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9.5 Expanded and Improved NR Positioning
Please refer to RP-230328 for detailed scope of the WI. Aspects related to simultaneous measurements (see RAN1 LS reply to SA2 on PRU procedures) are to be handled in agenda 9.5.2.

Rapporteur to provide initial input on higher layer signalling under agenda item 9.5. For input on higher layer signalling from any other source, please include it as part of your tdoc to relevant sub-agenda items.

[113-R18-Pos] Email discussion on NR positioning – Debdeep (Intel)

· To be used for sharing updates on online/offline schedule, details on what is to be discussed in online/offline sessions, tdoc number of the moderator summary for online session, etc
R1-2304827
Higher layer parameters for Rel-18 Positioning
Intel Corporation
R1-2304332
LS on the RAT-dependent positioning integrity
RAN2, OPPO

Discussion on response LS to be handled in agenda item 9.5. To be moderated by Fumihiro (InterDigital).

Relevant tdocs:

R1-2304446
Draft reply LS on the RAT-dependent positioning integrity
vivo

R1-2304696
Discussion on the RAT-dependent positioning integrity
CATT

R1-2304697
Draft reply LS on the RAT-dependent positioning integrity
CATT

R1-2304922
Draft Reply LS on RAT-dependent positioning integrity
ZTE

R1-2304923
Discussion on RAT-dependent positioning integrity
ZTE

R1-2305121
Discussion for LS reply on the RAT-dependent positioning integrity
InterDigital, Inc.

R1-2305122
Draft LS reply on the RAT-dependent positioning integrity
InterDigital, Inc.

R1-2305417
Discussion on LS on the RAT-dependent positioning integrity
OPPO

R1-2305490
Draft reply LS on the RAT-dependent positioning integrity
Samsung

R1-2305491
Discussion on the RAT-dependent positioning integrity
Samsung

R1-2305827
Discussion on LS on the RAT-dependent positioning integrity
Ericsson

R1-2305828
Draft reply LS on the RAT-dependent positioning integrity
Ericsson

R1-2305933
Discussion on RAT-dependent positioning integrity
Huawei, HiSilicon

R1-2306109
Moderator summary on LS reply on the RAT-dependent positioning integrity (R1-2304332)
Moderator (InterDigital, Inc.)
For Q0 (RAN2 working assumption)

Agreement
From RAN1’s perspective, no concerns are identified for the RAN2 working assumption “It is left to LMF implementation to decide the measurement error source bound distribution based on the measurement results from UE and/or NG-RAN”

For Q1 (Beam related information as error sources)

Agreement

Regarding whether beam-related information (Beam Bore-Sight Direction and Beam Antenna Information) are error sources or not, RAN1 made the following conclusion in RAN1#111, “RAN1 could not reach consensus on whether beam information (NR-TRP -BeamAntennaInfo) and boresight direction of DL PRS (NR-DL -PRS -BeamInfo) are error sources or not for DL-AoD for UE -based positioning integrity mode.”, where the definition of “UE-based positioning integrity mode” can be found in Table 9.4.1.1.1 in TR 38.857.
For Q2 (Application of DNU flags for TRP/UE positioning measurements)

Agreement

As agreed in RAN1#110b-e, from RAN1 perspective, study of the application of DNU flag for determination of positioning integrity is within the scope of RAN2 discussion. Specification impact(s) of DNU flag(s) can be discussed in RAN2.

R1-2306156
Draft LS reply on the RAT-dependent positioning integrity
Moderator (InterDigital, Inc.)

R1-2306157
LS reply on the RAT-dependent positioning integrity
RAN1, InterDigital, Inc.
R1-2306156
[Draft] Reply LS on the RAT-dependent positioning integrity
Moderator (InterDigital, Inc.)
Agreement

The draft LS in R1-2306156 is endorsed. Final LS in R1-2306157.

9.5.1 Sidelink positioning
R1-2304306
Reply LS to LS to SA2 on Sidelink positioning procedure
SA2, xiaomi

Discussion on response LS to be handled in agenda item 9.5. To be moderated by Qun (xiaomi).

Relevant tdocs:

R1-2304448
Draft reply LS to SA on Sidelink positioning procedure
vivo

R1-2304692
Discussion on Sidelink positioning procedure
CATT

R1-2304693
Draft reply LS on Sidelink positioning procedure
CATT

R1-2304924
Draft Reply LS on Sidelink positioning procedure
ZTE

R1-2305025
Draft Reply LS on Sidelink positioning procedure
xiaomi

R1-2305425
Discussion on the LS from SA2 on Sidelink positioning procedure
OPPO

R1-2305426
Draft reply LS to SA2 on Sidelink positioning procedure
OPPO

R1-2305890
Discussion on reply LS to LS to SA2 on Sidelink positioning procedure
Ericsson

R1-2305891
Draft Reply LS to SA2 on Sidelink positioning procedure
Ericsson

R1-2305939
Discussion on SL positioning procedures
Huawei, HiSilicon

R1-2306082
Moderator summary on discussion of SA2 LS in R1-2304306 on SL positioning procedure
Moderator (Xiaomi)
Agreement
RAN1 provide the following reply to SA2 and cc to RAN2:

“From RAN1 perspective, it is feasible to specify relative velocity in Rel-18. RAN1 assumes that there is no RAN1 specification impact.”

R1-2306140
[Draft] Reply LS on Sidelink positioning procedure
Moderator (Xiaomi)
Agreement

The draft LS in R1-2306140 is endorsed. Final LS in R1-2306208.

9.5.1.1 SL positioning reference signal
Including procedures related to transmit power control
R1-2304345
Design of SL positioning reference signal SL-PRS
Nokia, Nokia Shanghai Bell

R1-2304365
Discussion on SL positioning reference signal
FUTUREWEI

R1-2304411
Discussion on SL positioning reference signal
TOYOTA Info Technology Center

R1-2304484
Discussion on SL positioning reference signal
vivo

R1-2304562
Discussion on SL positioning reference signal
Spreadtrum Communications

R1-2304621
Remaining issues on SL-PRS and power control
Huawei, HiSilicon

R1-2304677
Considerations on some aspects of SL PRS
Continental Automotive

R1-2304735
On SL positioning reference signal
CATT, GOHIGH

R1-2304828
On SL Positioning Reference Signals
Intel Corporation

R1-2304859
Discussion on SL positioning reference signal
China Telecom

R1-2304906
Discussion on sidelink positioning reference signal
xiaomi

R1-2304927
Discussion on SL positioning reference signal
ZTE

R1-2304967
Discussion on Sidelink Positioning Reference Signal
Panasonic

R1-2305003
Discussion on SL positioning reference signal
NEC

R1-2305041
On SL Positioning Reference Signal
Sony

R1-2305098
Discussion on SL positioning reference signal
CMCC

R1-2305125
SL-PRS design and power control for SL-PRS
InterDigital, Inc.

R1-2305168
Considerations on SL PRS sequence ID selection
Philips International B.V.

R1-2305199
Design considerations on SL positioning reference signal
Fraunhofer IIS, Fraunhofer HHI

R1-2305247
On SL positioning reference signal
Apple

R1-2305341
Reference Signal Design for SL Positioning
Qualcomm Incorporated

R1-2305427
Discussion on SL positioning reference signal
OPPO

R1-2305518
On SL Positioning Reference Signal
Samsung

R1-2305634
Discussion on SL positioning reference signal
LG Electronics

R1-2305684
SL positioning reference signal
Sharp

R1-2305701
Discussion on sidelink positioning reference signal
ASUSTeK

R1-2305736
Discussion on SL PRS Design
Lenovo

R1-2305829
SL positioning reference signal design
Ericsson

R1-2305836
Reference signal design for sidelink positioning
MediaTek (Chengdu) Inc.

R1-2305883
SL positioning reference signal design
Ericsson

Withdrawn

R1-2305901
Further discussion on sidelink positioning reference signal design aspects
CEWiT
R1-2305995
FL summary #1 on SL positioning reference signal
Moderator (Intel Corporation)

Agreement
In a dedicated resource pool, a SL PRS resource is immediately preceded by an AGC symbol unless RAN1 explicitly agrees that an AGC symbol is not included for specific cases (if any).

Agreement
· In a dedicated resource pool, a SL PRS resource is immediately followed by a gap symbol at least:

· if the gap symbol corresponds to the last SL symbol of a slot.

· Note: the gap can be used at least for Tx/Rx switching

· FFS: when TDM of multiple SL PRS resources within a slot is enabled in the dedicated resource pool

· FFS: Other cases.

· FFS: for SL PRS resource in a shared resource pool.

Agreement
For a dedicated resource pool, at least the case where SL PRS bandwidth is same as resource pool bandwidth is supported.

Agreement
For a shared resource pool, SL PRS bandwidth is same as the bandwidth indicated for PSSCH.

R1-2305996
FL summary #2 on SL positioning reference signal
Moderator (Intel Corporation)

Agreement
For a shared resource pool

· A SL PRS resource refers to a time-frequency resource within a slot that is used for SL PRS transmission.

· Characteristics associated with a SL PRS resource in a slot of a shared resource pool include at least: 

· SL PRS resource ID, 

· SL PRS comb offset and associated SL PRS comb size (N), 

· SL PRS starting symbol and number of SL PRS symbols (M),

· SL PRS frequency domain allocation

· SL PRS freq domain allocation is not used to identify a unique SL PRS resource ID

· A SL PRS resource is identified by a combination of SL PRS resource ID and a SL PRS frequency domain allocation. This combination is unique within a slot of a shared resource pool.

NOTE 1: The above does not imply need for signalling/(pre-)configuration of all these parameters

Conclusion
For a dedicated or shared resource pool, at least the following characteristics are NOT included as part of characteristics of a SL PRS resource:

· Periodicity, number of instances/repetitions of SL PRS
Agreement
Comb-based multiplexing of SL PRS resources from different UEs in a slot is NOT supported for shared resource pools.
Conclusion

TDM-ed SL PRS resources within a slot from a single UE in a dedicated/shared resource pool is not supported in Rel-18.
Agreement
Multiple (M,N) pairs within a slot in a dedicated resource pool is supported  only when the different (M, N) pairs are always multiplexed via TDM to different sets of symbols in a slot. Only a single (M,N) value can be mapped within one TDM duration (i.e. one set of symbols).
R1-2305997
FL summary #3 on SL positioning reference signal
Moderator (Intel Corporation)
Working assumption
· For SL PRS sequence generation, the parameter [image: image2.png]SL-PRS
Nipeeq.



 is defined as below QUOTE nID,seqSL-PRS :
· [image: image4.png]SL-PRS
Nipeeq.



 is provided by higher layers to a Tx UE 
· Details on higher layers, including consideration of Tx UE’s own higher layer, are up to RAN2
· The higher layer parameter is provided to an Rx UE via LPP/SLPP.

· FFS: If (pre-)configured for a resource pool and use of SL PRS for sensing is supported, [image: image6.png]SL-PRS
Nipeeq.



 is based on 12 LSB bits CRC of PSCCH associated with the SL PRS

· Otherwise (i.e., if not provided by higher layers), [image: image8.png]SL-PRS
Nipeeq.



 is based on 12 LSB bits CRC of PSCCH associated with the SL PRS
Agreement
For a shared resource pool, SL PRS transmit power is same as that for PSSCH.

Agreement
For SL PRS in a shared resource pool, the symbols of a SL-PRS resource within a slot are consecutive symbols.
9.5.1.2 Measurements and reporting for SL positioning
R1-2304346
On measurements and reporting for SL positioning
Nokia, Nokia Shanghai Bell

R1-2304366
Discussion on measurements and reporting for SL positioning
FUTUREWEI

R1-2304485
Discussion on measurements and reporting for SL positioning
vivo

R1-2304563
Discussion on measurements and reporting for SL positioning
Spreadtrum Communications

R1-2304622
Remaining issues on SL positioning measurement and reporting
Huawei, HiSilicon

R1-2304736
On measurements and reporting for SL positioning
CATT, GOHIGH

R1-2304796
On measurements for SL positioning congestion control
Continental Automotive

R1-2304829
On measurements and reporting for SL positioning
Intel Corporation

R1-2304907
Discussion on measurements and reporting for SL positioning
xiaomi

R1-2304928
Discussion on SL positioning measurements and reporting
ZTE

R1-2305042
Discussion on measurements and reporting for SL positioning
Sony

R1-2305099
Discussion on measurements and reporting for SL positioning
CMCC

R1-2305126
Measurement and reporting for SL positioning
InterDigital, Inc.

R1-2305200
Measurements and reporting for SL positioning
Fraunhofer IIS, Fraunhofer HHI

R1-2305248
On Measurements and reporting for SL positioning
Apple

R1-2305342
Measurements and Reporting for SL Positioning
Qualcomm Incorporated

R1-2305428
Discussion on measurements and reporting for SL positioning
OPPO

R1-2305476
Discussion on SL positioning measurements and reporting
BUPT

Late submission

R1-2305519
On Measurements and Reporting for SL Positioning
Samsung

R1-2305635
Discussion on measurements and reporting for SL positioning
LG Electronics

R1-2305685
Measurements and reporting for SL positioning
Sharp

R1-2305737
Discussion on SL Positioning Measurement and Reporting
Lenovo

R1-2305830
Measurements and reporting for SL positioning
Ericsson

R1-2305837
Measurement and reporting design for sidelink positioning
MediaTek (Chengdu) Inc.

R1-2305884
Measurements and reporting for SL positioning
Ericsson

Withdrawn

R1-2305902
View on measurements and reporting for SL positioning methods
CEWiT
R1-2306097
Summary #1 on Measurements and reporting for SL positioning
Moderator (vivo)
Agreement
For definition of SL-PRS based Rx-Tx measurement, the actual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement if the UE optionally reports the Tx time information, otherwise use the Rel-16/17 definition for gNB Rx-Tx time difference/UE Rx-Tx time difference in Uu.

· FFS: details of the Tx time information

· FFS: whether additionally the network or LMF can request the UE to report the Tx time information

· Note: the value of Rx-Tx measurement is within [-0.5 0.5] ms

Agreement
For provision of assistance information for sidelink positioning, the ARP location information can be provided to LMF or UE.
· FFS: which UEs can receive the location information (note: which may be decided by other WGs)

· FFS: details on the location information, e.g., relative location information 

· Note: different ARPs have their own location information

Agreement

For per ARP measurement
· The ARP ID of an ARP used for reception can be reported along with SL positioning measurement in measurement report.The ARP ID is used to uniquely identify an ARP associated with a UE

· FFS: UE can indicate whether different ARPs for Rx and Tx are used for UE Rx-Tx time difference, if the UE optionally reports the Tx time information

· FFS: ARP ID of an ARP used for transmission, and details if supported
Agreement

Support at least the following mechanism to mitigate the impact of synchronization errors between anchor UEs for SL-TDoA based measurement

· Exchange of synchronization information of anchor UEs between a UE and LMF or another UE. 

· FFS detailed synchronization information. E.g: synchronization source, relative time difference (RTD), synchronization quality information 

· FFS other mechanisms

R1-2306098
Summary #2 on Measurements and reporting for SL positioning
Moderator (vivo)

Agreement

Location information of the target UE based on sidelink positioning measurements can be reported at least to LMF.
· FFS: on whether quality information of location is included, e.g., uncertainty etc

· Up to other WGs to determine whether location information of the target UE can be reported to another UE

· Up to RAN2 for signaling details

· FFS: whether and how to report per ARP location information.

Agreement

For definition of SL-PRS based RSRP measurement in frequency range 2

· SL PRS-RSRP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch.

· If receiver diversity is in use by the UE, the reported SL PRS-RSRP value shall not be lower than the corresponding SL PRS-RSRP of any of the individual receiver branches.

For definition of SL-PRS based RSRPP measurement in frequency range 2

· SL PRS-RSRPP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch.

· If receiver diversity is in use by the UE, the reported SL PRS-RSRPP value shall not be lower than the corresponding SL PRS-RSRPP of any of the individual receiver branches.

Agreement

Support reporting parameters needed for converting LCS to GCS in a similar way as in TS 38.455. 

· The translation of the LCS to GCS uses the set of angles [image: image10.png]


 (bearing angle), [image: image12.png]


 (downtilt angle),  [image: image14.png]


 (slant angle), which can be reported together with the AoA (ϕ) and ZoA (θ) in LCS.
Agreement

For provision of assistance information for SL AoA measurement, expected SL-AoA value and uncertainty range can be provided to measuring UE.

· No specification impact on how to set the uncertainty range
· From RAN1 perspective, no performance requirements are expected to be defined for the uncertainty range in Rel-18
Agreement

A time stamp associated to each SL positioning measurement within the report includes at least the followings:
· SFN, slot number, and optionally including nr-PhysCellID, nr-ARFCN, nr-CellGlobalID
· FFS if at least one of nr-PhysCellID, nr-ARFCN, nr-CellGlobalID is always included
· Or DFN and slot number
· FFS: sidelink synchronization identity

FFS: SL-PRS resource ID is included within the measurement report
FFS: symbol number
Agreement

When GNSS is used for synchronization reference, DFN Initialisation Time is defined based on Tref and OffsetDFN defined for sidelink communications (Subclause 5.8.12 in 38.331).
Agreement

For SL-PRS based RSTD measurement report, the reference UE information is included in measurement reporting.
· FFS: details of the reference UE information

R1-2306099
Summary #3 on Measurements and reporting for SL positioning
Moderator (vivo)
9.5.1.3 Resource allocation for SL positioning reference signal

Including details related to the support of unicast/groupcast/broadcast of SL PRS transmissions.
R1-2304347
On resource allocation for SL positioning reference signal
Nokia, Nokia Shanghai Bell

R1-2304367
Discussion on resource allocation for SL PRS
FUTUREWEI

R1-2304412
Discussion on resource allocation for SL positioning reference signal
TOYOTA Info Technology Center

R1-2304486
Discussion on resource allocation for SL positioning reference signal
vivo

R1-2304564
Discussion on resource allocation for SL positioning reference signal
Spreadtrum Communications

R1-2304623
Discussion on SL-PRS resource allocation
Huawei, HiSilicon

R1-2304676
Considerations on resource allocation for SL positioning
Continental Automotive

R1-2304737
On resource allocation for SL positioning reference signal
CATT, GOHIGH

R1-2304830
On resource allocation for SL positioning
Intel Corporation

R1-2304908
Discussion on resource allocation for SL positioning reference signal
xiaomi

R1-2304929
Discussion on resource allocation for SL positioning reference signal
ZTE

R1-2304968
Discussion on Resource Allocation for SL-PRS 
Panasonic

R1-2305004
Discussion on resource allocation for SL positioning reference signal
NEC

R1-2305043
On Resource Allocation for SL Positioning Reference Signal
Sony

R1-2305100
Discussion on resource allocation for SL positioning reference signal
CMCC

R1-2305127
Resource allocation for SL positioning reference signal
InterDigital, Inc.

R1-2305213
Considerations on SL-PRS resource allocation
Fraunhofer IIS, Fraunhofer HHI

R1-2305249
On Resource allocation for SL positioning reference signal
Apple

R1-2305343
Resource Allocation for SL-PRS
Qualcomm Incorporated

R1-2305429
Discussion on resource allocation for SL positioning reference signal
OPPO

R1-2305520
On Resource Allocation for SL Positioning Reference Signal
Samsung

R1-2305636
Discussion on resource allocation for SL positioning reference signal
LG Electronics

R1-2305686
Resource allocation for SL positioning reference signal
Sharp

R1-2305702
Discussion on resource allocation for SL PRS
ASUSTeK

R1-2305741
Discussion on SL Positioning Resource Allocation
Lenovo

R1-2305785
Considerations on resource allocation for SL positioning
ITL

R1-2305831
Resource allocation for SL positioning reference signal
Ericsson

R1-2305839
Resource allocation for SL-PRS
MediaTek (Chengdu) Inc.

R1-2305885
Resource allocation for SL positioning reference signal
Ericsson

Withdrawn

R1-2305903
Further discussion on SL positioning resource allocation for SL positioning reference signal
CEWiT
R1-2306067
Moderator Summary #1 on resource allocation for SL PRS
Moderator (Qualcomm)
Agreement
For a dedicated resource pool for SL positioning, SL-PRS cannot be transmitted in a slot without associated PSCCH.

Agreement
PSSCH is not included in dedicated resource pool for SL positioning.

Agreement
With regards to the SCI signaling in a shared resource pool, 

· Support a new format for 2nd stage SCI.

· FFS how to indicate the new 2nd stage SCI format

· FFS: If a 2nd stage SCI indicates both SL-PRS and SL-SCH, the cast type, destination ID, source ID are shared.

Agreement
In shared resource pools,

· With regards to PSCCH and SL-PRS multiplexing, support Alt. B.1. from previous agreement (i.e., Only TDMing is supported)

Agreement
In a shared resource pool, SL-PRS, associated PSCCH and PSSCH scheduled by the PSCCH are included in the same slot:

· With regards to PSSCH and SL-PRS multiplexing, only TDMing is supported for the already agreed comb sizes 1, 2, 4

Agreement
In a shared resource pool, SL-PRS, associated PSCCH and PSSCH scheduled by the PSCCH are included in the same slot:

· The PSSCH is used for 2nd SCI and SL-SCH

· Note: the UE may not have data available for transmission. Up to RAN2 how to define the specification support for this case.

Agreement
For the shared resource pool, reuse the existing IUC signaling of both Scheme 1 and Scheme 2.

· SL-PRS transmissions are treated as any other legacy transmission for SL communication when considering IUC information exchanges. 

Conclusion

For Rel-18 sidelink positioning:

· For the dedicated resource pool, IUC signalling is not supported

· Do not support that a UE can reserve a SL-PRS resource for the transmission of another UE

Conclusion

Do not support ACK/NACK feedback for SL-PRS or lower-layer feedback-based retransmissions in Release 18.
R1-2306124
Moderator Summary #2 on resource allocation for SL PRS
Moderator (Qualcomm)

Agreement
PSFCH is not included in dedicated resource pool for SL positioning.
Agreement
In the dedicated resource pool, 

· with regards to the SL-PRS time-domain resource allocation within the resource pool support a

· SL-PRS-resource-based allocation


· SCI for SL-PRS should at least indicate the following values:

· Source ID

· Destination ID

· Resource reservation period

· SL-PRS Priority

· Cast type

· With regards to the SL-PRS configuration and/or SL-PRS time assignment information, select one alternative at RAN1#114:
· Alt. 3.1: support a one-to-one mapping relationship between a PSCCH resource and an associated SL-PRS resource in the same slot. 

· Note: In this case, there is no need of an explicit signaling of which SL PRS resource for the same slot

· Note: Same number of PSCCH resource(s) and SL-PRS resource(s) 

· Alt. 3.2: explicit signaling of SL PRS resource in the same slot

· Alt. 3.3: support a mapping relationship between a PSCCH resource and one or more associated SL-PRS resource(s) in the same slot and explicit signaling of SL PRS resource
· Only a one-to-one mapping is used between a PSCCH resource and an associated SL-PRS resource in the same slot if explicit signalling is not used
· Note: with a one-to-one mapping, some SL-PRS resources might not be mapped

· FFS: details, including (pre)configuration
· FFS: Whether and how to indicate SCI resource(s) or SL-PRS resource (s) for a future slot

· FFS: Additional information, e.g. SL-PRS request, Positioning Session ID, number of resource reservation periods

Agreement
In Scheme 2, with regards to the triggering of SL-PRS, confirm the related WA for shared and dedicated resource pools.

· With regards to the lower-layer signalling, support SCI associated with SL-PRS transmission
· FFS: whether this is enabled by (pre)configuration
· FFS: to support also SL-PRS

R1-2306171
Moderator Summary #3 on resource allocation for SL PRS
Moderator (Qualcomm)

Agreement
For Scheme 2, in a dedicated resource pool, 

· Multiple L1 SL-PRS priority are allowed in a resource pool

· A SL PRS resource within the resource selection window is used as a candidate resource

· with regards the reservation interval of SL-PRS, it is provided by UE’s higher layers with values TBD. The set of values is (pre-)configured.

· Use the periodicities available for legacy SL communication and the ones defined for DL-PRS as a starting point.

· with regards to the resource (re)-selection procedure

· support re-evaluation & pre-emption for SL-PRS using the Rel-16 re-evaluation and pre-emption respectively as a starting point. 

Agreement
In dynamic grant type resource allocation in scheme 1,

· For shared resource pool, DCI format 3_0 is being used as a starting point, down-select between the two alternatives below:

· Alt. 1: Indication SL-PRS specific information is explicitly included in DCI
· FFS: Which SL-PRS specific information

· Alt. 2: Indication SL-PRS specific information is not explicitly included in DCI
· FFS: Dedicated resource pool

Agreement
In Scheme 2, congestion control can restrict the range of parameters for SL PRS configuration per resource pool by CBR and priority. Consider further the following parameter(s): 

· Option 1: SL PRS transmission power

· Option 2: Periodicity of SL PRS

· Option 3: Number of occupied subchannels of SL-PRS (for shared resource pool)

· Option 4: Number of SL PRS resources in a slot

· Option 5: comb-size of a SL PRS resource in a slot

· Option 7: Number of OFDM symbols of a SL PRS resource in a slot

· Option 8: Number of SL PRS (re-)transmissions

· FFS: Other options are not precluded

Agreement
In a dedicated resource pool, with regards to the PSCCH, reuse the PSCCH channel structure of SL communications, at least with regards to the following aspects:

· The first PSCCH symbol is mapped to the 2nd symbol available for SL transmissions in a slot 

· Note: 1st symbol available for SL transmissions in a slot is for PSCCH AGC similar to legacy

· PSCCH DM-RS in the slot is being reused from legacy

· The number of PSCCH symbol(s) is (pre-)configured to (down-select at RAN1#114):  

· Alt. 1: 2 or 3 symbols (same as legacy)

· Alt. 3: 1, or 2 or 3 symbols

· The number of PRBs is (pre-)configured using the legacy values

· FFS: reconsider if 1-symbol PSCCH is supported

9.5.2 NR DL and UL carrier phase positioning

R1-2304487
Discussion on carrier phase positioning
vivo

R1-2304565
Discussion on NR DL and UL carrier phase positioning
Spreadtrum Communications

R1-2304624
Remaining issues for NR carrier phase positioning
Huawei, HiSilicon

R1-2304738
On NR DL and UL carrier phase positioning
CATT

R1-2304831
On carrier phase positioning
Intel Corporation

R1-2304909
NR DL and UL carrier phase positioning
xiaomi

R1-2304930
Discussion on carrier phase positioning
ZTE

R1-2304970
Discussion on NR DL and UL carrier phase positioning
Locaila

R1-2305101
Discussion on DL/UL carrier phase positioning
CMCC

R1-2305129
Discussion on positioning based on NR carrier phase measurement
InterDigital, Inc.

R1-2305177
Views on NR DL and UL carrier phase positioning
Nokia, Nokia Shanghai Bell

R1-2305182
Discussion on NR UL and DL carrier phase positioning 
IIT Kanpur, CEWiT

R1-2305214
NR carrier phase measurements for positioning
Fraunhofer IIS, Fraunhofer HHI

R1-2305250
On NR DL and UL carrier phase positioning
Apple

R1-2305344
NR Carrier Phase Positioning
Qualcomm Incorporated

R1-2305386
Discussion on carrier phase positioning in NR
LG Electronics

R1-2305413
Discussions on NR carrier phase positioning
OPPO

R1-2305521
On NR DL and UL Carrier Phase Positioning
Samsung

R1-2305603
Discussion on NR DL and UL carrier phase positioning
NTT DOCOMO, INC.

R1-2305742
DL & UL Carrier Phase Positioning Discussion
Lenovo

R1-2305832
NR DL and UL carrier phase positioning
Ericsson

R1-2305840
Solutions for carrier phase positioning
MediaTek (Chengdu) Inc.

R1-2305886
NR DL and UL carrier phase positioning
Ericsson

Withdrawn
R1-2305970
FL Summary #1 for NR DL and UL carrier phase positioning
Moderator (CATT)

Agreement
Support the following definition of the reference point of the UE/TRP carrier phase measurements: 

· The reference point of the UE carrier phase measurements is defined the same as the reference point of RSTD for both frequency range 1 and frequency range 2.

· The reference point of the TRP carrier phase measurements is defined the same as the reference point of RTOA for both frequency range 1 and frequency range 2.

· Note: It is up to UE/TRP’s implementation on how to map the carrier phase to the reference point for measurement reporting.

Agreement
Adopt the following modifications on the agreements made in RAN1#112bis-e:

To enable simultaneous transmission of UL SRS for positioning by a target UE and a PRU, support the following enhancements:

· Enabling LMF to request the serving gNB of a UE to configure the transmission of the UL SRS resources from the UE within indicated time window(s).

· FFS: the details of the time window, e.g., the start time, duration, periodicity for the time window(s), within the vicinity of a reference SRS configuration or use the existing message of Scheduled Location time

· Enabling LMF to request the serving gNB and neighboring gNBs of the UE to measure the  UL SRS resources from the UE within indicated time window(s).

· Note: this may be a different indicated time window
To enable simultaneous measurements on same DL PRS by a target UE and a PRU, support the following enhancements:

· Enabling LMF to request the UEs, including target UE and PRU(s), to perform measurements on indicated DL PRS resource sets occurring within indicated time window(s).

· FFS: the details of the configuration of the indicated time window(s), e.g., the start time, duration, periodicity for the time window(s), as well as the relationship with the Scheduled Location time.

Agreement
For UE-based carrier phase positioning, support enabling LMF to forward the DL carrier phase measurement reported by a PRU, with additional information of the same PRU to a target UE for UE-based carrier phase positioning in the positioning assistance data.

· Note: Whether the forwarded DL carrier phase measurement is DL RSCP and/or DL RSCPD depends at least on which of them is (are) supported by UE capability.

· additional information of the same PRU includes at least PRU location. 

· FFS: additional PRU information, e.g. the AoD of PRU to each TRP, etc.
Agreement
If a UE reports RSCPD measurements together with RSTD measurements in a measurement report element, the reference TRP for RSCPD is the same as the reference TRP reported for RSTD.

· The target and the reference TRP are in the same PFL

R1-2305971
FL Summary #2 for NR DL and UL carrier phase positioning
Moderator (CATT)

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.
Conclusion

From RAN1’s perspective, carrier phase positioning for UE in RRC_CONNECTED state without measurement gap is not supported in Rel-18.
Working assumption
To enable LMF to optionally request the serving gNB of a UE to configure the transmission of the UL positioning SRS resources from the UE within indicated time window(s), support:
· Option 1D: Each of the time windows is defined with the following parameters:
· The start of the time window, which is indicated by a combination of subframe number, slot offset and symbol index with respect to the SFN initialization time

· The duration of the time window, which is given by a number of consecutive slots/symbols

· FFS: the number of the consecutive slots/symbols

· (Optional) The periodicity of the time window, which is defined similar to IE PeriodicitySRS in “Requested SRS Transmission Characteristics” in TS 38.455.

· FFS: the maximum number of the windows

Agreement
To enable LMF to request the serving gNB and neighboring gNBs of a UE to measure the UL SRS resources from the UE within indicated time window(s), each time window is defined with the following parameters:

· The start of the time window, which is indicated by a combination of subframe number, slot offset and symbol index with respect to the SFN initialization time

· The duration of the time window, which is given by a number of consecutive slots/symbols

· FFS: the number of consecutive slots/symbols

· (Optional) The periodicity of the time window, which is defined similar to IE Measurement Periodicity in MEASUREMENT REQUEST in TS 38.455.

· FFS: the maximum number of the windows

Agreement
To enable LMF to request the UEs, including target UE and PRU(s), to perform measurements on indicated DL PRS resource set(s) occurring within indicated time window(s), each time window is defined with the following parameters:

· The start of the time window, which is indicated by a combination of subframe number, slot offset and symbol index

· The duration of the time window, which is given by a number of consecutive slots/symbols

· FFS: the number of consecutive slots/symbols

· (Optional) The periodicity of the time window, which is defined similar to IE NR-DL-PRS-Periodicity-and-ResourceSetSlotOffset in TS 37.355.FFS: the maximum number of the windows

R1-2305972
FL Summary #3 for NR DL and UL carrier phase positioning
Moderator (CATT)

9.5.3 LPHAP (Low Power High Accuracy Positioning)
R1-2304369
On enhancements for Rel-18 NR LPHAP
FUTUREWEI

R1-2304488
Discussion on low power high accuracy positioning
vivo

R1-2304566
Discussion on LPHAP (Low Power High Accuracy Positioning)
Spreadtrum Communications

R1-2304625
Remaining issues of SRS in multiple cells
Huawei, HiSilicon

R1-2304739
On Low Power High Accuracy Positioning
CATT

R1-2304747
Discussion on Low Power High Accuracy Positioning
Quectel

R1-2304832
On low power high accuracy positioning
Intel Corporation

R1-2304910
Discussion on Low Power High Accuracy Positioning
xiaomi

R1-2304931
Discussion on low power high accuracy positioning
ZTE

R1-2305002
Discussion on Low Power High Accuracy Positioning
NEC

R1-2305044
Discussion on LPHAP
Sony

R1-2305102
Discussion on low power high accuracy positioning
CMCC

R1-2305131
Discussions on Low Power High Accuracy Positioning (LPHAP) techniques
InterDigital, Inc.

R1-2305178
Views on LPHAP
Nokia, Nokia Shanghai Bell

R1-2305251
On Low Power High Accuracy Positioning
Apple

R1-2305345
Discussion on LPHAP Positioning
Qualcomm Incorporated

R1-2305387
Discussion on LPHAP in idle/inactive state
LG Electronics

R1-2305415
Disucssion on low power high accuracy positioning
OPPO

R1-2305522
On Low Power High Accuracy Positioning
Samsung

R1-2305604
Discussion on Low Power High Accuracy Positioning
NTT DOCOMO, INC.

R1-2305833
On Low Power High Accuracy Positioning
Ericsson

R1-2305887
On Low Power High Accuracy Positioning
Ericsson

Withdrawn
R1-2306014
Summary #1 for low power high accuracy positioning
Moderator (CMCC)
Agreement
For the power control of an SRS for positioning configuration in multiple cells for a UE in RRC_INACTIVE state, when pathloss RS is provided in the configuration, support:

· Alt. 2-1 (modified): Reuse the configuration of pathloss RS in Rel-17;

· FFS: A CD SSB or non-CD SSB can be configured as pathloss RS

· If the UE determines that the pathloss RS cannot be accurately measured, pathloss may be calculated based on the RS resources obtained from SS/PBCH block of the new camping cell that the UE uses to obtain MIB.

Agreement
For the spatial relation of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, when the spatial relation information is provided in the configuration, support:

· Alt. 1-1: Reuse the configuration of spatial relation information in Rel-17.

· When the UE determines that the configured RS for the spatial relation information cannot be accurately measured, the UE suspends the transmission of the SRS for positioning resource.

R1-2306015
Summary #2 for low power high accuracy positioning
Moderator (CMCC)

Agreement
For the determination of UL timing to transmit SRS for positioning by UEs in RRC_INACTIVE state within the SRS positioning validity area, support the following to determine a valid TA:

· The DL reference timing follows the DL timing of current camping cell.

· By default, UE maintains the TA from the last serving cell.

· UE can adjust its UL timing according to the change in DL reference timing.

· If configured by the network, subject to UE capability, UE autonomously adjusts the TA, when cell-reselection happens.

· Send LS to RAN4 asking about feasibility and necessary conditions (e.g. whether the above behaviour applies when the DL reference timing difference between the last camping cell and current camping cell exceeds a threshold and how UE adjusts it, or additional RRM procedure to obtain the timing difference).
R1-2306247
Draft LS on determination of UL timing to transmit SRS for positioning by UEs in RRC_INACTIVE states
Moderator (CMCC)
Agreement

The draft LS in R1-2306247 is endorsed. Final LS in R1-2306248.

R1-2306016
Summary #3 for low power high accuracy positioning
Moderator (CMCC)
9.5.4 Bandwidth aggregation for positioning measurements

R1-2304489
Discussion on bandwidth aggregation for positioning measurements
vivo

R1-2304567
Discussion on bandwidth aggregation for positioning measurements
Spreadtrum Communications

R1-2304626
Remaining issues on PRS/SRS BW aggregation
Huawei, HiSilicon

R1-2304740
On bandwidth aggregation for positioning measurements
CATT

R1-2304833
On bandwidth aggregation for positioning
Intel Corporation

R1-2304911
Bandwidth aggregation for positioning measurement
xiaomi

R1-2304932
Discussion on BW aggregation for positioning
ZTE

R1-2305012
Discussions on Carrier Aggregation for NR Positioning
BUPT

R1-2305103
Discussion on BW aggregation for positioning measurements
CMCC

R1-2305132
Bandwidth aggregation for positioning measurements
InterDigital, Inc.

R1-2305179
Views on Bandwidth aggregation for positioning measurements
Nokia, Nokia Shanghai Bell

R1-2305252
On Bandwidth aggregation for positioning measurements
Apple

R1-2305346
Discussion on Bandwidth aggregation for Positioning
Qualcomm Incorporated

R1-2305388
Discussion on Bandwidth aggregation for positioning measurements
LG Electronics

R1-2305414
Discussion on bandwidth aggregation for positioning measurement
OPPO

R1-2305523
On Bandwidth Aggregation for Positioning Measurements
Samsung

R1-2305605
Discussion on bandwidth aggregation for positioning measurements
NTT DOCOMO, INC.

R1-2305743
PRS/SRS Bandwidth Aggregation Aspects
Lenovo

R1-2305834
Bandwidth aggregation for positioning measurements
Ericsson

R1-2305841
PRS/SRS aggregation for positioning measurement
MediaTek (Chengdu) Inc.

R1-2305888
Bandwidth aggregation for positioning measurements
Ericsson

Withdrawn
R1-2304935
Summary #1 for BW aggregation positioning
Moderator (ZTE)

Agreement
For PRS bandwidth aggregation between PRS in two or three different PFLs, the following are needed for the aggregated PRS resources for a TRP:
· The same periodicity and slot offset
· The same muting pattern
· The same NR-DL-PRS-SFN0-Offset value

· UE expects to be configured with PRS resources that maintain a per-symbol uniformly spaced PRS pattern across aggregated bandwidths in frequency domain (Note: It does not preclude dropping some REs in the guardband between two PFLs).
· FFS same antenna port from RAN1 perspective
Agreement
For PRS bandwidth aggregation across PFLs, support

· Option 2: Per TRP basis and per PRS resource set basis.

· For each TRP, support new signaling to indicate which PRS resource sets across PFLs are linked.

· It is assumed that the PRS resources across the linked PRS resource sets are linked if the conditions are satisfied. For the non-linked PRS resource sets, no aggregation is assumed even if the conditions are satisfied.

Agreement
For PRS bandwidth aggregation across PFLs, in a measurement report element, support
· Single RSRP or single RSRPP 

· FFS: the single RSRP/RSRPP is based on aggregated PRS resources across aggregated PFLs
· The aggregated reference RSTD 

· The used PRS resource set IDs for the aggregated measurement which are shared for RSRP/RSRPP and/or timing measurement results
Agreement
When an SRS resource configured within a CC without PUSCH/PUCCH is linked for aggregation with an SRS resource configured within an UL active BWP of a UL communication CC, a guard period is needed before and after the aggregated SRS transmissions. 

· Send an LS to RAN4 with the above information and a request to provide the retuning time values needed. 

R1-2306215
Draft LS to RAN4 on SRS and PRS bandwidth aggregation for positioning
Modeator (ZTE)
Agreement
The draft LS in R1-2306215 is endorsed. Final LS in R1-2306216.
Agreement
For PRS bandwidth aggregation, with regards to the signaling in the location information request message, introduce the following:

· A request to indicate UE which two or three PFLs to be used for performing joint measurement 
· A new ReportingGranularityfactor smaller than 0 which can be applicable at least when the LMF requests aggregated measurements

· Support at least the values of k={-1,-2}

· FFS other values e.g. -3, -4, -5, -6
· Send RAN4 an LS to confirm the feasibility
Conclusion

For PRS bandwidth aggregation, PPW is not supported in Rel-18. 

Agreement
When the UE receives a request to perform aggregated measurements, 

· TRP(s) that include PRS aggregation have higher priority than the TRPs that do not include PRS aggregation
· If 2 or more TRPs include linked resources, then their priority follows the legacy priority, i.e., sorted in the configuration according to priority

· If a PRS resource set is linked for aggregation, then it has higher priority compared to the PRS resource set not linked for aggregation.

· If both sets in a PFL are linked for aggregation, then their priority follows the legacy priority, i.e., sorted in the configuration according to priority

Agreement
For SRS bandwidth aggregation between SRS in two or three carriers, the following is needed for the aggregated SRS resources 

· The same periodicityAndOffset, and slotOffset
· The configuration of pathloss RS, Po and alpha to ensure the same Tx PSD (power per subcarrier)

· The same configuration of Po and alpha. 
· Note: UE may either perform pathloss RS measurement across CCs and form a single path loss value to apply across CCs or perform pathloss RS measurement in a single CC and apply across CCs
Agreement
For SRS bandwidth aggregation across two or three carriers, support

· Option 2: Per SRS resource set basis. 

· Support new signaling to indicate which SRS resource sets across carriers are linked. 

· It is assumed that the SRS resources across the linked SRS resource sets are linked if the conditions are satisfied. For the non-linked SRS resource sets, no aggregation is assumed even if the conditions are satisfied. 

Agreement
To support intra-band contiguous SRS bandwidth aggregation for UE in RRC_INACTIVE state, frequency information (e.g. point A, offset to carrier) of one or two additional carriers with respective SRS configurations should be provided to the UE, where the newly introduced carrier(s) and the carrier of the initial BWP should be intra-band contiguous carriers.

Working assumption 

For semi-persistent positioning SRS for bandwidth aggregation, a single MAC CE can activate or deactivate:

· SRS resource set(s) in one or two or three of three aggregated carriers

· SRS resource set(s) in one or two of two aggregated carriers.

Note: the single spatial relation is indicated by the MAC CE for each of two or three aggregated SRS resources.

Send an LS to RAN2 to confirm the feasibility.
R1-2306213
Draft LS to RAN2 on SRS bandwidth aggregation for positioning
Moderator (ZTE)
Agreement
Draft LS in R1-2306213 is endorsed with the following change:

ACTION: RAN1 respectfully asks RAN2 to check the feasibility of the working assumption and inform RAN1 of RAN2’s conclusion on the feasibility.

Final LS agreed in R1-2306214.

R1-2304936
Summary #2 for BW aggregation positioning
Moderator (ZTE)

Agreement
For positioning SRS aggregation transmission in RRC_INACTIVE state, reuse Rel-17 prioritization rule of SRS outside initial BWP, i.e. SRS is dropped in the symbol(s) of all aggregated carriers where collision occurs.

Agreement
For a carrier including positioning SRS for aggregation,

· Positioning SRS can be transmitted only when the carrier is activated

· This is also applicable for the carrier only including positioning SRS for aggregation

Agreement
With regard to support of aperiodic positioning SRS for bandwidth aggregation for UEs in RRC_CONNECTED state, at least the existing Rel-17 DCI framework (i.e. use multiple DCIs schedule SRSs in multiple carriers) can be reused

· FFS: whether Rel-18 DCI framework for multi-cell PDSCH/PUSCH scheduling with a single DCI (i.e. single DCI schedules SRSs in multiple carriers) can also be reused with or without specification work in RAN1.
Agreement
For SRS bandwidth aggregation across carriers, support
· Single RSRP or RSRPP is reported

· FFS: the single RSRP/RSRPP is based on aggregated SRS resources across aggregated carriers
· The used SRS resource IDs for the aggregated measurement are shared for RSRP/RSRPP and/or timing measurement results

R1-2304937
Summary #3 for BW aggregation positioning
Moderator (ZTE)

9.5.5 Positioning for RedCap UEs
R1-2304368
On positioning for RedCap UEs in Rel-18
FUTUREWEI

R1-2304490
Discussion on positioning for RedCap UEs
vivo

R1-2304568
Discussion on positioning for RedCap UEs
Spreadtrum Communications

R1-2304627
Remaining issues on positioning for RedCap UEs
Huawei, HiSilicon

R1-2304741
On positioning for RedCap UEs
CATT

R1-2304834
On positioning for RedCap UEs
Intel Corporation

R1-2304933
Discussion on Positioning for RedCap UEs
ZTE

R1-2304987
Discussion on positioning support for RedCap UEs
NEC

R1-2305045
On Positioning for RedCap UEs
Sony

R1-2305104
Discussion on RedCap UE positioning
CMCC

R1-2305133
Positioning for RedCap UEs
InterDigital, Inc.

R1-2305180
Views on Positioning for RedCap UEs
Nokia, Nokia Shanghai Bell

R1-2305183
Discussion on NR positioning for RedCap 
IIT Kanpur, CEWiT

R1-2305253
On Positioning for RedCap UEs
Apple

R1-2305347
Positioning for Reduced Capabilities UEs
Qualcomm Incorporated

R1-2305961
Positioning for Reduced Capabilities UEs
Qualcomm Incorporated
Revision of R1-2305347

R1-2305389
Discussion on positioning support for RedCap UEs
LG Electronics

R1-2305416
Discussion on positioning for RedCap UEs
OPPO

R1-2305524
On Positioning for RedCap UEs
Samsung

R1-2305606
Discussion on positioning for RedCap UEs
NTT DOCOMO, INC.

R1-2305744
RedCap Positioning
Lenovo

R1-2305835
Positioning for RedCap Ues
Ericsson

R1-2305842
Positioning for RedCap UEs
MediaTek (Chengdu) Inc.

R1-2305889
Positioning for RedCap Ues
Ericsson

Withdrawn

R1-2306114
Feature Lead summary #1 for Positioning for RedCap UEs
Moderator (Ericsson)
Agreement
The previous agreement is updated as follows:

Agreement
For DL Rx hopping or UL Tx hopping, support the UE or gNB to report the following:

· A single measurement based on receiving multiple hops of the DL PRS or UL SRS for positioning

· One  measurement where a measurement is associated with one received hop

· FFS: indication of how many received hops / which received hops where used in the measurement report.

· Note: no new measurement definition is introduced in RAN1
· FFS: conditions when the above measurements are reported, and whether the above measurements can be reported together
Agreement
From RAN1 perspective, for DL PRS Rx hopping, a single instance of a measurement gap is used for receiving all the hops for DL PRS with Rx frequency hopping.

· Note: this does not assume that the reported measurement has to be based on a single instance of a measurement gap

· Send an LS to RAN4 to confirm RAN1’s understanding, and if needed ensure that the measurement gap has the proper duration.

R1-2306226
[DRAFT] LS on the use of a single measurement gap for DL PRS with Rx hopping measurement
Moderator (Ericsson)
Agreement
The draft LS in R1-2306226 is endorsed with the following changes:

· In the Rel-18 WI Expanded and Improved NR Positioning, in the agenda item “Positioning for redcap UEs”, RAN1 agreed the use of a single instance of a measurement gap for receiving all the hops for DL PRS with Rx frequency hopping: 
· RAN1 respectfully asks RAN4
Final LS in R1-2306227.

Agreement
SRS Tx Frequency hopping is supported for both RRC_CONNECTED and RRC_INACTIVE state.

Agreement
For the SRS Tx hopping pattern configuration support at least the staircase pattern, including a wrapped staircase pattern.

· Support configuring the starting PRB of the first hop

· FFS: details of signalling of PRB overlap across consecutive hops and bandwidth of each hop

R1-2306115
Feature Lead summary #2 for Positioning for RedCap Ues
Moderator (Ericsson)

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 [receive/]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 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.
R1-2306116
Feature Lead summary #3 for Positioning for RedCap Ues
Moderator (Ericsson)

R1-2306117
Feature Lead summary #4 for Positioning for RedCap Ues
Moderator (Ericsson)
R1-2304316
LS reply on switching time for DL PRS or UL SRS frequency hopping for RedCap UEs
RAN4, Ericsson

Discussion on response LS to be handled in agenda item 9.5. To be moderated by Florent (Ericsson).

Relevant tdocs:

R1-2304447
Draft reply LS on switching time for DL PRS or UL SRS frequency hopping for RedCap UEs
vivo

R1-2304698
Discussion on switching time for DL PRS or UL SRS frequency hopping for RedCap UEs
CATT

R1-2304699
Draft reply LS on switching time for DL PRS or UL SRS frequency hopping for RedCap UEs
CATT

R1-2304925
Draft Reply LS on switching time for DL PRS or UL SRS frequency hopping for RedCap UEs
ZTE

R1-2305823
Discussion on LS reply on switching time for DL PRS or UL SRS frequency hopping for RedCap UEs
Ericsson

R1-2305824
Draft LS reply on switching time for DL PRS or UL SRS frequency hopping for RedCap UEs
Ericsson

R1-2305852
Discussion on the LS reply on switching time for DL PRS or UL SRS frequency hopping for RedCap UEs
MediaTek (Chengdu) Inc.

R1-2305935
Discussion on switching time for RedCap UE positioning
Huawei, HiSilicon

R1-2306120
Summary of discussion on LS for DL PRS and UL SRS frequency hopping Switching time
Moderator (Ericsson)
Agreement
Response to RAN4 on the need of additional switching time:

· It is RAN1’s view that for UL SRS for positioning Tx frequency hopping, switching time before the first hop and after the last hop need to be defined for the SRS for positioning with Tx frequency hopping. 

· RAN4 is kindly requested to evaluate the applicable switching time (if any) required ahead of the first hop and after the last hop, considering potential differences (in e.g. SCS, bandwidth, CP) between initial/active UL BWP and UL SRS for positioning Tx frequency hopping.

R1-2306118
Draft reply LS for DL PRS and UL SRS frequency hopping Switching time
Moderator (Ericsson)

R1-2306119
Reply LS for DL PRS and UL SRS frequency hopping Switching time
RAN1, Ericsson
Agreement
The draft LS in R1-2306118 is endorsed. Final LS in R1-2306119.

