (CATT) 
· Two sets of side condition: [0]dB and [-6]dB. 
· Option 2: (Ericsson, Nokia) 
·  [-6]dB. 
Recommended WF: 
· Discuss in the meeting. 
Discussion:

Agreements:


Issue 1-3-2: Applicable PRS bandwidth for SL positioning requirements
Proposals: 
· Proposal 1: (Ericsson, Nokia)
· RAN4 SL positioning requirements are not applicable for CBWs larger than 40 MHz, unless they are supported by TS 38.101-1. 
· Recommended WF
Recommended WF: 
· Discuss in the meeting. 
· Please companies check if option 1 can be acceptable. 
Discussion:

Agreements:


Issue 1-3-3: The accuracy requirements for SL-PRS based measurement
Proposals:
· Proposal 1: measurement type
· Option 1A: (CATT):
· Do not define accuracy requirements for SL PRS based RTOA and AOA/ZOA measurement. 
· Define absolute accuracy requirements for SL PRS-RSSI measurement. 
· Proposal 2: framework of the accuracy requirements
· Option 2A: (Xiaomi):
· RAN4 can take the framework of Rel16 PRS accuracy requirement in FR1 as the start point for the accuracy requirements of SL positioning in Rel18, e.g.
· Table 1: RSTD accuracy in FR1
	Accuracy, 
Tc
	PRS BW, 
PRB
	PRS SCS,
kHz

	[TBD]
	≥[24]
	15

	[TBD]
	≥[52]
	

	[TBD]
	>[104]
	

	[TBD]
	≥[48]
	30,60


· Proposal 3: scenarios
· Option 3A: (Nokia):
· RAN4 to study the measurement accuracy requirement for SL-PRS assuming anchor UE(s) being in coverage. 
· Proposal 4: samples
· Option 4A: (Qualcomm):
· Define measurement accuracy requirements based on single SL PRS instance. 
Recommended WF: 
· Discuss in the meeting.
Discussion:


Agreements:


Carrier Phase Positioning (Agenda 8.22.3.6)
· Issues prioritized during the AH: 
Sub-topic 2-1 CPP Measurement period requirements
Issue 2-1-1: PRS measurement period requirements for DL RSCP/DL RSCPD: 
	RAN4#108 agreements: 
Issue 2-1-1: PRS measurement period requirements for DL RSCP/DL RSCPD: 
Agreements:
· RSCP/RSCPD is reported together with other positioning measurement(s) and the same measurement period requirement (i.e., Rx-Tx time difference/RSTD measurements) should apply.
· [bookmark: OLE_LINK9][bookmark: OLE_LINK10]FFS: whether the existing Rx-Tx time difference/RSTD measurement periods apply

Agreements in RAN4#108bis:
· 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, 
· Option A: 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. 
· Option B: reuse the existing requirement under the condition that the configuration of MGRP and Twindow is aligned. 
· For one-shot time window case, the measurement is within the indicated time window. 
· Otherwise, further check whether the legacy measurement period requirements apply. 


Proposals
· Option 1: (CATT)
· For RSCP/RSCPD reported together with other positioning measurement, the legacy measurement requirements (i.e., RSTD and UE Rx-Tx time different) apply. 
· When LMF requests the UE to perform measurements on indicated DL PRS resource set(s) occurring within indicated time window(s) for a PFL, the calculation of TPRS and LPRS , only consider the PRS resources in the indicated resources sets and overlapped with both the MG and the indicated time window(s). 
· Option 2: (OPPO)
· 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, 
· For periodic time window, reuse the existing requirement under the condition that the configuration of MGRP and Twindow is aligned. 
· Option 3: (Huawei, Qualcomm)
· 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, 
· 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. 
· Otherwise, existing RSTD/UE Rx-Tx measurement period requirements apply. 
· Option 3a: (Qualcomm)
· For the measurement period requirement for CPP (i.e. legacy measurements plus carrier phase measurements) with non-periodic time windows:
·  only counts PRS resource instances within the indicated time window(s).
· the start of the measurement period is delayed until the start of the time window.
· Option 4: (Ericsson)
· Do not consider Twindow in measurement period requirement for carrier phase measurements when UE is optionally configured with time window for RSCPD measurement with RSTD and RSCP measurement with UE Rx-Tx time difference measurement. i.e., Tavailable is defined as LCM(Tprs, MGRP).
· When calculating Lavailable_PRS 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. 
· Legacy measurement period requirements do not apply when UE is configured with time window for RSCPD measurement with RSTD and RSCP measurement with UE Rx-Tx time difference measurement. 
· Option 5: (Nokia)
· If reduced number of measurement samples is configured for other ToA measurements (UE Rx-Tx time difference or RSTD, respectively), measurement periods between CPP and other measurements can be aligned and are based on measurement requirements for reduced number of measurement samples as specified for UE Rx-Tx time difference or RSTD, respectively in Rel-17. 
· Else, if not configured, then the measurement periods cannot be aligned as RSCP/RSCPD are based on single sample, whilst UE Rx-Tx time difference/RSTD are based on 4 samples as defined for Rel-16. As an alternative, the UE may report 4 measurements for RCSPD/DL RSCP together with the paired single ToA measurement (RSTD/UE Rx-Tx time difference), as agreed by RAN1.
Recommended WF: 
· Discuss the following proposals in the meeting: 
· Proposal 1: (CATT, OPPO, Huawei, Qualcomm, Ericsson)
· 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, 
· For periodic time window, 
· Option 1A: adopt the following updates to the existing measurement period requirements for the PFL: (Huawei, Qualcomm)
· 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. 
· Option 1B: reuse the existing requirement under the condition that the configuration of MGRP and Twindow is aligned. (OPPO)
· Option 1C: reuse the existing requirement. (CATT, Ericsson)
· When calculating Lavailable_PRS 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, (Qualcomm)
·  only counts PRS resource instances within the indicated time window(s).
· the start of the measurement period is delayed until the start of the time window.
· Otherwise, the legacy measurement period requirements apply.
· Proposal 2: (Nokia)
· If reduced number of samples is configured for other ToA measurements (UE Rx-Tx time difference or RSTD, respectively), legacy measurement period requirements with reduced number of samples apply for RSCP/RSCPD. 
· Else, if not configured, the measurement period requirements of RSCP/RSCPD are based on single sample, whilst UE Rx-Tx time difference/RSTD measurement period requirements are based on 4 samples. 
· The UE may report 4 measurements for RCSPD/DL RSCP together with the paired single ToA measurement (RSTD/UE Rx-Tx time difference), as agreed by RAN1. 
Discussion:
CATT/HW: Time window may not be configured
E///: Time window is mandatory for CPP
Nokia: Time window is optional.
Agreements:
· 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. 
FFS: if RAN4 requirements need to be defined when the time window (Twindow) is not configured.

· 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.

Issue 2-1-2: CPP measurement in RRC_IDLE state: 
	RAN1#113 Agreement
From RAN1’s perspective, carrier phase positioning for UE in RRC_IDLE state is supported for UE-based and UE-assisted positioning in Rel-18.
· Note: No additional specification work is expected specifically related to carrier phase positioning for UE in RRC_IDLE state in RAN1.


Proposals
· Option 1: (Huawei)
· RAN4 to define the CPP measurements requirements in RRC_IDLE state if time allows.
· Option 1a: (Nokia)
· If time allows, RAN4 can specify support for NR CPP DL measurements in RRC_IDLE state in Rel-18, based on the NR CPP DL measurement behaviour in RRC_INACTIVE state and the signalling framework for NR positioning in RRC_IDLE state for LPHAP currently designed by RAN2. 
· Option 2: (OPPO, Ericsson)
· Deprioritize CPP measurement in RRC_IDLE state.
Recommended WF: 
· Discuss in the meeting. 
Discussion:

Agreements:
RAN4 to define the CPP measurements requirements in RRC_IDLE state.
HW will provide the draft CR:
· Draft CR 3A # Measurement requirements for DL RSCPD reported with RSTD
Issue 2-1-4: Requirements applicability regarding MG reconfiguration
Proposals
· Option 1: (Ericsson)
· If during the measurement period, the MG pattern is reconfigured or time window for carrier phase measurement is reconfigured, the measurement period for RSCPD with RSTD and RSCP with UE Rx-Tx can be longer. 
Recommended WF: 
· It seems straightforward which is same as the legacy measurements. 
· Please companies check if option 1 can be agreeable. 
Discussion:

Agreements:
· If during the measurement period, the MG pattern is reconfigured or time window for carrier phase measurement is reconfigured, the measurement period for RSCPD with RSTD and RSCP with UE Rx-Tx can be longer. 
Issue 2-1-5: Impact of UE mobility
Proposals
· Option 1: (Nokia)
· RAN4 to use the Rel-16 measurement behaviour for RSTD in case of handover as baseline for measurement behaviour for RSCPD.
· RAN4 to modify the RRM requirement for serving cell change for DL CPP with configured DL RSCP and UE Rx-Tx time difference such, that both measurements need to be restarted upon serving cell change.
Recommended WF: 
· Already agreed in RAN4#108 meeting, suggest not to further discuss and can directly work on the CR. 
	Issue 2-1-2: Impact of UE mobility in RRC_CONNECTED: 
Agreements
Reuse Rel. 17 requirements for mobility impact on RSTD/UE Rx-Tx measurement in RRC_CONNECTED / RRC_INACTIVE state for RSCPD/RSCP measurements



Discussion:

Agreements:
Uphold the previous agreement at RAN4#108

Sub-topic 2-2 CPP measurement reporting requirements 
Issue 2-2-1: Reporting requirements for DL CPP measurement 
Proposals: 
· Option 1: (Nokia)
· If reduced number of measurement samples is configured for ToA measurements (UE Rx-Tx time difference or RSRD, respectively), measurement reporting of CPP and other measurements can be done together after each measurement sample. Reporting delay requirements for reduced number of samples in Rel-17 apply. 
· Else, if not configured, then the measurement reporting is based on normal measurement samples for ToA measurements (UE Rx-Tx time difference or RSTD, respectively) and UE can report measurement results from multiple time windows covered by the normal measurement period. Reporting delay requirements for normal number of samples in Rel-16 apply.
Recommended WF
· Already agreed in RAN4#108 meeting, suggest to stick to the agreements. 
	Agreements: 
· RSCP/RSCPD is reported together with other positioning measurement(s) and the same measurement reporting delay requirement (i.e., Rx-Tx time difference/RSTD measurements) should apply. 



Discussion:

Agreements:
Upload the previous Reporting requirements for DL CPP measurement at RAN4#108

Sub-topic 2-3 Accuracy requirements for DL RSCPD
Issue 2-3-1: Channel model
Proposals
· Option 1: (CATT)
· Define accuracy requirements for DL RSCPD measurement at least for AWGN channel. 
· Define accuracy requirements for DL RSCPD measurement for Two-Tap channel based on the simulation results. For RSTD measurement which is reported together, the existing accuracy requirements for fading channel are reused. 
Recommended WF: 
· Discuss in the meeting. 
Discussion:

Agreements:


Issue 2-3-2: Side condition
Proposals
· Option 1: (CATT)
· Define DL RSCPD measurement accuracy requirements for side condition [-6, -13]dB and [-3, -6]dB respectively, i.e., the side condition of RSTD measurement for 4 samples and 1 samples respectively. 
Recommended WF: 
· Discuss in the meeting. 
Discussion:
CATT: legacy measurement has -6 and -13 dB. But if measured together then side condition should be legacy.
Agreements:
· Define DL RSCPD measurement accuracy requirements for side condition [-3, -6] dB if RSTD measurement is done with reduced number of samples. 
· FFS: Define DL RSCPD measurement accuracy requirements for side condition [-6, -13] dB if RSTD measurement is done over 4 samples. 
Issue 2-3-3: Number of Samples
Proposals
· Option 1: (OPPO, Nokia, Qualcomm)
· Define the DL RSCPD accuracy measurement requirements with single sample. 
Recommended WF: 
· Discuss in the meeting. 
· Please companies check if option 1 can be agreeable. 
Discussion:

Agreements:
· Define the DL RSCPD accuracy measurement requirements with single sample. 

Issue 2-3-4: PRS configuration
Proposals
· Option 1: (Nokia)
· RAN4 to align the targeted PRS BW range for NR DL CPP in RRC_CONNECTED to that for positioning techniques specified in Rel-16 and in RRC_INACTIVE to that for positioning techniques specified in Rel-17 in regard to BW related RRM performance requirements. 
Recommended WF: 
· Discuss in the meeting. 
Discussion:

Agreements:


Sub-topic 2-4 Accuracy requirements for DL RSCP
Issue 2-4-1: whether to define accuracy requirements for DL RSCP
Proposals
· Option 1: (CATT, Qualcomm)
· Do not define absolute accuracy requirements for DL RSCP measurement. 
· Option 2: (CATT, Nokia)
· Define relative accuracy requirements for DL RSCP measurement. 
· Option 2a: (CATT)
· Define relative accuracy requirements for DL RSCP measurement by reusing the simulation results of DL RSCPD measurement.
Recommended WF: 
· Discuss in the meeting. 
Discussion:

Agreements:
· Define relative accuracy requirements for DL RSCP measurement. 
Issue 2-4-2: Side condition
Proposals
· Option 1: (CATT)
· Define relative DL RSCP measurement accuracy requirements for side condition [-3, -13]dB and [0, -6]dB respectively, i.e., the side condition of UE Rx-Tx time difference measurement for 4 samples and 1 samples respectively. 
· Update the simulation assumption of DL RSCPD measurement to accommodate the simulation for relative accuracy of DL RSCP measurement. 
· In R4-2319262, to add SINR side condition (-3, -13, -13)dB for NSample = 4 and (0, -6, -6)dB  for NSample = 1.
Recommended WF: 
· Discuss in the meeting. 
Discussion:
CATT: reuse accuracy from UE Rx-Tx accuracy?
Nokia: Leave it open. Make sense to align the side conditions.
Agreements:
· Update the simulation assumption of DL RSCPD measurement to accommodate the simulation for relative accuracy of DL RSCP measurement. 
· In R4-2319262, to add SINR side condition (-3, -13, -13)dB for NSample = 4 and (0, -6, -6)dB  for NSample = 1.
· CATT volunteer to provide the simulation assumptions,
Sub-topic 2-5 Accuracy requirements for UL RSCP
Issue 2-5-1: Accuracy requirements for UL carrier phase measurement: 
· Proposals
· Option 1: (OPPO)
· Define the gNB accuracy measurement requirements of UL RSCP NG-RAN node assisted positioning. 
· Option 2: (Nokia)
· RAN4 to postpone the decision on whether to define UL RSCP measurement accuracy requirements to performance part.
· RAN4 to consider whether the Rel-16 approach for gNB Rx-Tx time difference accuracy performance with specified BB performance and manufacturer declared impairments margin can be reused for defining UL RSCP accuracy performance in Rel-18. 
· Option 3: (Nokia)
· RAN4 to investigate RRM impacts due to SRS configuration change and UL transmission timing change due to TA adjustment or UE autonomous timing adjustment. 
· RAN4 to investigate whether UE can keep using fixed Tx timing although the DL reception reference timing is changed in order to guarantee the measurement accuracy for UL RSCP. 
Recommended WF: 
· Discuss in the meeting.
Discussion:

Agreements:


Topic #3: [109][221] NR_pos_enh2_part3
LPHAP use case (Agenda 8.22.2.3)
Issues prioritized during AH: 1-2-1, 1-3-1, 1-2-3, 1-1-2, 1-1-1, 1-2-2
Sub-topic 1-1: eDRX in INACTIVE 
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.
· Question 1: definition of “PRS measurement reporting periodicity” for differentiating Case 1 and 2
· Option 1 (HW): 
· the PRS measurement reporting periodicity is the configured reportingInterval in RequestLocationInformation.
· Recommended WF
· Discuss the option
Discussion:

Agreements:
· the PRS measurement reporting periodicity is the configured reportingInterval in RequestLocationInformation.

· Question 2: whether positioning measurement start is limited to PTW when PRS measurement reporting periodicity (periodic reporting) is not configured
· Option 1 (CATT, HW): 
· PRS measurement start is not limited to the PTW
· Option 2 (QC): 
· The assumption on the PRS measurement start applies only when periodic reporting is requested by the LMF
· Recommended WF
· Discuss the options
Discussion:
QC: Agreement was that it is valid when periodic reporting is configured.
Nokia: Q2 is about case 1 not clear.
HW: If the report interval is not configured then when the UE starts. 
Agreements:
· When periodic PRS measurement reporting is not configured then the start of the PRS measurement is not limited to the PTW

· Question 3: for Case 1, whether positioning measurement start is limited to PTW when PRS resource are not within PTW
· Option 1 (CATT, HW, E///): 
· PRS measurement start is not limited to the PTW
· Option 2 (QC): 
· measurement period does not apply if there are no PRS resource instances within PTWs
· Recommended WF
· Discuss the options.
Discussion:
QC: It is not good configuration. Do not define requirements for this case.
HW: PTW can be very small. Not defining requirements is very restricted.
QC: Unlikely that PRS will not overlap with PTW. 
HW: PRS can have large periodicity.
CATT: Even RAN2 did not define the specification and will define it since it is RAN1 agreement. PRS config and PTW config are separate. 
Nokia: Let’s wait for RAN1 and RAN2 agreements. Not prefer to increase UE power since it is LPHAP. 
Agreements:
No consensus. It can be considered during maintenance phase.

Issue 1-1-2: RRM measurement requirements for Case 2
· Background
· Based on agreement RAN4#108 (R4-2314462), there are two cases for RRM measurement
· Case 1: eDRX cycle is smaller or equal to configured PRS measurement reporting periodicity (if PRS measurement is configured) and configured SRS transmission periodicity (if SRS transmission for positioning is configured). In this case, RRM measurements for positioning needs are performed within PTW
· Case 2: eDRX cycle is larger than configured PRS measurement reporting periodicity (if PRS measurement is configured) or configured SRS transmission periodicity (if SRS transmission for positioning is configured). In this case, RRM measurements for positioning needs are not limited to PTW
· Based on agreement RAN4#108-bis (R4-2317378), measurement cycle for defining additional RRM requirements for Case 2 is open
· Question 1: measurement cycle for defining additional RRM requirements for Case 2 with periodic PRS measurement reporting 
· Option 1 (Nokia): 
· TPOS
· Option 2 (OPPO): 
· TDRX
· Option 3 (OPPO): 
· Tpos & TDRX 
· Option 3a (HW): 
· Max(Tpos, TDRX)
· Option 3b (QC): 
· LCM(Tpos, TDRX)
· Option 4 (CATT): 
· For DL-only and DL&UL measurement: TDRX
· For UL-only measurement: Tpos
· Recommended WF
· Discuss the options.
Discussion:
QC: regarding max vs LCM we have no strong view. 
Nokia: for UL case should it not be when the UE has to transmit?
QC: clarify that this is for cell reselection requirements. 
Agreements:
· The measurement cycle for defining additional RRM requirements (i.e. cell reselection) for Case 2 with periodic PRS measurement reporting is defined as: Max(Tpos, TDRX)

· Question 2: measurement cycle for defining additional RRM requirements for Case 2 when PRS measurement reporting periodicity (periodic reporting) is not configured 
· Option 1 (CATT): 
· the RRM measurement start is not limited to the PTW and the RRM measurement requirements are introduced based on TDRX
· Recommended WF
· Discuss the option.

· Question 3: applicability of additional RRM requirements for Case 2 
· Option 1 (QC): 
· RRM measurement requirements to support positioning needs do not apply for DL only measurements in RRC_INACTIVE.
· Recommended WF
· Discuss the option. 
Discussion:
QC: The cell reselection requirements apply when there is at least SRS transmission
HW: No strong view to have requirements for DL only case.
CATT: even in DL only case we need RRM requirements for DL timing etc. 
QC: We have already positioning requirements.
Agreements:
· RRM measurement requirements (i.e. cell reselection requirements) apply when the UE is configured with the SRS transmission for positioning in RRC_INACTIVE.
Issue 1-1-3: Impact of eDRX and PRS alignment
· Proposals
· Option 1 (CATT, HW, E///): 
· RAN4 not to define applicability condition for PRS measurement requirements related to alignment between (e)DRX and PRS configuration.
· Option 2 (Nokia): 
· Wait for RAN2 progress before studying RRM impact of alignment between eDRX and PRS configuration.
· Recommended WF
· Agree on option 1 as baseline. 
· Since this issue has been discussed for many meetings in RAN4 (this is the last meeting for RAN4 core part) and RAN2 already made their progress, moderator suggests to agree on option 1 based on majority view. 
Discussion:

Agreements:


Issue 1-1-4: Relation between measurement window and PTW
· Proposals
· Option 1 (OPPO, HW): 
· RAN4 not to define additional requirements on the PRS measurement window selection in relation to PTW.
· Option 2 (E///): 
· Measurement 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.
· 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.
· Option 3 (Nokia):
· RAN4 to first discuss whether PRS processing window can be configured in RRC Inactive state in before the relationship between the processing window and PTW is discussed.
· Recommended WF
· For relation between measurement window and PTW, moderator suggests to agree on option 1. 
· For relation between measurement window and PPW, moderator suggests to agree on 1st bullet of option 2. 
Discussion:

Agreements:

· RAN4 not to define additional requirements on the PRS measurement window selection in relation to PTW.
· Measurement 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.

Sub-topic 1-2: SRS positioning validity area
Issue 1-2-1: One-shot autonomous TA adjustment
· Question 1: what is the UL timing requirements for the subsequent SRS transmission after one-shot autonomous TA adjustment
· Option 1 (CATT, CMCC, OPPO, HW, E///, Nokia): 
· ±Te
· Recommended WF
· Agree on option 1
Discussion:

Agreements:
· UL timing requirements for the subsequent SRS transmission after one-shot autonomous TA adjustment is ±Te


· Question 2: what is the UE behaviour for multiple one-shot autonomous TA adjustment
· Option 1 (CMCC): 
· UL transmit timing after UE autonomous TA adjustment = TDL_new - NTA + 2*(TDL_old - TDL_new), TDL_new is the DL timing from current camping cell. 
· For the subsequent UE autonomous TA adjustment (except 1st UE autonomous TA adjustment), further discuss how to decide NTA and TDL_old.
· Option 1: NTA is the signalled TA from last serving cell (i.e. cell A as shown in Figure 1), TDL_old is the DL timing from lasting serving cell (i.e. T5 from cell A as shown in Figure 1) 
· Option 2: NTA is the new TA after UE autonomous TA adjustment from last  camping cell (i.e. cell B as shown in Figure 1), TDL_old is the DL timing from lasting camping cell (i.e. T3 from cell B as shown in Figure 1)
· RAN4 to discuss how to solve the issue: With the number of UE performing autonomous TA adjustment increase, the accumulated TA value decrease. As a result, the accumulated TA used for determining UE UL transmit timing could be zero. 
· UE only perform up to 1 time autonomous TA adjustment after receiving the signalled TA from last serving cell in Rel-18.
· Recommended WF
· Moderator understands the proposals in option 1 are being discussed in RAN1, and suggests to check RAN1 progress during the meeting 
Discussion:

Agreements:


Issue 1-2-2: Impact of SRS positioning validity area
· Question 1: what are the required updates to the requirements applicability
· Option 1 (OPPO, HW, E///): 
· 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
· Recommended WF
· Agree on option 1

· Question 2: what are the required updates to the UE behaviour 
· Option 1 (OPPO, HW, E///, Nokia): 
· RAN4 to update the UE behaviour for UE Rx-Tx requirements considering SRS transmission in SRS positioning validity area.
· 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
· Recommended WF
· Agree on option 1 
Discussion:

Agreements:
· 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
· RAN4 to update the UE behaviour for UE Rx-Tx requirements considering SRS transmission in SRS positioning validity area.
· 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


Issue 1-2-3: Current RSRP for TA validation (related to RAN2 LS R2-2311568)
· Background: 
	RAN2 would like to thank RAN1 for informing the agreements related to TA validation for LPHAP. RAN2 has discussed the reference signal for the current RSRP for TA validation and agreed that the reference signal can be down-selected from the following two options:
· Option 1: Reference signal for the current RSRP is the SSB for the currently camped cell
· Option 2: Reference signal for the current RSRP is the same as the RS for stored RSRP
ACTION: 	RAN2 respectfully asks RAN4 for a down-selection between the two options above and timely response would be much appreciated. 



· Proposals 
· Option 1 (OPPO, HW, E///, Nokia, QC): 
· Reference signal for the current RSRP is the SSB for the currently camped cell
· Option 2 (Xiaomi, vivo): 
· Reference signal for the current RSRP is the same as the RS for stored RSRP
· Recommended WF
· Discuss the options.
Discussion:
Vivo: Option 1, IIOT.  For hetnet option 2 is better
HW: there is also solution for hetnet scenario.
Agreements:
· Reference signal for the current RSRP is the SSB for the currently camped cell
· HW will provide the draft of the LS reply to RAN2

Issue 1-2-4: Requirements for TA validation 
· Proposals
· Option 1 (E///): 
· 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.
· 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.
· 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.
· Recommended WF
· Moderator understands the key issue is whether to define requirements for TA validation for SRS transmission in INACTIVE, and it should be consistent between Rel-17 and Rel-18. Since the proponent also submitted CRs to the maintenance part, it is suggested to wait for the conclusion from Rel-17 maintenance discussion to avoid parallel discussion in Rel-17 and Rel-18.
Discussion:
QC: Agree but is there is a difference with redcap UE
Agreements:
· 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.
· 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.
· 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.
· But avoid redundancy of requirements for LPHAP and RedCap since they are the same and instead use reference.

Sub-topic 1-3: PRS measurement in IDLE
Issue 1-3-1: PRS measurement requirements 
· Proposals
· Option 1 (CATT, OPPO, HW, Nokia, QC): 
· [bookmark: _Hlk143075602]Tavailable = LCM (TPRS,i, TDRX)
· TDRX is defined as T in Rel-17 TS 38.304 
· Option 1a (E///): 
· Tavailable = LCM (TPRS,i, TDRX), 
· TDRX is defined as T in Rel-17 TS 38.304 for CN eDRX <= 10.24s
· TDRX is defined as maximum of the T inside and outside of the CN PTW, with T defined in Rel-17 TS 38.304 for CN eDRX > 10.24s
· Recommended WF
· Agree on option 1.
· Moderator understands that for CN eDRX > 10.24s, there is no T defined outside of the CN PTW, so option 1a is same as option 1.
Discussion:

Agreements:

· Tavailable = LCM (TPRS,i, TDRX)
· TDRX is defined as T in Rel-17 TS 38.304 

Issue 1-3-2: RRM measurement requirements 
· Proposals
· Option 1 (E///): 
· Define cell reselection requirement for RRC_IDLE mode when UE has to start positioning measurement outside of the PTW. 
· Cell reselection requirement agreed for RRC_INACTIVE mode can be reused to define cell reselection requirement for RRC_IDLE mode.
· Option 2 (QC): 
· RRM measurement requirements to support positioning needs do not apply in RRC_IDLE.
· Recommended WF
· Moderator suggests to follow same conclusion as Q2 in Issue 1-1-2.
Discussion:


Agreements:


3 Topic #4: RRM performance requirements
3.1.1 Sub-topic 4-1: RRM performance requirements for RedCap
Sub-topic description:
Open issues and candidate options before meeting:
Issue 4-1-1: PRS measurement accuracy for 2Rx RedCap UE without FH
· Proposals
· Option 1: HW
· For RedCap with 2RX without FH, existing accuracy requirements are reused except for the applicable BW.
· Recommended WF
· Discuss the options.
Discussion:

Agreements:


Issue 4-1-2: PRS measurement accuracy for 1Rx RedCap UE without FH
In RAN4#108, following was agreed for 1Rx RedCap without FH in the WF in R4-2314353:
· RSTD accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-6, [-10], [-10]) dB.
· UE Rx-Tx accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-3, [-10], [-10]) dB.
· PRS-RSRP accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-3, [-10], [-10]) dB.
· PRS-RSRPP accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-3, [-10], [-10]) dB.

· Proposals
· Option 1: HW
· For RedCap with 1RX without FH, new accuracy requirements are defined based on the agreed Es/Iot side condition and related simulation results.
· Option 2: E///, QC, CATT
· Option 2A: E///, CATT
· RSTD accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-6, -10, -10) dB.
· UE Rx-Tx accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-3, -10, -10) dB.
· PRS-RSRP accuracy requirement for 1Rx RedCap UE is defined for SINR values (-3, -10, -10) dB.
· PRS-RSRPP accuracy requirement for 1Rx RedCap UE under two path propagation condition is defined for SINR values (-3, -10, -10) dB.
· Option 2B: QC
· For RSTD accuracy requirements for 1Rx RedCap UE under fading propagation condition, the reference and target SINR side-conditions are SINRref = -6 dB, SINRtarget = -10 dB.
· For UE Rx-Tx accuracy requirements for 1Rx RedCap UE under fading propagation condition, the SINR side-conditions are (-3, -10) dB.
· RAN4 to define a single set of PRS-RSRP accuracy requirements for 1Rx RedCap UEs under both AWGN and fading conditions, at SINR side-conditions (-3, -10) dB.
· RAN4 to define PRS-RSRPP accuracy requirements for 1Rx RedCap UEs under the 2-tap channel model used in Rel-17, at SINR side-conditions (-3, -10) dB.
· Recommended WF
· Discuss the options.
Discussion:

Agreements:


Issue 4-1-3: PRS measurement accuracy for RedCap UE with FH
· Proposals
· Option 1: HW
· For RedCap with FH, new accuracy requirements are defined based same channel, Es/Iot side condition and sample number as requirements for non-FH.
· Option 2: E///
· Rel. 17 accuracy requirement for PRS-RSRP measurement is reused to define PRS-RSRP accuracy requirement for RedCap positioning with FH.
· Option 3: Nokia
· RAN4 to define performance requirements for 4 measurement samples as baseline and optionally consider the reduced number of samples Nsample = 2.
· Recommended WF
· Discuss the options.
Discussion:

Agreements:


Issue 4-1-4: Applicable BW for defining PRS measurement accuracy for RedCap UE with FH
· Proposals
· Option 1: CATT
· The effective bandwidth for PRS measurements for RedCap with FH can be derived by the equation: , where, 
·  is the configured BW for PRS.
·  is the number of RBs per hop.
·  is number of hops.
·  is the number of overlapping RBs between hops.
· Option 2: HW
· For RedCap with FH, RAN4 to discuss the per hop BW and total measurement BW across all hops for defining accuracy requirements.
· Option 3: HW, Nokia
· For Case 1, RAN4 to define the overall BW with FH 

where 
·  is the configured PRS BW and subject to UE capability 
·  is number of hops within a single MG occasion
·  is the supported BW per hop which is UE capability 
·  is the BW of the overlapping RB 
· Option 4: QC
· The minimum PRS BW expected to be measured 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
·  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
·  is the number of frequency hops per slot as a function of number of PRS symbols, PRS comb size, and retuning time between hops. FFS how to determine  from these parameters and whether to limit its maximum value.
· Recommended WF
· Discuss the options.
Discussion:

Agreements:


3.1.2 Sub-topic 4-2: RRM performance requirements for PRS/SRS BW aggregation
Issue 4-2-1: Applicable aggregated bandwidth for PRS measurement accuracy for PRS/SRS BW aggregation
· Proposals
· Option 1: LG
· RAN4 to investigate as baseline for measurement performance requirements a single carrier bandwidth including maximum bandwidth case
· Option 2: Nokia
· RAN4 to investigate as baseline for measurement performance requirements a single carrier bandwidth of 10 MHz, 20 MHz and 50 MHz for PRS/SRS BW aggregation in FR1 and 50 MHz, 100 MHz, 200 MHz for PRS/SRS BW aggregation in FR2.
· Recommended WF
· Discuss the options.
Discussion:

Agreements:


Issue 4-2-2: Applicable number of PFLs for defining PRS measurement accuracy for PRS/SRS BW aggregation.
· Proposals
· Option 1: HW
· For PRS CA, RAN4 to define RSTD and UE Rx-Tx accuracy requirements for 2-PFL and 3-PFL, based same channel, Es/Iot side condition and sample number as requirements for single PFL.
· Option 2: E///
· Prioritize accuracy requirement for 2 PFL case over 3 PFL case while defining accuracy requirement for positioning measurements based on bandwidth aggregation.
· Recommended WF
· Discuss the options.
Discussion:

Agreements:


Issue 4-2-3: Applicable conditions for defining PRS measurement accuracy for PRS/SRS BW aggregation.
· Proposals
· Option 1: HW
· For PRS CA, RAN4 to define RSTD and UE Rx-Tx accuracy requirements for 2-PFL and 3-PFL, based same channel, Es/Iot side condition and sample number as requirements for single PFL.
· Recommended WF
· Discuss the option.
Discussion:

Agreements:


Issue 4-2-4: Simulations for deriving PRS measurement accuracy for PRS/SRS BW aggregation.
· Proposals
· Option 1: QC
· Simulate performance in AWGN only.
· Simulate only RSTD and UE Rx-Tx measurements with PRS BW aggregation.
· For PRS BW aggregation across 2 PFLs simulate the following configurations
	Parameter
	Value

	SCS, RB num, Repetition
	SCS (kHz)
	RB num
per PFL
	Repetition (Note)
	Sample rate (Tc) 

	
	15
	104
	1
	32

	
	30
	48
	1
	32

	
	
	132
	1
	16

	
	60, FR1
	64
	1
	16

	
	
	132
	1
	8

	
	60, FR2
	64
	1
	16

	
	
	132
	1
	8

	
	120
	64
	1
	8

	
	
	128
	1
	4

	PRS comb size
	4

	PRS symbol size
	4

	PRS periodicity
	40ms

	Sample number
	2 for Es/Iot of (-3, -6, -6)dB
4 for Es/Iot of (-6, -13, -13)dB

	TOA estimation 
	Realistic 

	Path #
	First path



· For PRS BW aggregation across 3 PFLs simulate the following configurations
	Parameter
	Value

	SCS, RB num, Repetition
	SCS (kHz)
	RB num
per PFL
	Repetition (Note)
	Sample rate (Tc) 

	
	15
	104
	1
	16

	
	30
	48
	1
	16

	
	
	132
	1
	8

	
	60, FR1
	64
	1
	8

	
	
	132
	1
	4

	
	60, FR2
	64
	1
	8

	
	
	132
	1
	4

	
	120
	64
	1
	4

	
	
	128
	1
	2

	PRS comb size
	4

	PRS symbol size
	4

	PRS periodicity
	40ms

	Sample number
	2 for Es/Iot of (-3, -6, -6)dB
4 for Es/Iot of (-6, -13, -13)dB

	TOA estimation 
	Realistic 

	Path #
	First path



· Channel spacing between PFLs not to exceed the nominal channel spacing for CA defined in 38.101-1, clause 5.4A.1 for FR1 and in 38.101-2, clause 5.4A.1 for FR2. FFS the exact channel spacing values for each PRS configuration.
· Option 2: HW
· Approve simulation assumptions below:
[bookmark: _Ref139264887]Table 1. General parameters.
	Parameter
	Value

	
	FR1
	FR2

	Cell layout
	3 TRPs at distinct locations: <cell 1, cell 2, cell 3>, where TRP 1 is the reference TRP

	Network synchronization
	• Synchronous with time shifts <0, 0, 3 us>
• Asynchronous with time shifts: <0, 7 symbols, -7 symbols> 

	Duplex modes
	FDD and TDD

	TDD specific parameters (TDD configuration is in 38.133, section A.3.1.4)
	· TDDConf.1.1 (15 kHz)
· TDDConf.2.1 (30 kHz)
	· TDDConf.3.1 (120 kHz)

	Data and CCH load in PRS symbols
	no other cell transmissions in its positioning symbols, except PRS

	Data and CCH load in non-PRS symbols
	· 50% utilization in time
· 100% RE utilization

	Cyclic prefix
	Normal

	DRX
	OFF

	Carrier frequency / BW / SCS / duplex mode
	· 2 GHz
· 15 kHz
· FDD, TDD
· 4 GHz
· 30 kHz, 60 kHz
· FDD, TDD
	· 40 GHz
· 60 kHz, 120 kHz
· TDD

	Propagation conditions 
	AWGN
TDL-A (30 ns delay spread, 5Hz)
	AWGN
TDL-C (60 ns delay spread, 300Hz)

	Es/Iot for three TRPs (cell 1, cell 2, cell 3), [dB]
	Same as Rel-17 side conditions for Nsample = 4 and Nsample = 1.

	Number of samples ( Nsample)
	4 and 1

	Number of UE receive antennas
	2

	Number of transmit PRS antennas
	1

	Cell ID, TRP ID, PRS Resource Set ID
	Selected to ensure non-overlapping PRS REs in frequency

	Number of DL PRS Resource sets for a positioning fix
	1 (including all PRS resource repetitions)

	PRS muting
	No muting, muting (comb 2) 

	Power boosting
	No power boosting

	ExpectedRSTD-UncertaintyNOTE 1
	5 us (15 kHz), 2.5 us (30 kHz), 0.625 us (120 kHz)

	Number of PFLs NOTE 2
	2 and 3

	Carrier BW
	Smallest channel BW as defined in 38.101 that is larger than the PFL BW

	Carrier spacing
	Nominal carrier spacing for intra-band contiguous CA as defined in 38.101

	NOTE 1: nr-DL-PRS-expectedRSTD-uncerainty is a member of NR-DL-PRS-AssistanceData which is a common NR positioning IE applicable to all positioning methods (see clause 6.4.3 of TS 37.355).
NOTE 2: Each PFL belongs to a carrier, and the 2 or 3 carriers to which the PFLs belong to are intra-band contiguous. 


Table 2: PRS transmission configuration parameters for each PFL
	Parameter
	Value

	SCS, RB num, Repetition
	SCS (kHz)
	RB num
	Repetition (Note)
	Sample rate (Tc) 

	
	15
	104
	1
	64

	
	30
	132
	1
	32

	
	
	272
	1
	16

	
	60, FR1
	64
	1
	32

	
	
	132
	1
	16

	
	60, FR2
	64
	1
	32

	
	
	132
	1
	16

	
	120
	64
	1
	16

	
	
	128
	1
	8

	PRS comb size
	4

	PRS symbol size
	4

	Number of samples
	1, 4

	PRS periodicity
	40ms, 200ms

	TOA estimation 
	Realistic

	Path #
	First path


Performance metric
At least the following performance characteristics are to be provided for PRS RSTD:
· RSTD error CDFs for the 2 neighbour cells 
· 5%-ile and 95%-ile of the RSTD errors 
At least the following performance characteristics are to be provided for UE Rx-Tx:
· TUE-RX error CDFs for the 3 cells 
· 90%-ile of the TUE-RX errors for each cell
In the above, 
· RSTD error = estimated RSTD – ideal RSTD (based on perfect channel knowledge).
· UE Rx-Tx error = abs (estimated TUE-RX – ideal TUE-RX) (based on perfect channel and UE location knowledge)
· Option 3: LG
· RAN4 to investigate as baseline for measurement performance requirements a single carrier bandwidth including maximum bandwidth case. (Support - Option 1)
· Recommended WF
· Discuss the options.
Discussion:

Agreements:
· HW is to provide updated simulation assumptions.

3.1.3 Sub-topic 4-3: RRM performance requirements for CPP measurement
Issue 4-3-1: Type of measurement accuracy for DL CPP measurement 
· Proposals
· Option 1: HW
· RAN4 to define accuracy requirements for DL RSCPD and relative accuracy for DL RSCP. RAN4 not to define absolute accuracy requirements for DL RSCP.
· Recommended WF
· Discuss the option.
Discussion:

Agreements:


Issue 4-3-2: Applicable number of RBs for defining DL CPP measurement accuracy requirement.
· Proposals
· Option 1: HW, E///
· Accuracy requirements for CPP measurements are defined using same RB numbers as used in existing RSTD and UE Rx-Tx accuracy requirements.
· Recommended WF
· Discuss the option.
Discussion:

Agreements:


Issue 4-3-3: Nsample for defining DL CPP measurement accuracy requirement.
· Proposals
· Option 1: E///
· RSCPD and RSCP accuracy requirements are only defined for Nsample = 1 under AWGN and Two-tap propagation conditions.
· Recommended WF
· Discuss the option.
Discussion:

Agreements:


Issue 4-3-4: UL CPP measurement accuracy requirement.
· Proposals
· Option 1: HW
· RAN4 not to define accuracy requirements for UL RSCP.
· Recommended WF
· Discuss the option.
Discussion:

Agreements:


3.1.4 Sub-topic 4-4: RRM performance for SL positioning measurements
Issue 4-4-1: SL PRS measurements for defining accuracy requirement.
· Proposals
· Option 1: HW
· RAN4 to define accuracy requirements for the following SL PRS measurements: SL RSTD, SL Rx-Tx, SL PRS-RSRP, SL PRS-RSRPP, SL AoA/ZoA. RAN4 not to define accuracy requirements for SL RTOA.
· Recommended WF
· Discuss the option.
Discussion:

Agreements:


Issue 4-4-2: Applicable number of RBs for defining SL PRS measurement accuracy requirement. 
· Proposals
· Option 1: HW
· Accuracy requirements for SL PRS measurements are defined for following RB numbers
· 15kHz SCS: 48, 96
· 30kHz SCS: 24, 48, 96
· 60kHz SCS: 24, 48
· Recommended WF
· Discuss the option.
Discussion:

Agreements:


Issue 4-4-3: Applicable parameters for defining SL PRS measurement accuracy requirement.
· Proposals
· Option 1: HW
· Accuracy requirements for SL PRS measurements are defined based on 
· Es/Iot side condition of (0, -3, -3)dB or (0, 0, 0)dB
· Same channel as their Uu counterparts, FFS for SL AoA/ZoA
· Nsample = 1
· Recommended WF
· Discuss the option.
Discussion:

Agreements:


Issue 4-4-4: SL PRS measurement test cases
· Proposals
· Option 1: CMCC
· For SL-PRS, it is proposed to define test cases for
· SL-PRS based AoA/ZOA 
· SL-PRS based RTOA
· SL-PRS based RSTD
· SL-PRS based UE Rx-Tx time difference
· SL-PRS based RSRP
· SL-PRS based RSRPP
· Recommended WF
· Discuss the option.
Discussion:

Agreements:


3.1.5 Sub-topic 4-5: RRM performance for LPHAP
Issue 4-5-1: Applicable PRS measurement accuracy
· Proposals
· Option 1: HW, E///
· Existing accuracy requirements are applicable for PRS measurement in INACTIVE with eDRX, and PRS measurement in IDLE.
· Recommended WF
· Discuss the option.
Discussion:

Agreements:


Issue 4-5-2: Test cases for non-RedCap and RedCap UEs
· Proposals
· Option 1: CMCC
· for LPHAP, it is proposed to define test cases for both normal (non-RedCap) and RedCap type of devices.
· Recommended WF
· Discuss the option.
Discussion:

Agreements:


Issue 4-5-3: eDRX cycle configurations in test cases 
· Proposals
· Option 1: CMCC
· For LPHAP, it is proposed to define test cases fo following cases:
· When RAN eDRX <= 10.24s
· CN eDRX <= 10.24 s
· CN eDRX >10.24 s
· When RAN eDRX > 10.24s
· Recommended WF
· Discuss the option.
Discussion:

Agreements:


Issue 4-5-4: Enhancements/aspects to verify in test cases 
· Proposals
· Option 1: CMCC
· for LPHAP, it is proposed to define test cases for eDRX with following enhancements:
· Reduced number of PRS samples
· parallelPRS-MeasRRC-Inactive-r17 capability
· Lower Rx beam sweeping in FR2
· Recommended WF
· Discuss the option.
Discussion:

Agreements:



4 Topic #5: Draft CRs
SL positioning (AI 8.22.2.2)
	TDoc
	Title
	Source
	Comments
	Decision

	R4-2318337
	Draft CR #27: on SL Rx-Tx time difference and SL RSRPP measurement requirements
	CATT
	
	Revised

	R4-2319073
	Draft CR #28 TS 38.133 SL-AoA and SL-RTOA measurement requirements
	vivo
	
	Revised

	R4-2320459
	Draft CR #25 38133 Introduction to SL positioning measurement requirements
	Ericsson
	
	Revised

	R4-2320460
	Draft CR #26 38133 SL RSTD and SL PRS-RSRP measurement requirements
	Ericsson
	
	Revised



LPHAP(AI 8.22.2.3)
	TDoc
	Title
	Source
	Comments
	Decision

	R4-2320916
	DraftCR #2 General aspects and PRS-RTSD measurement requirements in RRC_IDLE
	Qualcomm
	
	Revised

	R4-2320358
	Draft CR # 6: General aspects - introduction (inclulding general aspects of PRS measurement with bandwidth aggregation and CPP)
	Ericsson
	
	Revised

	R4-2318276
	Draft CR #9 on PRS based UE Rx-Tx and RSRPP measurement requirements for LPHAP in RRC_INACTIVE state
	CATT
	
	Revised

	R4-2319306
	Draft CR # 17 UE transmit timing for positioning measurements
	LG
	
	Revised

	R4-2319482
	Draft CR #3 PRS-RSRP and PRS-RSRPP measurement requirement in RRC IDLE state
	OPPO
	
	Revised

	R4-2319499
	Draft CR #8 on RSTD and PRS-RSRP measurement requirements for LPHAP in RRC inactive state
	CMCC
	
	Revised

	R4-2319994
	DraftCR #7: Cell reselection measurement for positioning
	Huawei, HiSilicon
	
	Revised

	R4-2319995
	DraftCR #14: Cell reselection measurement for positioning for RedCap UE
	Huawei, HiSilicon
	
	Revised

	R4-2320698
	Draft CR # 7A: TA validation requirements for positioning for LPHAP in RRC inactive state
	Ericsson
	
	Revised



RedCap(AI 8.22.2.4)
	TDoc
	Title
	Source
	Comments
	Decision

	R4-2320573
	Draft CR # 20 General aspects: Introduction (PRS measurement requirements for RedCap in RRC_CONNECTED state)
	ZTE 
	
	Revised

	R4-2318277
	Draft CR #5 on PRS-RSRP(P) measurement requirements for RedCap positioning in RRC_IDLE state
	CATT
	
	Revised

	R4-2318860
	Draft CR # 4: PRS measurement requirements for RedCap in RRC idle state (Introduction and RSTD measurement requirements)
	Xiaomi
	
	Revised

	R4-2318861
	Draft CR # 13:PRS measurement requirements for RedCap positioning in RRC INACTIVE state (Introduction)
	Xiaomi
	
	Revised

	R4-2318862
	Draft CR # 16:PRS measurement requirements for RedCap positioning in RRC INACTIVE state (UE Rx-Tx time difference measurement requirements)
	Xiaomi
	
	Revised

	R4-2319998
	DraftCR #22: Requirements for RedCap Rx-Tx and PRS-RSRPP measurement in CONNECTED
	Huawei, HiSilicon
	
	Revised

	R4-2320359
	Draft CR # 15 PRS measurement requirements for RedCap positioning in RRC INACTIVE state (RSTD and PRS-RSRP measurement requirements)
	Ericsson
	
	Revised

	R4-2320362
	Draft CR to 38.133 to implement measurement gap patterns for RedCap positioning
	Ericsson
	
	Revised

	R4-2320699
	Draft CR # 14A: TA validation requirements for RedCap positioning in RRC inactive state
	Ericsson
	
	Revised

	R4-2321011
	Draft CR #21 on Rel-18 RSTD and PRS-RSRP Measurement Requirements for RedCap in RRC Connected State
	MediaTek 
	
	Revised



PRS/SRS bandwidth aggregation (AI 8.22.2.5)
	TDoc
	Title
	Source
	Comments
	Decision

	R4-2320000
	DraftCR #10: Requirements for PRS BW aggregation in INACTIVE
	Huawei, HiSilicon
	
	Revised

	R4-2320360
	Draft CR # 19 PRS measurement requirements with bandwidth aggregation in RRC CONNECTED state (RSTD and UE Rx-Tx measurement requirements)
	Ericsson
	
	Revised

	R4-2320811
	Draft CR 38.133 Transmission and reception configurations for PRS/SRS BW aggregation
	Nokia, Nokia Shanghai Bell
	
	Revised



CPP (AI 8.22.2.6)
	TDoc
	Title
	Source
	Comments
	Decision

	R4-2320572
	Draft CR # 18 General aspects: Introduction (include aslo general aspects of CPP)
	ZTE 
	
	Revised

	R4-2320361
	Draft CR # 23 Requirements for DL RSCPD reported with RSTD in RRC CONNECTED state
	Ericsson
	
	Revised

	R4-2320814
	Draft CR 38.133 #11: Measurement requirements for RSCPD reported with RSTD in RRC_INACTIVE
	Nokia, Nokia Shanghai Bell
	
	Revised

	R4-2320815
	Draft CR 38.133 #12: Measurement requirements for DL RSCP reported with UE Rx-Tx time difference in RRC_INACTIVE
	Nokia, Nokia Shanghai Bell
	
	Revised

	R4-2320816
	Draft CR 38.133 #24: Measurement requirements for DL RSCP reported with UE Rx-Tx time difference in RRC_CONNECTED
	Nokia, Nokia Shanghai Bell
	
	Revised



RRM performance for positioning (AI 8.22.3)
	TDoc
	Title
	Source
	Comments
	Decision

	R4-2320363
	Draft CR to 38.133 to implement report mapping for positioning measurements with PRS/SRS bandwidth aggregation
	Ericsson
	
	s
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