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R1-2311141
Higher layer parameters for Rel-18 Expanded and Improved NR Positioning
Rapporteur (Intel Corporation)
R1-2310787
LS on request for clarifications on RedCap positioning, carrier phase positioning, and bandwidth aggregation for positioning
RAN2, Nokia

RAN2 is requesting RAN1 input on RedCap positioning, carrier phase positioning, and bandwidth aggregation for positioning. RAN1 response needed. To be handled in agenda item 8.3. To be moderated by Hyunsu (Nokia).
R1-2312380
Moderator Summary #1 on Reply LS on request for clarifications on RedCap positioning, carrier phase positioning, and bandwidth aggregation for positioning
Moderator (Nokia)
Answer for Q2 and Q3
	Q2) For RedCap UEs to support SRS for positioning frequency hopping by using a BWP configuration separate from the existing BWP configuration, is the separate BWP configuration inside each existing data BWP or outside any data BWP?

Q3) Please confirm if UE/gNB measurement reported with frequency hopping applies to RSTD, RSRP, RTOA, UE Rx-Tx time difference and gNB Rx-Tx time difference measurements for DL-TDOA, UL-TDOA and Multi-RTT positioning methods.


· From RAN1 perspective, the separate BWP configuration is outside any data BWP configuration.

· Yes, RAN1 confirms RAN2 understanding. Also, the UE/gNB measurement reported with frequency hopping applies to RSRPP measurement.

Answer for Q1)
	Q1) For DL PRS Rx frequency hopping, does LMF have to signal the hopping pattern configuration to the UE or not? What about the same for UL SRS Tx frequency hopping?


LMF does not need to provide the UE with the hopping pattern configuration for DL PRS Rx frequency hopping or UL SRS Tx hopping.

· For DL PRS Rx frequency hopping, LMF sends an explicit request for DL PRS Rx hopping measurement and reporting, and optionally include the total bandwidth of all hops in the location request signaling based on the following agreement.

	Agreement
For DL PRS Rx hopping, support the LMF to include an explicit request for DL PRS Rx hopping measurements and reporting in the location request signaling. 

The location information request can also optionally include the total bandwidth of all hops.


· For UL SRS frequency hopping, a serving gNB provides the UE with a SRS Tx frequency hopping pattern.

Answer for Q4 and Q5

	Q4) Has RAN1 discussed the interaction between carrier phase positioning and bandwidth aggregation for positioning? When bandwidth aggregation is used involving 2 or 3 positioning frequency layers (PFL), does the UE report the carrier phase measurement for each PFL or only one PFL?

Q5) Is the simultaneous measurement on same DL PRS by a target UE and a PRU applies only for carrier phase measurements (RSCP/RSCPD) or applies also to the legacy measurement along which the carrier phase measurements are reported? Please clarify if simultaneous measurement applies to all legacy measurements (e.g., timing, power measurements) or not.


· No, the interaction of carrier phase positioning and bandwidth aggregation for positioning has not been discussed. The UE reports the carrier phase measurement for only one PFL.
· The simultaneous measurement on same DL PRS by a target UE and a PRU also applies to all legacy measurements.

Answer for Q6 and Q7

	Q6) For simultaneous measurement on same DL PRS by a target UE and a PRU, is multiple instances of time window configurations need to be signalled to the target UE and PRU or is the set of time window configuration parameters results in multiple time domain windows for the measurement? RAN2 would like additional clarification on need for multiple time windows.

Q7) For simultaneous transmission of UL SRS from a target UE and a PRU, is there a need for gNB to indicate the time window(s) directly to UE?


· Each time window configuration optionally includes a periodicity, which results in multiple instances of the time window. Up to 2 different window configurations can be provided.

· For Q7, there is no such need.

Answer for Q9

	Q9) Are carrier phase measurements reported by UE for additional paths also or only for the first path of the associated legacy timing measurement?


· UE reports carrier phase measurements only for the first path.

Answer for Q11, Q12, and Q13

· UE Rx-Tx time difference measurement in RRC_IDLE is not supported using bandwidth aggregation or without using bandwidth aggregation.
· The condition on “The same number of PRS resource sets and resources for a TRP” is not needed.
· The aggregated reference RSTD means a reference RSTD, where the reference RSTD is derived from aggregated DL PRS Resources. RAN1 have not discussed the aggregated reference RSTD reporting requirement, which is up to RAN4.
R1-2312432
Moderator Summary #2 on Reply LS on request for clarifications on RedCap positioning, carrier phase positioning, and bandwidth aggregation for positioning
Moderator (Nokia)
Agreement
	Q8) For UE-based carrier phase positioning, RAN1 agreement says the LMF forwards the DL carrier phase measurement reported by a PRU, with additional information of the same PRU to a target UE in the positioning assistance data. Regarding the forwarded measurement, does the LMF forward only the carrier phase measurement or also the legacy measurement associated with the carrier phase measurement? Also, how often does the LMF have to forward the positioning assistance data containing PRU measurement (and additional information of the same PRU) to the target UE i.e., is this supposed to be a periodic provisioning of assistance data from LMF to target UE? Can the UE send a request to the LMF to initiate the periodic provisioning of assistance data?


The LMF can forward the carrier phase measurements together with the legacy measurement associated with the carrier phase measurement. 
· Note1: there is no consensus in RAN1 that the LMF can forward UE Rx-Tx time difference measurement.
· Note2: carrier phase measurements include both RSCP and RSCPD
Both one time (aperiodic) and periodic provision of PRU carrier phase measurements should be supported, which could be requested by the UE. 

Proposed answer for Q10
	Q10) For PRS bandwidth aggregation should the LMF indicate to the UE that one TRP can have multiple pairs of aggregated PFLs i.e., multiple combinations of linked PFLs e.g., 2+2 and other combinations? Also, can the same PFL(s) be configured in different combinations of linked PFLs?


For the 1st question, Yes, up to two PFL combinations can be supported from the following agreement.

	Agreement
Configuring up to two PFL combinations is supported (e.g. PFL1 aggregated with PFL2 and PFL3 aggregated with PFL4). 

· Send an LS to RAN4 (CC to RAN2 and RAN3) to inform them with the above agreement and specify corre-sponding requirements.

· Note: more than one combinations are measured in TDMed manner


For the 2nd question,

· Yes, RAN1 understanding is that the same PFL can be configured in different combinations of the linked PFLs. For example, different PRS resource sets in the same PFL can be configured in different combinations of the linked PFLs.

· Note: From RAN1 perspective, it is unnecessary to configure the same PRS resource set in different combinations of linked PFLs.

R1-2312433
Draft Reply LS on request for clarifications on RedCap positioning, carrier phase positioning, and bandwidth aggregation for positioning Nokia
Agreement
The draft LS reply to RAN2 in R1-2312433 is endorsed with the following correction:

· To: RAN2

· Cc: RAN3, RAN4

Final LS is agreed in R1-2312434.
8.3.1 Sidelink positioning
8.3.1.1 SL positioning reference signal
R1-2310815
Remaining issues for design of SL positioning reference signal SL PRS
Nokia, Nokia Shanghai Bell

R1-2310836
Maintenance of SL-PRS
Huawei, HiSilicon

R1-2311094
Remaining issues on SL positioning reference signal
vivo

R1-2311163
Remaining issues on SL positioning reference signal
Spreadtrum Communications

R1-2311240
Remaining issues on SL positioning reference signal
OPPO

R1-2311339
Maintenance issues on SL positioning reference signal
CATT, CICTCI

R1-2311402
Remaining details on SL positioning reference signal
xiaomi

R1-2311430
Remaining issues on SL positioning reference signal
NEC

R1-2311456
Maintenance on SL positioning reference signal
ZTE

R1-2311559
Maintenance on sidelink positioning reference signal
ASUSTeK

R1-2311595
Remaining issues on SL-PRS design and power control for SL-PRS
InterDigital, Inc.

R1-2311682
Remaining Issues On SL positioning reference signal
Apple

R1-2311747
Remaining issues on SL positioning reference signal
Sharp

R1-2311841
Maintenance on SL Positioning Reference Signal
Samsung

R1-2311932
Remaining issues on SL positioning reference signal
Ruijie Network Co. Ltd

R1-2312033
Reference Signal Design for SL Positioning
Qualcomm Incorporated

R1-2312092
Maintenance for SL-PRS design
MediaTek Korea Inc.

R1-2312123
Remaining issues on SL positioning reference signal
LG Electronics

R1-2312185
Remaining issues on SL positioning reference signal design
Ericsson
R1-2312295
FL summary #1 on SL positioning reference signal
Moderator (Intel Corporation)
Agreement
the TP below is endorsed for TS 38.214

	Reason for change
	Correct the description for unique determination of a SL PRS resource in a slot of a shared SL PRS resource pool.

	Summary of change
	Section 8.2.4 in TS 38.214: 

1. In clause 8.2.4 of TS 38.214, correct the description for unique determination of a SL PRS resource in a shared SL PRS resource pool.

2. Add reference to SCI format 1-A for indication of “frequency resource assignment” for a SL PRS resource in a slot of a shared SL PRS resource pool.

	Consequences if not approved
	Incorrect description for unique determination of a SL PRS resource in a slot of a shared SL PRS resource pool.

	Text proposal
	------------------------------   TP#1: TS 38.214 -----------------------------------

1.1.1 8.2.4
SL PRS transmission procedure

The following parameters for SL PRS transmission are associated with each SL PRS resource:

-
[SL PRS resource ID] indicates an identity of a SL PRS resource. The SL PRS resource is identified by the SL PRS resource ID that is unique within a slot of a dedicated SL PRS resource pool. For a shared SL PRS resource pool, a  SL PRS resource is uniquely identified by a combination of the SL PRS resource ID, a SL PRS frequency domain allocation within a slot indicated by “frequency resource assignment” field in the associated SCI format 1-A, and a starting symbol within the slot as determined by clause 8.2.4.1.1.
-
[SL PRS comb offset and comb size] indicates a comb offset and a comb size of the SL PRS resource
-
[Starting symbol and the number of SL PRS symbols] indicates the starting symbol index and the number of symbols of the SL PRS resource within a slot in a dedicated SL PRS resource pool. [number of SL PRS symbols] indicates the number of symbols of the SL PRS resource within a slot in a shared SL PRS resource pool.

< Unchanged text omitted >


Agreement
Endorse TP#2 in Section 6 of R1-2312295 for Section 8.4.1.6.3 of TS 38.211 to add “common” to description of resource blocks for mapping of SL PRS and to correct terminology for dedicated and shared SL PRS re-source pools
Agreement
Endorse TP#3 in Section 6 of R1-2312295 for Section 16.2.3A of TS 38.213 to align terminology for shared SL PRS resource pool.
· Note: clause and TS in summary of change should be fixed by the editor

Agreement
Endorse TP#4 in Section 6 of R1-2312295 for Clause 8 and Subclause 8.2.4.1.2 of TS 38.214 to reflect that the bandwidth of SL PRS in a dedicated SL PRS resource pool is same as the resource pool bandwidth in number of RBs.
Agreement
Endorse TP#5 and TP#6 in Section 6 of R1-2312295 to correctly reflect the resource mapping and UE behavior for multiplexing between SL PRS and each of PSSCH and PSFCH in a slot of a shared SL PRS resource pool:
· TP#5 for subclauses 8.3.1.5 and 8.4.1.1.2 of TS 38.211
· TP#6 for subclause 8.2.4.1.1 of TS 38.214
R1-2312296
FL summary #2 on SL positioning reference signal
Moderator (Intel Corporation)
R1-2312297
FL summary #3 on SL positioning reference signal
Moderator (Intel Corporation)
8.3.1.2 Measurements and reporting for SL positioning
R1-2310816
Remaining issues for measurements and reporting for SL positioning
Nokia, Nokia Shanghai Bell

R1-2310837
Maintenance of SL measurements
Huawei, HiSilicon

R1-2311095
Remaining issues on measurements and reporting for SL positioning
vivo

R1-2311142
Remaining issues on SL Positioning Measurements and Reporting
Intel Corporation

R1-2311164
Remaining issues on measurements and reporting for SL positioning
Spreadtrum Communications

R1-2311241
Remaining issues on measurements and reporting for SL positioning
OPPO

R1-2311340
Maintenance issues on measurements and reporting for SL positioning
CATT, CICTCI

R1-2311457
Maintenance on SL positioning measurements and reporting
ZTE

R1-2311481
Maintenance on measurements and reporting for SL positioning
CMCC

R1-2311596
Remaining issues on measurement and reporting for SL positioning
InterDigital, Inc.

R1-2
311683
Remaining Issues On Measurements and reporting for SL positioning
Apple

R1-2311842
Maintenance on Measurements and Reporting for SL Positioning
Samsung

R1-2311949
SL Pos. Measurement and Reporting Maintenance
Lenovo

R1-2312034
Measurements and Reporting for SL Positioning
Qualcomm Incorporated

R1-2312124
Remaining issues on measurements and reporting for SL positioning
LG Electronics

R1-2312186
Remaining issues on measurements and reporting for SL positioning
Ericsson
R1-2312416
Summary #1 on Measurements and reporting for SL positioning
Moderator (vivo)
Agreement
Regarding the time stamp information in measurement report, support the following:

· For the timestamp of SFN and slot number, at least one of nr-PhysCellID, nr-ARFCN, nr-CellGlobalID is included.
· For the timestamp of DFN and slot number, the synchronization reference source indication ‘GNSS or UE’ can be optionally included.

Note: The number of SL-PRS symbols is not signalled in the SL positioning measurement report. 
Agreement
Define the maximum number of additional paths for SL-RSTD, SL-RTOA and SL Rx – Tx time difference to be equal to 8. The maximum number of additional paths for SL-AoA is equal to 2.

Agreement
Update previous agreement on synchronization information exchange with the following modification:

	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/eNB, the anchor UE can further provide cell identity information
· [Synchronization quality/accuracy information]

· The RTD between anchor UEs


Agreement
The TP below is endorsed for TS38.214 clause 8.4.4.
	Reason for change
	In current spec, UE may provide the ARP location information in assistance data for the ARP ID reported in the measurement report. However, those two reporting should be decoupled, for example, a UE can provide ARP location information in assistance data but do not report any ARP ID in measurement report.

	Summary of change
	Section 8.4.4 in TS 38.214: 

Decouple ARP ID report in measurement report and ARP location information provision in assistance data

	Consequences if not approved
	unnecessary association between the provision of ARP location information in assistance data and the reporting of ARP ID in measurement report.

	Text proposal
	8.4.4
 SL PRS reception procedure
The UE may be configured, via [higher layer parameter(s)], to measure and report one or more of the SL RSTD, SL Rx-Tx time difference, SL RTOA, SL AoA, SL PRS-RSRP, and SL PRS-RSRPP measurements, for the first detected path and/or additional detected paths. The UE may report an ARP ID associated with the reported measurements. The UE may provide the ARP location information via [higher layer parameter(s)].


Agreement
The TP below is endorsed for TS38.214 clause 8.4.4.
	Reason for change
	· Based on current agreements, the exchanged synchronization information of anchor UEs between a UE and LMF or another UE includes: (1) synchronization source type; (2) RTD between anchor UEs. The description in 38.214 is redundant.
· Based on the description in TS38.214, it seems that UE may report synchronization source type and/or RTD via the same higher layer parameter, however, they should be associated with different higher layer parameters.

	Summary of change
	Section 8.4.4 in TS 38.214: 

· Change “The UE may report synchronization information synchronization source type and/or…” to “The UE may report synchronization source type and/or…”
· Add separate higher layer parameter for ‘synchronization source type’.

	Consequences if not approved
	· Redundant specification.
· Incorrect higher layer parameter association for synchronization source type and RTD.

	Text proposal
	< Unchanged text omitted >

The UE may report synchronization source type via [higher layer parameter(s)] and/or relative time difference with the associated quality metric, via [higher layer parameter(s)]. For the SL RSTD measurement, the UE may report a reference UE information.
< Unchanged text omitted >


Agreement
The TP below is endorsed for TS38.214 clause 8.2.4.
	Reason for change
	1.  In TS 38.214 section 8.2.4, the bracket around ‘SL PRSs of SL PRS resources’ should be addressed. 

2. It has been agreed that SL PRS resource ID is ‘optional’ for the association information between the already transmitted SL PRSs of SL PRS resources and UE Tx ARP ID. But the agreement is not correctly captured in the current RAN1 specification.

	Summary of change
	Section 8.2.4 in TS 38.214: 

1.  Remove brackets around ‘SL PRSs of SL PRS resources’.

2. Capture ‘optional’ SL PRS resource ID included in the association information between the already transmitted SL PRS resource and UE Tx ARP ID.



	Consequences if not approved
	1. Unclear specification for [SL PRSs of SL PRS resources] in TS38.214.

2. The agreement is not correctly captured for SL PRS resource ID.

	Text proposal
	< Unchanged text omitted >

The UE may report the association information between the already transmitted [SL PRSs of SL PRS resources] and UE Tx ARP ID. The association information includes ARP ID(s), SL PRS transmission timestamp(s) [sl-prs-time-stamp], and optional SL PRS resource ID(s).
< Unchanged text omitted >


Agreement
The TP below is endorsed for TS38.214 clause 8.4.4.
	Reason for change
	SL PRS-RSRP measurement is not defined for the first detected path and/or additional paths, which is not correctly captured by the specification.

	Summary of change
	Section 8.4.4 in TS 38.214: 

Delete the association between the first detected path and/or additional detected paths and SL PRS-RSRP measurement. 

	Consequences if not approved
	Incorrect description for the association between the first detected path and/or additional detected paths and SL PRS-RSRP measurement.

	Text proposal
	< Unchanged text omitted >

The UE may be configured, via [higher layer parameter(s)], to measure and report one or more of the SL RSTD, SL Rx-Tx time difference, SL RTOA, SL AoA, SL PRS-RSRP, and SL PRS-RSRPP measurements, for the first detected path and/or additional detected paths and SL PRS-RSRP measurements. The UE may report an ARP ID associated with the reported measurements. The UE may provide the ARP location information of the ARP ID via [higher layer parameter(s)]
< Unchanged text omitted >


R1-2312417
Summary #2 on Measurements and reporting for SL positioning
Moderator (vivo)
Agreement
For SL RTT, support LMF/UE to request with higher layer signaling the measuring UE to report the associated SL-PRS transmission timestamp.

· Up to RAN4 to determine conditions (if any) for reporting of the associated SL-PRS transmission timestamp.

R1-2312418
Summary #3 on Measurements and reporting for SL positioning
Moderator (vivo)

8.3.1.3 Resource allocation for SL positioning reference signal

R1-2310817
Remaining issues for resource allocation for SL positioning reference signal SL PRS
Nokia, Nokia Shanghai Bell

R1-2310838
Maintenance of SL-PRS resource allocation
Huawei, HiSilicon

R1-2311096
Remaining issues on resource allocation for SL positioning reference signal
vivo

R1-2311143
Remaining issues on resource allocation for SL positioning
Intel Corporation

R1-2312293
Remaining issues on resource allocation for SL positioning Intel Corporation

Revision of R1-2311143

R1-2311165
Remaining issues on resource allocation for SL positioning reference signal
Spreadtrum Communications

R1-2311242
Remaining issues on resource allocation for SL positioning reference signal
OPPO

R1-2311341
Maintenance issues on resource allocation for SL positioning reference signal
CATT, CICTCI

R1-2311403
Remaining details on resource allocation for SL positioning reference signal
xiaomi

R1-2311431
Remaining issues on resource allocation for SL positioning reference signal
NEC

R1-2311458
Maintenance on resource allocation for SL positioning reference signal
ZTE

R1-2311482
Maintenance on resource allocation for SL positioning reference signal
CMCC

R1-2311544
Remaining issues on resource allocation for SL PRS
China Telecom

R1-2311560
Maintenance on Resource allocation for SL PRS
ASUSTeK

R1-2311597
Remaining issues on SL PRS resource allocation
InterDigital, Inc.

R1-2311684
Remaining Issues On Resource allocation for SL positioning reference signal
Apple

R1-2311748
Remaining issues on resource allocation for SL positioning reference signal
Sharp

R1-2311843
Maintenance on Resource Allocation for SL Positioning Reference Signal
Samsung

R1-2312035
Resource Allocation for SL-PRS
Qualcomm Incorporated

R1-2312125
Remaining issues on resource allocation for SL positioning reference signal
LG Electronics

R1-2312157
Remaining issues on resource allocation for SL positioning reference signal
CEWiT

R1-2312187
Remaining issues on resource allocation for SL positioning reference signal
Ericsson

R1-2312420
Moderator Summary #0 on resource allocation for SL PRS
Moderator (Qualcomm)
Agreement
For DCI format 3-2, the resource pool index “I” should be an index over 

· the number of dedicated SL PRS resource pools (pre-)configured to the UE

Conclusion:

For sidelink resource allocation scheme 1 (i.e. mode 1 in the specs), dynamic grant, configured grant type 1, and configured grant type 2 are supported for both dedicated and shared SL PRS resource pools.
Agreement
Support the following TP for 38.214 clause 8.2.4.1:

	In sidelink resource allocation mode 1: 

-
For SL PRS transmission, a UE may be configured with dynamic grant, configured grant type 1, and [/]or configured grant type 2 are supported


Agreement
· Use SL PRS delay budget instead of packet delay budget in SL PRS resource selection in a dedicated SL PRS resource pool in sidelink resource allocation mode 2.

· Agree the below text proposal on Clause 8.2.4.2 of TS 38.214.
	Text Proposal 1 for TS 38.214 clause 8.2.4.2

<omitted text>

The UE shall perform this procedure according to clause 8.1.4, with the following modifications:

-
“packet delay budget” is replaced by “SL PRS delay budget”
<omitted text>


Conclusion
For a dedicated resource pool, the periodicity of SL PRS cannot be restricted by congestion control.

Agreement
The TP below is endorsed

	Reason for change:
	Correction on step 6 of SL-PRS resource allocation

	
	

	Summary of change:
	In clause 8.2.4.2, add modification on step 6 regarding the SL-PRS resource and slot determination based on 8.2.4.2A.

	
	

	Consequences if not approved:
	The determination of resources applied for SL-PRS resource exclusion is not clear.


	*** Unchanged parts are omitted ***

8.2.4.2
UE procedure for determining the subset of resources to be reported to higher layers in SL PRS resource selection in a dedicated SL PRS resource pool in sidelink resource allocation mode 2

In resource allocation mode 2 in a dedicated SL PRS resource pool, the higher layer can request the UE to determine a subset of resources from which the higher layer will select resources for SL PRS/PSCCH transmission. To trigger this procedure, in slot n, the higher layer provides the following parameters for this SL PRS/PSCCH transmission:

*** Unchanged parts are omitted ***

The UE shall perform this procedure according to clause 8.1.4, with the following modifications:

-
Partial sensing is not applicable in a dedicated SL PRS resource pool;

-
A candidate single-slot resource for transmission [image: image2.png]Xy



 is defined as the SL PRS resource with index [image: image4.png]


 within the Set of SL-PRS resource ID(s) provided by the higher layer and in slot [image: image6.png]SL
ty




-
"SCI format 1-A” is replaced by “SCI format 1-B",

-
In step 5, the second condition is modified as follows: for any periodicity value allowed by the higher layer parameter reservationPeriodAllowed-Dedicated-SL-PRS-RP and any SL PRS resource ID in the set of SL PRS resource ID(s) provided by the higher layer, and a hypothetical SCI format 1-B received in slot [image: image8.png]ISL
t'on



 with 'Resource reservation period' field set to that periodicity value and indicating that SL-PRS resource ID, condition c in step 6 would be met.

-
In condition c of step 6 “determines according to clause 8.1.5 the set of resource blocks and slots” is replaced by “determines according to clause 8.2.4.2A the set of SL PRS resources and slots”.

*** Unchanged parts are omitted ***




Agreement
With regards to the UE SL PRS preparation procedure time, the TP below is endorsed

· Note to the editor of TS 38.214: it is up to the editor whether to create a new section or add this text to an existing section as appropriate

	In sidelink resource allocation mode 1 for a dedicated SL PRS resource pool, the UE shall perform this procedure according to clause 8.6 (excluding the case of PSSCH for retransmission of a transport block), with the following modifications:

-
"PSSCH for a transport block" is replaced by "SL PRS"
-
"PSSCH" is replaced by "SL PRS"


Agreement
The TPs below related to the description of SCI format 2-D are endorsed

· In clause 8.1.3/8.2.1/8.3/8.5.1.2/8.5.2.2/8.5.2.3 of TS 38.214, SCI format 2-D is captured as shown below:

	-------------------------- Start of text proposal to TS 38.214 v18.0.0 with draft CR R1-2310764-------------------------

1.1.2 8.1.3
Modulation order, target code rate, redundancy version and transport block size determination

The redundancy version is given by the "Redundancy version" field in SCI format 2-A, 2-B, or 2-C or 2-D.
<<< UNCHANGED PARTS OMITTED >>>

1.1.3 8.2.1
CSI-RS transmission procedure

A UE transmits sidelink CSI-RS within a unicast PSSCH transmission if the following conditions hold:

-
CSI reporting is enabled by higher layer parameter sl-CSI-Acquisition; and

-
the 'CSI request' field in the corresponding SCI format 2-A, or 2-C or 2-D is set to 1.

<<< UNCHANGED PARTS OMITTED >>>

1.1.4 8.3
UE procedure for receiving the physical sidelink shared channel

For sidelink resource allocation mode 1, a UE upon detection of SCI format 1-A on PSCCH can decode PSSCH according to the detected SCI formats 2-A, 2-B, and 2-C and 2-D, and associated PSSCH resource configuration configured by higher layers. The UE is not required to decode more than one PSCCH at each PSCCH resource candidate.

For sidelink resource allocation mode 2, a UE upon detection of SCI format 1-A on PSCCH can decode PSSCH according to the detected SCI formats 2-A, 2-B, and 2-C and 2-D, and associated PSSCH resource configuration configured by higher layers. The UE is not required to decode more than one PSCCH at each PSCCH resource candidate.

A UE is required to decode neither the corresponding SCI formats 2-A, 2-B, and 2-C and 2-D nor the PSSCH associated with an SCI format 1-A if the SCI format 1-A indicates an MCS table that the UE does not support.
<<< UNCHANGED PARTS OMITTED >>>

1.1.5 8.5.1.2
Triggering of sidelink CSI reports

The CSI-triggering UE is not allowed to trigger another aperiodic CSI report for the same UE before the last slot of the expected reception or completion of the ongoing aperiodic CSI report associated with the SCI format 2-A ,or 2-C or 2-D with the 'CSI request' field set to 1, where the last slot of the expected reception of the ongoing aperiodic CSI report is given by [10, TS38.321].

An aperiodic CSI report is triggered by an SCI format 2-A, or 2-C or 2-D with the 'CSI request' field set to 1. 
<<< UNCHANGED PARTS OMITTED >>>

1.1.6 8.5.2.2
Reference signal (CSI-RS)

The UE can be configured with one CSI-RS pattern as indicated by the higher layer parameters sl-CSI-RS-FreqAllocation, sl-CSI-RS-FirstSymbol in SL-CSI-RS-Config.

Parameters for which the UE shall assume non-zero transmission power for CSI-RS are configured according to clause 8.2.1. 

A UE is not expected to be configured such that a CSI-RS and the corresponding PSCCH can be mapped to the same resource element. A UE is not expected to receive sidelink CSI-RS and PSSCH DM-RS, nor CSI-RS and 2nd-stage SCI, on the same symbol.

Sidelink CSI-RS shall be transmitted according to [4, TS 38.211] in the resource blocks used for the PSSCH associated with the SCI format 2-A, or 2-C or 2-D triggering a report.
<<< UNCHANGED PARTS OMITTED >>>
-------------------------- End of text proposal to TS 38.214 v18.0.0 with draft CR R1-2310764-------------------------




Agreement
The following TP for TS 38.214 Clause 8.1 is endorsed

	Reasons for change
	The description of UE setting ‘Embedded SCI format’ field of SCI format 2-D is not correct.

	Summary of change
	Change the description of UE setting ‘Embedded SCI format’ field of SCI format 2-D.

	Consequences if not approved
	The specification is not aligned with the agreement.

	Text proposal
	The UE shall set the contents of the SCI format 2-D as follows:

-
the UE shall set value of the '[SL PRS resource ID]' field as indicated by higher layers.
-
the UE shall set value of the '[SL PRS request]' field as indicated by higher layers.

-
the UE shall set value of the '[Embedded SCI format]' field as indicated by higher layers.

-
if 'Embedded SCI format' indicates that SCI format 2-A is embedded within this SCI format 2-D then the UE shall include in the '[Embedded SCI format payload]' field the fields of SCI format 2-A, set as specified above.

-
if 'Embedded SCI format' indicates that SCI format 2-B is embedded within this SCI format 2-D then the UE shall include in the '[Embedded SCI format payload]' field the fields of SCI format 2-B, set as specified above.


R1-2312472
Moderator Summary #1 on resource allocation for SL PRS
Moderator (Qualcomm)
Conclusion

With regards to the SL PRS (re)transmission(s):

· RAN1 assumes that higher layers may provide to PHY layer more than one SL-PRS resource(s), which are used for the (re-)transmission of multiple SL-PRS(s) on different slots to the same target UE(s)

· It is up to RAN2 to specify a mechanism for selection of multiple resources for SL-PRS

Conclusion

“Maximum Number of SL PRS (re-)transmissions” parameter is applicable to SL-PRS resource (re)-selection.

Agreement
Modify the description of current specification associated with definition of SL PRS-CBR and adopt TP #4 for TS38.215.

	TP #4
Reason for change:

The current definition on SL PRS-CBR in clause 5.1.49 misses the RRC parameter name for the SL PRS RSSI measurement threshold which is [sl-ThreshS-PRS-RSSI-CBR].
Summary of change:

Add the RRC parameter name for the SL PRS RSSI measurement threshold.
Consequences if not approved:

Unclear which RRC parameter is referred by the current specification.
-------------------------- Start of text proposal to TS 38.215 v18.0.0 with draft CR R1-2310743-------------------------
5.1.49
Sidelink PRS channel busy ratio (SL PRS-CBR)

Definition

SL PRS Channel Busy Ratio (SL PRS-CBR) measured in slot n is defined as the number of SL PRS resources in the dedicated SL PRS resource pool whose SL PRS RSSI measured by the UE exceed a (pre-)configured threshold provided by the higher layer parameter [sl-ThreshS-PRS-RSSI-CBR] sensed over a SL PRS-CBR measurement window [n-a, n-1], wherein a is equal to 100 or 100·2µ slots, according to higher layer parameter [sl-TimeWindowSize-PRS-CBR-positioning] divided by the total number of the configured SL PRS resources in the transmission pool over [n-a,n-1]. 
The calculation of SL PRS-CBR is limited within the slots for which the SL PRS-RSSI is measured. If the number of SL PRS-RSSI measurement slots within the SL PRS-CBR measurement window is below a (pre-)configured threshold, a (pre-)configured SL PRS-CBR value is used.
Applicable for

RRC_IDLE intra-frequency,

RRC_IDLE inter-frequency,

RRC_INACTIVE intra-frequency,

RRC_INACTIVE inter-frequency,

RRC_CONNECTED intra-frequency,

RRC_CONNECTED inter-frequency

NOTE 1:
The slot index is based on physical slot index.

--- unchanged text omitted ---

-------------------------- End of text proposal to TS 38.215 v18.0.0 with draft CR R1-2310743-------------------------



Conclusion

For a dedicated SL-PRS resource pool, for comparing priority between SL-PRS and UL, support two threshold parameters, similar to legacy, which are used for comparing SL-PRS priority versus the threshold, 

· if the priority value of SL-PRS is lower than the threshold, SL-PRS has higher priority;

· otherwise, UL has higher priority.

Note: No RAN1 specification change is expected from the above. 

Agreement
The TP below is endorsed for TS38.214

	Reason for change:

	Corrections on description associated with resource allocation in a dedicated SL PRS resource pool.

		
	Summary of change:

	In clause 8.2.4.1.1 and 8.2.4.2 of TS 38.214, minimum resource allocation unit of SL PRS is captured.


		
	Consequences if not approved:

	The description associated with resource allocation in a dedicated SL PRS resource pool is inaccurate.


	-------------------------- Start of text proposal to TS 38.214 v18.0.0 with draft CR R1-2310764-------------------------
8.2.4.1.1
Resource allocation in time domain

The UE shall transmit the SL PRS in the same slot as the associated PSCCH.

For a dedicated SL PRS resource pool, the minimum resource allocation unit in the time domain is a SL PRS resource in a slot.
The UE shall transmit the SL PRS in consecutive symbols within the slot.

A UE does not transmit multiple SL PRS resources in the same slot.

<<< UNCHANGED PARTS OMITTED >>>

8.2.4.2
UE procedure for determining the subset of resources to be reported to higher layers in SL PRS resource selection in a dedicated resource pool in sidelink resource allocation mode 2

<<< UNCHANGED PARTS OMITTED >>>

The UE shall perform this procedure according to clause 8.1.4, with the following modifications:

-
Partial sensing is not applicable in a dedicated SL PRS resource pool;
-  ‘Candidate single-slot resource’ is replaced by ’candidate SL PRS resource’.
-
A candidate single SL PRS resource for transmission [image: image10.png]S,



 is defined as the SL PRS resource with index [image: image12.png]


 within the Set of SL-PRS resource ID(s) provided by the higher layer and in slot [image: image14.png]/SL
t’ v




-
"SCI format 1-A” is replaced by “SCI format 1-B",

-
In step 5, the second condition is modified as follows: for any periodicity value allowed by the higher layer parameter reservationPeriodAllowed-Dedicated-SL-PRS-RP and any SL PRS resource ID in the set of SL PRS resource ID(s) provided by the higher layer, and a hypothetical SCI format 1-B received in slot [image: image16.png]t'SL



 with 'Resource reservation period' field set to that periodicity value and indicating that SL-PRS resource ID, condition c in step 6 would be met.
-
In condition b of step 6, the RSRP measurement is the PSCCH-RSRP over the DM-RS resource elements of the PSSCH;

-
In condition c of step 6 "determines according to clause 8.1.5 the set of resource blocks and slots" is replaced by "determines according to clause 8.2.4.2A the set of slots and SL PRS resources".

<<< UNCHANGED PARTS OMITTED >>>

-------------------------- End of text proposal to TS 38.214 v18.0.0 with draft CR R1-2310764-------------------------



Agreement
Send an LS to RAN2 and RAN3 with the following:

· From RAN1 perspective, for scheme 1, it is important for the following request to be specified:
· a gNB is able to receive a request from either LMF or UE for SL-PRS bandwidth
· Action to RAN2 and RAN3 to consider how to specify support for such request, if not already specified.

R1-2312629
Draft LS on the request for specific SL PRS resource characteristic(s)/SL-PRS resource configuration
Qualcomm Incorporated

R1-2312630
LS on the request for specific SL PRS resource characteristic(s)/SL-PRS resource configuration
RAN1, Qualcomm Incorporated
Agreement
The draft LS in R1-2312629 is endorsed, with clarification that it goes to RAN WG2 and RAN WG3. Final LS is agreed in R1-2312630.
Agreement
The total number of SL configured grants (including both Type1 and Type2) at a UE across all resource pools is not larger than 8.

Agreement
For support of IUC in shared SL PRS resource pool, value 1 of parameter sl-TriggerConditionRequest means the explicit request can be triggered only when UE-B has data or SL PRS to be transmitted to UE-A. 

· Including this into the higher parameter list.

8.3.2 NR DL and UL carrier phase positioning

R1-2310839
Maintenance of CPP
Huawei, HiSilicon

R1-2310978
Remaining issues on NR DL and UL carrier phase positioning
Nokia, Nokia Shanghai Bell

R1-2311097
Remaining issues on carrier phase positioning
vivo

R1-2311144
Maintenance for DL and UL Carrier Phase Positioning
Intel Corporation

R1-2311166
Remaining issues on NR DL and UL carrier phase positioning
Spreadtrum Communications

R1-2311224
Remaining Issues of NR carrier phase positioning
OPPO

R1-2311342
Maintenance issues on NR DL and UL carrier phase positioning
CATT

R1-2311404
Remaining issues on NR DL and UL carrier phase positioning
xiaomi

R1-2311459
Maintenance on carrier phase positioning
ZTE

R1-2311598
Remaining issues for positioning based on NR carrier phase measurement
InterDigital, Inc.

R1-2311622
Remaining issues on NR DL and UL carrier phase positioning
NTT DOCOMO, INC.

R1-2311685
Remaining Issues On NR DL and UL carrier phase positioning
Apple

R1-2311844
Maintenance on NR DL and UL Carrier Phase Positioning
Samsung

R1-2311911
Remaining issues on carrier phase positioning in NR
LG Electronics

R1-2311950
CPP Maintenance Discussion
Lenovo

R1-2312036
NR Carrier Phase Positioning
Qualcomm Incorporated

R1-2312119
Remaining issues on NR DL and UL carrier phase positioning
Ruijie Network Co. Ltd

R1-2312188
Remaining issues on NR DL and UL carrier phase positioning
Ericsson

R1-2312269
FL Summary #1 for maintenance on NR DL and UL carrier phase positioning
Moderator (CATT)

R1-2312270
FL Summary #2 for maintenance on NR DL and UL carrier phase positioning
Moderator (CATT)

Agreement
· Support the following for the values of the phase quality index and phase quality resolution for the RSCP quality indication:

· phase quality index can be set as [0, …, 179]

· phase quality resolution can be set as [0.1, 1} degree.

· Note 1: Reporting “phase quality index” = 179 and “phase quality resolution” = 1 degree implies the phase error may exceed 179 degrees.
Agreement
The TP below is endorsed for TS 38.214
	Reason for change:
	The number of samples for carrier phase measurements and the timestamp of carrier phase measurements in the following agreement are not accurately captured in the specification:

Agreement
Subject to UE’s capability, if a UE Rx-Tx time difference/DL RSTD measurement is obtained with Nsample (=2, 4) samples, as defined in TS 38.133, the UE Rx-Tx time difference/DL RSTD measurement can be associated with (i.e., reported together with) up to Nsample RSCP/RSCPD measurements.

· A single RSCP/RSCPD measurement is obtained within one sample

· Each RSCP/RSCPD measurement has its own timestamp. 

· Note: It is up to RAN2 on how to define signalling support for the reporting of the timestamps of the RSCP/RSCPD measurements.



	Summary of change:
	Change the description of Section 5.1.6.5.2 in TS 38.214 to accurately capture the agreement.

	Consequences if not approved:
	The specification is not aligned with the agreement.


5.1.6.5.2
PRS for carrier phase positioning

<Unrelated part omitted>
The UE is expected to obtain each DL RSCP or DL RSCPD measurement with [image: image18.png]Nsampie



 as defined in [11, TS 38.133]. If the UE reports a DL RSTD measurement with [image: image20.png] sample



 = 2 or 4 samples as defined in [11, TS 38.133],  up to [image: image22.png] sample



 DL RSCPD measurements can be reported associated with the DL RSTD measurement. If the UE reports a UE Rx-Tx time difference measurement with [image: image24.png] sample



 = 2 or 4 samples as defined in [11, TS 38.133], up to [image: image26.png] sample



 DL RSCP measurements can be reported associated with the UE Rx-Tx time difference measurement. Each DL RSCP or DL RSCPD measurement has its own timestamp.
Agreement
Endorse TP#3 below for TS 38.214 Clauses 5.1.6.5

    TP#3:
	Reason for change:
	The following agreement made in RAN1#114bis is not fully or clearly captured in the specification, e.g., the number of windows, the number of the indicated DL PRS resource set(s) for all TRPs should be the same.

Agreement (RAN1#114bis)
Adopt the following changes to the previous agreement made in RAN1#114:

Agreement
When an LMF requests the UEs, including target UE and PRU(s), to perform measurements on indicated DL PRS resource set(s) occurring within indicated time window(s)

· The duration of a time window can be configured as follows:

· {1, 2, 4, 6, 8, 12, 16} slots.
· the number of the time windows can be:

· {1, 2}

· FFS: {4, 8}
· the number of the indicated DL PRS resource set(s) per TRP within a time window can be {1, 2}:

· DL PRS resource sets across all TRPs are in one DL PFL
· FFS: For PRS bandwidth aggregation, an indicated DL PRS resource set refers to a combination of linked PRS resource sets
· The number of the indicated DL PRS resource set(s) for all TRPs should be the same
· Note: Different PRS resource sets and/or PFLs can be associated with different time windows
· Note: the signaling design for the indication of the DL PRS resource sets in the time windows is up to RAN2/RAN3.


	Summary of change:
	Modify the text to fully capture the agreement.

	Consequences if not approved:
	Misalignment between the agreement and the specification.


5.1.6.5
PRS reception procedure

===================== Unchanged parts omitted ======================
The UE, subject to UE capability, may be requested via [higher layer parameter] to perform positioning measurements on indicated DL PRS resource sets occurring within one or two time window(s) indicated by [higher layer parameter]. Within each window indicated by [higher layer parameter], the UE expects that the indicated DL PRS resource sets across all dl-PRS-IDs are from one DL PRS positioning frequency layer, and that the number of indicated DL PRS resource sets associated with each dl-PRS-ID are the same.

===================== Unchanged parts omitted ======================
R1-2312271
FL Summary #3 for maintenance on NR DL and UL carrier phase positioning
Moderator (CATT)

R1-2310789
Reply LS on R1-2308644 for CPP
RAN2, CATT

RAN2 is requesting additional RAN1 input on CPP. RAN1 response needed. To be handled in agenda item 8.3.

Answer to Q1 as follows:
The associated resource ID and resource Set ID in the report of RSCP can be one of the resource ID(s) and resource Set ID(s) used to obtain the associated UE Rx-Tx time difference when UE report these measurements, as explained below.
Each DL RSCP measurement is obtained from a single DL PRS resource, and each DL RSCP measurement is associated with a single UE Rx-Tx time difference measurement.

The DL PRS resource used to obtain the DL RSCP is:

· the same as the DL PRS resource used to obtain the associated UE Rx-Tx time difference measurement, if the DL UE Rx-Tx time difference is obtained from a single DL PRS resource, or

· one of the DL PRS resources used to obtain the associated UE Rx-Tx time difference measurement, if the DL UE Rx-Tx time difference is obtained from multiple DL PRS resources.

The associated resource IDs and resource Set IDs in the report of RSCPD can be one of the resource IDs and resource Set IDs used to obtain the associated RSTD when UE report these measurements, as explained below.
Each DL RSCPD is obtained from a pair of DL PRS resources, and each DL RSCPD is associated with a single UE RSTD measurement.

The DL PRS resource pair used to obtain the DL RSCPD is:

· the same as the DL PRS resource pair used to obtain the associated UE RSTD measurement, if the DL RSTD is obtained from a pair of DL PRS resources, or 

· one of the DL PRS resource pairs used to obtain the associated UE RSTD measurement, if the TOA for DL RSTD is obtained from multiple DL PRS resources pairs, or from a pair of DL PRS resource sets.
Include the following agreements in RAN1#114bis as a reference:
	Agreement (RAN1#114bis)
The pair of the DL PRS resources used to obtain a DL RSCPD measurement are either the same as the pair of DL PRS resources used to obtain the associated DL RSTD measurement, or one of the pairs of DL PRS resources used to obtain the associated DL RSTD measurement.

· Note 1: It has no RAN1 impact. It is up to RAN2 on how the DL PRS resource IDs of DL RSCPD measurements are identified/reported.

Agreement (RAN1#114bis)
The DL PRS resource used to obtain a DL RSCP measurement is either the same DL PRS resource used to obtain the associated UE Rx-Tx time difference measurement, or one of the DL PRS resources used to obtain the associated UE Rx-Tx time difference measurement.

· Note 1: a DL RSCP measurement is obtained by measuring a single DL PRS resource from a TRP.

· Note 2: It has no RAN1 impact. It is up to RAN2 on how the DL PRS resource IDs of DL RSCP measurements are identified/reported.


Answer to Q2:
LOS/NLOS indication associated with the resource of RSCP/RSCPD is not required. Rel-17 LOS/NLOS indication for UE RSTD/Rx-Tx time difference measurements applies for the RSCP/RSCPD measurement(s) in the same report.

Response to Q3 will be based on the following:
Additional DL/UL RSCP measurements and additional RSCPD measurements are supported.

· For each reported additional UE Rx-Tx time difference/RSTD measurement, support UE to report up to N_sample associated DL RSCP/RSCPD measurements. 
· For each reported additional UL RTOA/gNB Rx-Tx time difference measurement, support gNB to report up to N_sample associated UL RSCP measurements.

Response to Q4 will be based on the following:
Each indicated DL-PRS resourceSet can be associated with one indicated time window, or two indicated time windows.

R1-2312392
Draft reply LS on CPP
CATT
R1-2312393
Reply LS on CPP
RAN1, CATT
Agreement
Draft LS reply to RAN2 in R1-2312392 is endorsed without the note below:

· Note: N_sample = 4 by default. N_sample can be set to 1 or 2 (e.g., via higher layer parameter reducedDL-PRS-ProcessingSamples in TS 37.355).
Final LS is agreed in R1-2312393.
R1-2312271
FL Summary #3 for maintenance on NR DL and UL carrier phase positioning
Moderator (CATT)

Agreement
When an LMF requests a UE, which can be a target UE and a PRU, to perform measurements on indicated DL PRS resource set(s) occurring within an indicated time window.
· The UE may use the indicated DL PRS resource set(s) occurring outside the indicated time window for legacy measurements in addition to the indicated DL PRS resource set(s) occurring inside the indicated time window.
· Introduce an optional UE capability for supporting to perform legacy measurements inside the indicated time window only, and an associated configuration to enable legacy measurements inside the time window only.
8.3.3 LPHAP (Low Power High Accuracy Positioning)
R1-2310840
Maintenance of LPHAP
Huawei, HiSilicon

R1-2310979
Remaining issues on LPHAP
Nokia, Nokia Shanghai Bell

Late submission

R1-2311098
Remaining issues on low power high accuracy positioning
vivo

R1-2311226
Remaining issues of low power high accuracy positioning
OPPO

R1-2311343
Maintenance issues on low power high accuracy positioning
CATT

R1-2311419
Remaining issues on low power high accuracy positioning
NEC

R1-2311460
Maintenance on low power high accuracy positioning
ZTE

R1-2311483
Maintenance on low power high accuracy positioning
CMCC

R1-2311599
Remaining issues on Low Power High Accuracy Positioning (LPHAP)
InterDigital, Inc.

R1-2311623
Remaining issues on low power high accuracy positioning
NTT DOCOMO, INC.

R1-2311845
Maintenance on Low Power High Accuracy Positioning
Samsung

R1-2312037
Discussion on LPHAP Positioning
Qualcomm Incorporated

R1-2312105
Remaining Issues on Low Power High Accuracy Positioning
Quectel

R1-2312189
Remaining issues on Low Power High Accuracy Positioning
Ericsson

R1-2312302
Summary #1 for low power high accuracy positioning
Moderator (Huawei, CMCC)

Agreement
The periodicity value of 20480ms is introduced for positioning SRS for RRC_INACTIVE state. 

Conclusion

The periodicity values larger than 10240ms are not introduced for DL PRS in Rel-18.
Agreement
Introduce a new RRC parameter to indicate hyper SFN information in which the positioning SRS is transmitted for the periodicity value of 20480ms.
· The value range is {0, 1} to indicate even or odd hyper SFN.

· The parameter is absent when the periodicity of positioning SRS is less than or equal to 10240ms.

Agreement
TP#1 in section 2.2 of R1-2312302 is endorsed for TS38.213 clause 4.2.
Agreement
TP#2 below is endorsed for TS38.213 clause 4.2.

  TP#2:
	Reasons for change
	The condition for maintaining the TA from the last serving cell is unclear – what condition “else” referring to is confusing.

	Summary of change
	Remove the confusing wording “else” and reorganize the structure.

	Consequences if not approved
	Current wording in the specification is misleading and may cause confusion in implementation.

	Text proposal
	4.2 Transmission timing adjustments
< Unchanged parts are omitted >
If the received downlink timing changes and is not compensated or is only partly compensated by the uplink timing adjustment without timing advance command as described in [10, TS 38.133], the UE changes [image: image28.png]Nta



 accordingly. If a UE operates with two TAGs on an active UL BWP of a serving cell, the UE expects that a difference between a first downlink timing associated with a first TAG and a second downlink timing associated with a second TAG is not larger than the CP length for the active UL BWP unless the UE indicates larger-thanCP-capability. If a UE indicates XYZ_capability, is provided SRS-autonomousTAupdate [10, TS 38.133], and transmits SRS based on a configuration by SRS-PosResourceSet in SRS-PosRRC-InactiveConfig-ValidityArea in RRC_INACTIVE state, 
· if the UE is provided SRS-autonomousTAupdate, the UE may autonomously update [image: image30.png]Nta



 at cell reselection; 
· if the UE is not provided SRS-autonomousTAupdate, the UE maintains the [image: image32.png]Nta



 of a last serving cell prior to the release of a dedicated RRC connection [11, TS 38.321].
< Unchanged parts are omitted >




R1-2312303
Summary #2 for low power high accuracy positioning
Moderator (Huawei, CMCC)

Agreement
From RAN1 perspective, for TA adjustment upon cell reselection within the validity area, UE is not expected to reduce the TA value to be a negative value. There is no RAN1 specification impact.

Agreement
For indication of the NCD-SSB as the pathloss reference RS for the positioning SRS resource set configured in the RRCRelease message, the fields PhysCellId and ssb-IndexNcell pertaining to the IE SSB-InfoNCell need to be updated to clarify NCD-SSB can be configured, from RAN1 perspective, for example,
	physicalCellId
This field specifies the physical cell ID of the neighbour cell or NCD-SSB of the serving cell for which SSB configuration is provided.

	ssb-IndexNcell

This field specifies the index of the SSB for a neighbour cell or of a NCD-SSB of the serving cell. See TS 38.213 [13]. If this field is absent, the UE determines the ssb-IndexNcell of the physicalCellId

based on its SSB measurement from the cell.


8.3.4 Bandwidth aggregation for positioning measurements

R1-2310841
Maintenance of positioning with BW aggregation
Huawei, HiSilicon, China Telecom, China Unicom

R1-2310980
Remaining issues on bandwidth aggregation for positioning measurements
Nokia, Nokia Shanghai Bell
Late submission
R1-2311099
Remaining issues on bandwidth aggregation for positioning measurements
vivo

R1-2311145
Maintenance for Bandwidth Aggregation for Positioning
Intel Corporation

R1-2311167
Remaining issues on bandwidth aggregation for positioning measurements
Spreadtrum Communications

R1-2311225
Remaining Issues of bandwidth aggregation for positioning measurement
OPPO

R1-2311344
Maintenance issues on bandwidth aggregation for positioning measurements
CATT

R1-2311405
Remaining issues on bandwidth aggregation for positioning measurement
xiaomi

R1-2311461
Maintenance on BW aggregation for positioning
ZTE

R1-2311464
Summary #1 for BW aggregation positioning
Moderator (ZTE)

R1-2311465
Summary #2 for BW aggregation positioning
Moderator (ZTE)

R1-2311484
Maintenance on BW aggregation for positioning measurements
CMCC

R1-2311600
Remaining issues on bandwidth aggregation for positioning measurements
InterDigital, Inc.

R1-2311624
Remaining issues on bandwidth aggregation for positioning measurements
NTT DOCOMO, INC.

R1-2311686
Remaining Issues On Bandwidth aggregation for positioning measurements
Apple

R1-2311846
Maintenance on Bandwidth Aggregation for Positioning Measurements
Samsung

R1-2311912
Remaining issues on Bandwidth aggregation for positioning measurements
LG Electronics

R1-2312038
Discussion on Bandwidth aggregation for Positioning
Qualcomm Incorporated

R1-2312093
Maintenance for bandwidth aggregation for positioning
MediaTek Korea Inc.

R1-2312190
Remaining issues on bandwidth aggregation for positioning measurements
Ericsson

R1-2311464
Summary #1 for BW aggregation positioning
Moderator (ZTE)

Agreement
The new ReportingGranularityfactor also supports k = {-3, -4, -5, -6} in addition to {-1, -2} 

· These k values are applicable for timing measurements for all applicable positioning methods

· Support for both DL and UL
· Support for both FR1 and FR2
· Reply the RAN4 LS R1-2310797, and CC to RAN2 and RAN3.
R1-2312394
Draft Reply LS on SRS and PRS bandwidth aggregation for positioning
Moderator (ZTE)
Agreement
Draft LS reply to RAN4 in R1-2312394 is endorsed. Final LS in R1-2312395.
Conclusion
With regards to TEG reporting for PRS/SRS bandwidth aggregation, for Rx, a single Rx or RxTx TEG ID is reported for the aggregated measurement.
Agreement
When the LMF requests aggregated measurements, the following existing requested fields can also be applicable:
· A request for configuring the UE to measure the same aggregated DL-PRS Resources of a TRP with N different UE Rx TEGs

· Reuse the existing IE: measureSameDL-PRS-ResourceWithDifferentRxTEGs
· A request for configuring the UE to measure the same aggregated DL-PRS Resources of a TRP with N different UE RxTx TEGs

· Reuse the existing IE: measureSameDL-PRS-ResourceWithDifferentRxTxTEGs
Agreement
Endorse the TP 2.1-2 in section 2.1.2 of R1-2311464 for TS 38.212 clause 7.3.1.1.2.
Agreement
Endorse the TP 3.1-1 in section 3.1.1 of R1-2311464 for TS 38.214 clause 6.2.1.4.2.
Agreement
If the UE/gNB reports aggregated timing measurement, the single reported RSRP/RSRPP (if reported) is based on aggregated PRS/SRS resources across aggregated PFLs/carriers.

· Note1: it is up to RAN4 whether to define a corresponding requirement
· Note2: for UL, measured SRS signals refer to aggregated SRS resources. For DL, measured PRS signals refer to aggregated PRS resources.

R1-2311465
Summary #2 for BW aggregation positioning
Moderator (ZTE)

Agreement
Endorse the TP 2.1-1 in section 2.1.1 of R1-2311465 for TS 38.214 clause 6.2.1.4.2
Agreement
Endorse the TP 4.1-1 in section 4.1.1 of R1-2311465 for TS 38.214 clause 5.1.6.5.3
Agreement
The TP below is endorsed for TS38.214
	TP 10.1-2

	Reason for change
	In the current RAN1 specification, it specifies that the UE may assume that the PRS/SRS resources across the linked PRS/SRS resource sets are linked for bandwidth aggregation. If the linked PRS/SRS resource sets satisfy the listed conditions, the UE should assume these resource sets are linked for the bandwidth aggregation. The current “may assume” is not a clear wording. 

	Summary of change
	The UE should assume or should determine that DL PRS resources across the linked DL PRS resource sets which satisfy the above conditions are linked for bandwidth aggregation.

	Consequences if not approved
	The current “may assume” is not a clear wording.

	Text proposal
	-------------------------------------- TS 38.214 -----------------------------------------------------
< Unchanged text omitted >
5.1.6.5.3
PRS bandwidth aggregation for positioning measurements

When the UE is expected to perform aggregated measurements for bandwidth aggregation across DL PRS positioning frequency layers, the UE expects to be configured with linkage information, via higher layer parameter [linkage], between DL PRS resource sets across DL PRS positioning frequency layers. For the linked DL PRS resource sets, the UE is expected to be configured with the same values of QCL, dl-PRS-Periodicity-and-ResourceSetSlotOffset, dl-PRS-NumSymbols, dl-PRS-ResourceTimeGap, dl-PRS-ResourceRepetitionFactor, dl-PRS-ResourceSymbolOffset, dl-prs-MutingBitRepetitionFactor, dl-PRS-CyclicPrefix, comb size, power per subcarrier, NR-MutingPattern, and NR-DL-PRS-SFN0-Offset, and the UE is expected to be configured with DL PRS resources that maintain uniformly spaced DL PRS RE pattern within a symbol across aggregated DL PRS positioning frequency layers. The UE may assumes that DL PRS resources across the linked DL PRS resource sets which satisfy the above conditions are linked for bandwidth aggregation, and the UE may assume phase continuity on the DL PRS resources on same symbol(s); otherwise, the UE does not assume that PRS resources from the linked DL PRS resource sets are linked for bandwidth aggregation.
< Unchanged text omitted >

6.2.1.4.2
SRS bandwidth aggregation for positioning measurements

The UE is expected to be configured with linkage information [linkage] on SRS resource sets for positioning across two or three CCs which are linked for bandwidth aggregation. For the linked SRS resource sets, the UE is expected to be configured with the same values of startPosition, nrofSymbols, periodicityAndOffset, slotOffset, alpha, p0, subcarrier spacing, CP, and comb size, and the UE is expected to maintain phase continuity for the SRS transmission. The UE may assumes that SRS resources across the linked SRS resource sets which satisfy the above conditions are linked for bandwidth aggregation, otherwise, the UE does not assume that SRS resources of the linked SRS resource sets are linked for bandwidth aggregation. For the linked SRS resource sets for bandwidth aggregation across CCs, if an SRS configured by the higher layer parameter SRS-PosResource, along with the [switching period] when applicable, collides with other signals or channels on a symbol and if the SRS in that symbol is dropped, SRS transmission of the linked SRS resource sets across all CCs is dropped on that symbol.
< Unchanged text omitted >


8.3.5 Positioning for RedCap UEs
R1-2310823
On remaining open issues and maintenance for RedCap UE Positioning
FUTUREWEI

R1-2310842
Maintenance of RedCap positioning
Huawei, HiSilicon

R1-2310981
Remaining issues on Positioning for RedCap UEs
Nokia, Nokia Shanghai Bell

Late submission

R1-2310989
Remaining issues of positioning for RedCap UEs
New H3C Technologies Co., Ltd.

R1-2311100
Remaining issues on positioning for RedCap UEs
vivo

R1-2311146
Remaining details of Positioning for RedCap Ues
Intel Corporation

R1-2311168
Remaining issues on positioning for RedCap UEs
Spreadtrum Communications

R1-2311227
Remaining issues of positioning for RedCap UEs
OPPO

R1-2311345
Maintenance issues on positioning for RedCap UEs
CATT

R1-2311418
Remaining issues on positioning for RedCap UEs
NEC

R1-2311462
Maintenance on Positioning for RedCap UEs
ZTE

R1-2311485
Maintenance on RedCap UE positioning
CMCC

R1-2311601
Remaining issues on positioning for RedCap UEs
InterDigital, Inc.

R1-2311625
Remaining issues on positioning for RedCap UEs
NTT DOCOMO, INC.

R1-2311687
Remaining Issues On Positioning for RedCap UEs
Apple

R1-2311847
Maintenance on Positioning for RedCap UEs
Samsung

R1-2311913
Remaining issues on positioning support for RedCap UEs
LG Electronics

R1-2312039
Maintenance for Positioning for Reduced Capabilities UEs
Qualcomm Incorporated

R1-2312094
Maintenance for RedCap UE for positioning
MediaTek Korea Inc.

R1-2312191
Remaining issues on positioning for RedCap Ues
Ericsson
R1-2312342
Feature Lead summary #1 for Positioning for RedCap UEs
Moderator (Ericsson)

R1-2312343
Feature Lead summary #2 for Positioning for RedCap UEs
Moderator (Ericsson)

Agreement
Endorse the TP 2.4-1 in section 2.5.1 of R1-2312343

Agreement
Endorse the TP 2.6-1 in section 2.7.1 of R1-2312343

Agreement
For the values of the starting slot offset for each of the hops following the first hop in time:

· Alt1: the value range can be {0,1,2…, nrof slot in periodicity -1} in slots for the slot offset.

· The value range slot offset for each hop applies to both the periodic and semi-persistent SRS.

· The periodicity in PeriodicityandOffset configured for each hop for a SRS resource with Tx hopping must be the same.

Agreement
The configuration of SRS for positioning with Tx hopping including SCS, CP size and reference point for bandwidth determination is common to all configured SRS for positioning with Tx hopping resource(s). 

· The configuration for positioning SRS with frequency hopping is outside any data BWP configuration.

R1-2312344
Feature Lead summary #3 for Positioning for RedCap UEs
Moderator (Ericsson)

Agreement
For measurements based on DL PRS with Rx frequency hopping or UL SRS with Tx hopping:

· UE/gNB can report either a single-hop or multi-hops measurement.

· Indication of which of a single-hop or multi-hops measurement is optionally reported.

· Note: mapping of the indicator to performance requirement(s), or impact to performance requirement(s), is up to RAN4
Agreement

For SRS for positioning with Tx hopping n_0 is the initial frequency hop index defined as n_0=floor(n_FirstHop^RB/(m_hop^SRS-m_overlap^hop))

· No new parameter is defined

Note: the corresponding working assumption from RAN1#114bis is confirmed with this agreement.
R1-2312345
Feature Lead summary #4 for Positioning for RedCap UEs
Moderator (Ericsson)

Agreement
For aperiodic positioning SRS with frequency hopping, switching time to/from active UL BWP is added in the minimal time interval between the last symbol of PDCCH triggering A-SRS and the first symbol of the triggered SRS in the first hop.

Agreement
For the determination of collision between PUSCH or PUCCH and the SRS with tx hopping:

· For a transmission of an SRS for positioning symbol with frequency hopping in a hop in symbol [image: image34.png]


 and a PUSCH or PUCCH transmission[image: image36.png]


starting in symbol[image: image38.png]


, where [image: image40.png]


 is the switching time to/from the active BWP, the UE shall apply the dropping rules taking into account:

· DCI(s) for which the time interval between the last symbol of PDCCH and the SRS in symbol [image: image42.png]


 is at least ([image: image44.png]


 + [image: image46.png]


) symbols  

· DCI(s) for which the time interval between the last symbol of PDCCH and the colliding PUSCH/PUCCH in symbol [image: image48.png]


 is at least N2 symbols

· Note: as in legacy

· For the calculation of N2, use the smallest SCS between the SCS configured for the SRS with tx hopping and the SCS of the PUSCH 

Agreement
The previous agreement above is revised as below
For the determination of collision between PUSCH or PUCCH and the SRS with tx hopping:

· For a transmission of a hop for an SRS resource for positioning with frequency hopping starting in symbol [image: image50.png]


 and a PUSCH or PUCCH transmission[image: image52.png]


starting in symbol[image: image54.png]


, where [image: image56.png]


 is the switching time to/from the active BWP, the UE shall apply the dropping rules taking into account:

· DCI(s) for which the time interval between the last symbol of PDCCH and the SRS in symbol [image: image58.png]


 is at least [image: image60.png]


 symbols and additional time duration [image: image62.png]



· DCI(s) for which the time interval between the last symbol of PDCCH and the colliding PUSCH/PUCCH in symbol [image: image64.png]


 is at least N2 symbols

· 
· For the calculation of N2, use the smallest SCS between the SCS configured for the SRS with tx hopping, the SCS of the PUSCH, and the SCS of the PDCCH
Agreement
The UE is expected to switch back to the active BWP when the time between two consecutive hops exceeds twice the switching time to/from the BWP. 

· Note: this is applicable when UTW is configured or not configured. 

Conclusion

Comb offset hopping is not supported for positioning SRS with frequency hopping for RedCap UEs.

Agreement
Endorse the TP 2.9-1 in section 2.10.1 of R1-2312344, with deletion of “s” in this text: “in each hops”.
Agreement
Endorse the TP 2.10-1b in section 2.11.1 of R1-2312344

Agreement
Endorse the TP 2.12-1 in section 2.13.1 of R1-2312344

Agreement
Endorse the TP 2.17-1b in section 2.18.1 of R1-2312344
R1-2312652
Feature Lead summary #5 for Positioning for RedCap UEs
Moderator (Ericsson)

Agreement
TP 2.8-1b in section 2.9.1 of R1-2312652 is endorsed for Section 6.2.1.4.1 in TS 38.214.

Agreement
Update the earlier agreement as follows:

	Agreement
For RedCap UEs positioning transmitting the UL SRS with frequency hopping, regarding the collisions between other UL and DL signals/channels and the UL SRS with frequency hopping, support both of the following options 

· Option 1: UL time window where the UE is not expected to transmit other signals/channels and is only expected to transmit FH SRS for positioning.

· FFS details of an UL time window

· Note: it implies that UE drops the transmission of other signals/channels and transmits SRS for positioning

· Option 2: new collision rules between the UL SRS with frequency hopping and other UL and DL signals/channels/. Option 2 can apply without or outside UL time window (i.e. option 1)

· FFS: details on the collision rules

Note: it is understood that option 2 is a component of the feature for UL SRS Tx hopping (FG 41-5-2), and option 1 is a separate feature group.

Note: UE is not expected to be configured with a SRS for positioning hopping cycle, including the switching time from/to active BWP required ahead of the first hop and after the last hop, partially overlapping with UTW.


