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1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:


2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN1
2.1.1	Agreements
2.1.1.1	Decisions during RAN1#114
2.1.1.1.1 	General aspects
Higher layer parameters for Rel-18 Positioning
The latest list of higher layer parameters for Rel-18 positioning at the end of RAN1 #114:
R1-2308483	FLS on list of RRC parameters on Rel-18 WI on expanded and improved NR positioning; Rapporteur (Intel Corporation)
2.1.1.1.2 	SL positioning reference signal
Agreement
For TPC for PSCCH associated with SL PRS in dedicated resource pools down-select during RAN1 #114 from the following options:
· Option A: Same symbol-level Tx power between PSCCH and SL PRS. RAN1 to send an LS to RAN4 requesting RAN4 to specify any necessary transient time.
· FFS: Additional limit on max PSCCH symbol power.
· Option B: Same Tx PSD between PSCCH and SL PRS
· FFS: Additional offset (≥ 0) to PSCCH Tx PSD.

Agreement
In a shared resource pool:
· Opt. B: SL PRS is mapped to contiguous symbols either before, between (as a working assumption), or after PSSCH DMRS symbols

Agreement
For a dedicated SL PRS resource pool, SL PRS is used as the pathloss reference for OLPC for SL PRS (Option 1 from RAN1 #112bis-e and RAN1 #113 meetings).

Agreement
Adopt the following update to the editor CR to TS 38.211, Section 8.4.1.6.1: 
	-	 is the sidelink PRS sequence ID, which, if not provided by higher layers, , where is obtained from the decimal representation of the CRC for the sidelink control information mapped to the PSCCH associated with the SL PRS according to   with  and  given by clause 7.3.2 in [4, TS 38.212].



Conclusion
For a dedicated resource pool, only the case where SL PRS bandwidth is the same as resource pool bandwidth is supported in Rel-18.

Agreement
For SL PRS in a dedicated resource pool, the following values of ‘M’ (number of SL PRS symbols) are supported: {1, 2, 3, …, 9}. 
· In a dedicated resource pool, ‘M’ from {3, …, 9} are supported for cases with M > N with full staggering.

Agreement
For a dedicated resource pool, the maximum number of TDM groups for TDM-based multiplexing of SL PRS within a slot is 4.
· Maximum number 4 only applies to the case of comb-2

Agreement
For TPC for PSCCH associated with SL PRS in dedicated resource pools: same symbol-level Tx power between PSCCH and SL PRS.

Agreement
When an AGC symbol is transmitted immediately preceding a SL PRS resource, for generation of the AGC symbol:
· The RE offset in the AGC symbol is the same as that in the last symbol of the SL-PRS resource. The RS sequence is generated based on the symbol index of the AGC symbol within the slot.

Agreement
For a slot, a single priority value is provided by higher layers to the physical layer and is used at least to determine the PSSCH and/or SL-PRS transmission power via the value of .
· For dedicated resource pool, this corresponds to the priority level of SL PRS. 
· Send an LS to RAN2 requesting them to take the above into consideration when defining priority levels for SL PRS and PSSCH that are multiplexed in the same slot of a shared resource pool.

Agreement
Endorse the draft LS in R1-2308558 with the following modification:
RAN1 also made the following conclusion related to priority and congestion control, and RAN1 expects the same handling of priorities for shared resource pool as the above agreement.

ACTION: RAN1 respectfully asks RAN WG2 to take the above agreement and conclusion into account when defining priority levels for SL PRS and PSSCH that are multiplexed in the same slot of a shared resource pool. 
RAN1 respectfully asks RAN WG2 to take the above conclusion into account for their work.

Final LS in R1-2308559.

Agreement
For a dedicated resource pool, explicit (pre-)configuration of SL PRS resources in a slot includes:
· SL PRS Resource ID, (M, N) pattern, starting symbol, comb offset.
· FFS: constraints to the (pre-)configuration to address potential AGC issues

Agreement
Update the following agreement as:
· In a shared resource pool:
· Opt. B: SL PRS is mapped to contiguous symbols either before, between (as a working assumption), or after PSSCH DMRS symbols
· SL PRS is not mapped before the first PSSCH DMRS symbol

Agreement
For SL PRS in a dedicated or shared resource pool, for a given valid comb size ‘N’, partially staggered SL PRS patterns (M, N) are supported for all integer values of ‘M’ such that (M, N) = (1, 2) or (2, 4).

Conclusion
For a shared resource pool, no additional AGC or gap symbols are defined beyond those defined as part of Rel-16 SL communications, i.e., the only AGC symbol is the AGC symbol before the first symbol of the PSCCH and a gap symbol is present at the last SL symbol of the slot and/or a gap symbol is present in between PSSCH and PSFCH symbol when PSFCH is present in the slot. 

Agreement
For a dedicated resource pool, no gap symbol for Tx-Rx switching is inserted in between two TDM-ed SL PRS resources within a slot when TDM of multiple SL PRS resources within a slot is enabled for the resource pool.

Agreement
For SL PRS, the comb offsets are defined as function of symbol index within a SL PRS resource as below.
	Comb
	Symbol number within the SL PRS resource 

	
	0
	1
	2
	3
	4
	5
	6
	7
	8

	1
	0
	0
	0
	0
	0
	0
	0
	0
	0

	2
	0
	1
	0
	1
	0
	1
	0
	1
	0

	4
	0
	2
	1
	3
	0
	2
	1
	3
	0

	6
	0
	3
	1
	4
	2
	5
	0
	3
	1




Agreement
In a slot of shared resource pool, SL PRS is mapped after the last symbol with second stage SCI.

Working assumption
For a shared resource pool,
· Explicit (pre-)configuration of SL PRS resources in a slot, applicable for an indicated frequency domain allocation, includes:
· SL PRS Resource ID, (M, N) pattern, comb offset.
· For a given value of ‘M’, SL PRS resource is mapped to the last consecutive ‘M’ SL symbols in the slot that can be used for SL PRS, i.e., taking into consideration multiplexing with PSSCH DMRS, PT-RS, CSI-RS, PSFCH, gap symbols, AGC symbols, PSCCH in the slot
· The maximum number of SL PRS resources in a slot of a shared resource pool that can be (pre-)configured is FFS.

2.1.1.1.3	Measurements and reporting for SL positioning
Agreement
For SL-PRS based Rx-Tx measurement, the Tx time information in the measurement report is the associated SL-PRS transmission timestamp.

Working assumption
Support to indicate to UE(s) with higher layer signaling to report multiple Rx-Tx measurements for the same SL PRS transmission (resp. reception) and different SL PRS receptions (resp. transmissions) for the same pair of UE(s).
· FFS: whether the different SL PRS receptions correspond to the same or different SL PRS resources
· Note: reporting a single Rx-Tx measurement is also supported


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


Agreement
For provision of the ARP location information in assistance data for sidelink positioning, support the following:
· The ARP location information can be a position relative to a ‘reference point’.
· Note: RAN1 will not define “reference point”. The “reference point” definition can be up to other WGs

Agreement
For location calculation, the ARP ID of SL PRS transmission can be informed to another UE or LMF by Tx UE informing the association between ARP ID and the already transmitted SL PRS resource(s) as assistance data.

Agreement
The following quality information can be reported in a similar way as in legacy Uu positioning:
· timing quality corresponding to the timing related measurements 
· angle quality corresponding to the AoA measurement 
No specification impact on how to set the quality information and from RAN1 perspective, no performance requirements are expected to be defined for the quality information in Rel-18.
It is up to RAN2 whether location quality information can be reported when location information is reported.

Agreement
For SL Positioning measurement report content, the following can be included:
· [SL PRS resource ID]
· ARP ID used for reception 
· Measurement results
· Rx-Tx timing difference and quality
· RSTD measurement and quality
· RTOA measurement and quality
· AoA measurement and quality
· RSRP, RSRPP measurement Time stamp
· Rx timestamp
· Tx timestamp
· LoS/NLOS indicator
· [UE identity information or information related UE identity information]
Note1: unified or separate report for different SL positioning methods is up to other WGs (e.g., RAN2)
Note2: whether to include UE identity information or information related UE identity information is up to RAN2, including whether this is optional in the report.

Agreement
Regarding the reference point of SL-RTOA, support the following
· For frequency range 1, the reference point for TSL-RTOA measurement shall be the Rx antenna connector of the UE. For frequency range 2, the reference point for TSL-RTOA measurement shall be the Rx antenna of the UE 
Regarding the reference point of SL-RSTD, support the following.
· For frequency range 1, the reference point for SL RSTD measurement shall be the Rx antenna connector of the UE. For frequency range 2, the reference point for SL RSTD measurement shall be the Rx antenna of the UE

Agreement
For SL-PRS based Rx-Tx measurement, the same ARP is used for Rx and Tx for Rx-Tx time difference measurement.

Agreement
SL positioning measurements is applicable for RRC_CONNECTED and RRC_IDLE states.
· Note: if RRC_INACTIVE is supported for SL communication, then RRC_INACTIVE will be supported for SL positioning

Agreement
Support to include the following in the exchanged synchronization information of anchor UEs between a UE and LMF or another UE:
· The synchronization source type (GNSS, gNB/eNB, and UE) of anchor UEs, 


Agreement
Support to include SL PRS resource ID in sidelink positioning measurement report.
Note: RAN1 will not further discuss how LMF/UE could use reported resource ID.

2.1.1.1.4	Resource allocation for SL positioning reference signal
Agreement
For SL-PRS transmissions without periodic reservation, the maximum number of reservations signaled in an SCI is 
· (pre-)configurable with a value of 2 or 3, which is similar with Rel-16 sidelink.
This is applicable to both shared and dedicated resource pool and both scheme 1 and scheme 2

Working assumption
In Scheme 2, with regards to the triggering of SL-PRS, for the SCI-based triggering, the SL-PRS request, in either SCI-1B or SCI-2D, is an explicit field
· If (pre-)configured per resource pool, then 1 bit is used, otherwise, it is 0 bits

Agreement
For dedicated resource pool, with regards to the SL-PRS configuration and/or SL-PRS time assignment information, support Alt. 3.1, i.e.
· 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) 

Agreement
For PSCCH configuration in a dedicated resource pool,
· (pre-)configure the number of PRBs of a PSCCH in the resource pool:
· Alt. 1: One parameter for all PSCCHs

Agreement
For PSCCH configuration in a dedicated resource pool,
· The number of PSCCH symbol(s) is (pre-)configured to 2 or 3 symbols (same as legacy)

Agreement
In a shared resource pool, when PSSCH and SL-PRS are multiplexed in the same slot, they share the same source ID, destination ID, cast type fields.

Agreement
In a shared resource pool,
· To indicate the SCI format 2-D, the reserved state of the “2nd-stage SCI format” field (Codepoint “11”) in SCI format 1-A is used 

Agreement
· For Scheme 2, in a dedicated resource pool, with regards to the sensing window length:
· Use the legacy (pre-)configuration with values (100 msec, 1100 msec)
· For Scheme 2, in a dedicated resource pool, for the initial S-RSRP threshold & stepsize, target resource ratio X(%), reuse the legacy values from NR sidelink. 

Agreement
For Scheme 2, in a dedicated resource pool, with regards to the resource (re)-selection procedure, the RS used to derive L1 SL-RSRP for resource exclusion is at least PSCCH DMRS.
· FFS: SL-PRS can be (pre)configured to derive L1 SL-RSRP for resource exclusion

Working assumption
In the shared resource pool, if SL PRS is multiplexed in slot, for the determination of a transmission of a TB, the UE shall determine the number of REs (NRE) within the slot as 

where represents the number of OFDM symbols used for SL PRS in the slot.
The Tx UE should ensure the determined TB size unchanged across re-transmission(s) of the TB.

Agreement
In a shared resource pool, 
· Aspect 4: In addition to the SL-PRS specific parameters, the following information related to PSSCH scheduling to indicate in the new second stage SCI 2-D, support at least the legacy content of SCI format 2-A and 2-B
· FFS: to support the legacy content of SCI format 2-C

Working assumption
For Scheme 2, in a dedicated resource pool, using Rel-16 resource (re)-selection procedure as the starting point, support the following modification:
· Modification 2: For the resource selection window: 
· Option 1: for the derivation of the window, using the legacy approach as a starting point, substitute the Packet Delay Budget (PDB) with a Delay Budget for SL-PRS
Send an LS to RAN2 asking RAN2 whether they can confirm RAN1’s working assumption, and if not let RAN2 decide an alternative solution.

Agreement
Endorse the draft LS in R1-2308479 with the following modification to the action and adding SA2 in cc:
Change the Action Item as follows:
RAN1 respectfully asks RAN2 whether they can confirm RAN1’s working assumption, and if not, RAN1 requests RAN2 to decide an alternative solution and inform RAN1.

LS in R1-2308651 is endorsed.

Agreement
With regards to PSSCH and SL-PRS TDMed multiplexing, when determining the number of coded modulation symbols generated for 2nd-stage SCI transmission, symbols with SL-PRS are excluded when calculating ,
· Alt. 1: based on a value (pre-)configured in the resource pool for this purpose (new parameter).
· FFS: possible values (to be decided when discussing RRC parameters)

Agreement
From RAN1 perspective, for scheme 1 SL-PRS resource allocation for a UE requiring to transmit SL-PRS, the serving gNB may receive a request for specific SL PRS resource characteristic(s)/SL-PRS resource configuration(s). 
· Up to other WGs to decide on the appropriate signaling and details on SL PRS characteristic(s) and/or SL-PRS configuration(s) request

Agreement
In a shared resource pool, with regards to the fields in SCI format 2-D, include the following fields: 
· SL PRS resource information indication of the current slot – ceiling(log2(#SL-PRS resources (pre-)configured in the resource pool) bits)
· SL PRS request – 0 or 1 bit
· Embedded SCI format – [X] bit(s)
· If the “Embedded SCI format” field is set to [0], the SCI 2-A fields are included with necessary padding
· If the “Embedded SCI format” field is set to [1], the SCI 2-B fields are included

Agreement
For the PSCCH configuration in a dedicated resource pool,
· A PSCCH is mapped in a single subchannel similar to shared resource pool and:
· the resource pool is (pre-)configured with the size of a subchannel in PRBs and the number of subchannels, and follow the legacy PSCCH mapping to resources of NR SL.
· FFS: whether to add additional values for the subchannel (pre-)configuration
· the PSCCH in the ith subchannel is associated with the ith SL-PRS resource ID
· Note: if the number of subchannels is larger than the (pre-)configured number of SL PRS resources, then subchannels with index larger than or equal to the (pre-)configured number of SL PRS resources are not mapped to any resource

Agreement
For Scheme 2 SL-PRS resource allocation, with regards to the congestion control for a dedicated RP, the following modifications are supported:
· Modification 1: For the definition of SL PRS CR and CBR:
· Alt. 2: redefine CBR/CR by considering the SL-PRS resource allocation/configuration. 

Agreement
For Scheme 2 SL-PRS resource allocation, with regards to the congestion control for a dedicated RP, the following modifications are supported:
· Modification 2: For the evaluation of RSSI used in the CBR definition:
· SL-RSSI is measured on a slot configured for transmission of PSCCH and SL-PRS
· A single SL-RSSI is measured on symbols with both SL-PRS and PSCCH

Agreement
For Scheme 2 SL-PRS resource allocation, with regards to the congestion control for a dedicated RP, the following modifications are supported:
· For the CR and CBR measurement time window size,
· it can be separately configured for a dedicated resource pool and could take the legacy values

Agreement
In Scheme 2, 
· For a dedicated resource pool for positioning, 
· congestion control can restrict at least the following range of parameters for SL PRS configuration per resource pool by CBR and priority:
· Maximum SL PRS transmission power
· Maximum Number of SL PRS (re-)transmissions
· Discuss further the following four SL PRS transmission parameters: 
· Minimum Periodicity of SL PRS
· Maximum Number of SL PRS resources in a slot
· Maximum comb-size of a SL PRS resource in a slot
· Maximum Number of OFDM symbols of a SL PRS resource in a slot
· For congestion control similar to legacy, the CR limits are (pre)-configured per priority in a resource pool
· Note: Similar to SL communication how to achieve the CR limit is left to UE implementation. 
· For a shared resource pool for positioning, the SL PRS can share the same restriction of PSSCH without specific enhancement in addition to what is already specified.

Agreement
In the dedicated resource pool for positioning, with regards to the SCI for SL-PRS, information carried in SCI for SL-PRS should at least include:
· Field 1: SL-PRS priority - 3 bits
· Field 2: Source ID – Up to resource pool (pre-)configuration 12 or 24 bits 
· Field 3: Destination ID - 24 bits
· Field 4: Cast type – 2 bits
· Field 5: Resource reservation period - Ceil(log2(Number of candidate values in (pre-)configuration))
· Alt. 5.1: Up to 16 values
· Field 6: Time resource assignment for SL-PRS future reservations
· 1 or 2 max future slots within 32 slots – 5 bits or 9 bits, based on the maximum number of the (pre-)configured future reservations
· Field 7: SL-PRS resource ID (s) for the future 1 or 2 reservations 
· Number of bits: 
· In case of max number of future reservations is (pre-)configured to 2: [2*Ceil(log2(Number of SL-PRS resources in (pre-)configuration))]
· In case of max number of future reservations is (pre-)configured to 1: Ceil(log2(Number of SL-PRS resources in (pre-)configuration))
· Field 8: SL-PRS request – 0 or 1 bit
· Field 9: Reserved bits – up to (pre-)configuration 

Agreement
In Scheme 2, with regards to the congestion control for SL PRS: 
· SL-PRS congestion processing time: based on both SCS and UE capability, similar to legacy
· The maximum number of CBR ranges for SL positioning is 8
· Number of CBR levels is 16
· CBR measurement for SL PRS can be reported to gNB 
FFS: Whether it is needed to be reported to LMF or another UE

Agreement
For Scheme 2, in dedicated resource pools, with regards to the procedure for determining the subset of resources to be reported to higher layers, when triggering the resource (re-)selection procedure, the higher layers provide the following parameters for candidate SL-PRS transmission(s):
· resource pool from which to report SL-PRS resources
· Priority
· Delay budget
· Reservation period
· List of resources for pre-emption and re-evaluation
· Set of SL-PRS resource ID (s) which can include all (pre-)configured SL-PRS resource IDs

Agreement
For Scheme 2, in dedicated resource pools, with regards to the pre-emption, 
· Pre-emption can be enabled/disabled by resource pool (pre)configuration using the same (pre-)configuration parameters as SL communications
· Reuse the legacy mechanism from SL communications with regards to SL-PRS priority-based comparison
· The priority of SL-PRS to be transmitted is compared with the priority of SL-PRS reserved by other UEs. 
· A resource for pre-emption checking is defined in terms of a sub-channel for PSCCH and the associated SL-PRS resource in a slot

Agreement
In resource allocation in scheme 1, for a dedicated resource pool 
· in the DCI, introduce at least the following fields: 
· Resource pool index – number of bits same to SL communications
· Time gap - 3 bits
· SCI format 1-B fields:
· Time resource assignment for SL-PRS future reservation(s) 
· SL-PRS resource ID (s) for the future 1 or 2 reservations 
· SL-PRS resource ID for the first SL-PRS transmission
· Configuration index – number of bits same to SL communications
· Padding bits, if required
· For configured grant type 1 resource allocation,
· RRC is used for indicating at least the following:
· Info-1: the periodicity, 
· Info-2: the slot offset relative to a logical slot defined by Info-3,
· Info-3: SFN used for determination of the slot offset,
· Info-4: Resource pool index
· Info-5: Time resource assignment for SL-PRS future reservation(s)
· Info-6: SL-PRS resource ID (s) for the future 1 or 2 reservations
· Info-7: SL-PRS resource ID for the first SL-PRS transmission 
· For configured grant type 2 resource allocation, 
· RRC is used for indicating at least the following:
· Info 1: the periodicity 
· DCI is used for the activation/release of the configured grant resources

Conclusion
For Scheme 2 SL-PRS resource allocation, with regards to the congestion control for a shared RP, CBR and CR mechanisms from Rel.16 NR SL are reused.
· Add this agreement in the LS related to the priority handling

Agreement
Support the following for SL-PRS multiplexing/collision with the following channels:
· A SL-PRS resource and PSFCH (including the preceding gap symbol) are not mapped on the same symbols

Working assumption
The number of bits in the embedded SCI format field of SCI format 2-D is 2 bits
· If the “Embedded SCI format” field is set to 00, the SCI 2-A fields are included with necessary padding
· If the “Embedded SCI format” field is set to 01, the SCI 2-B fields are included
· If the “Embedded SCI format” field is set to 10, “size of SCI 2-B” number of reserved bits are included
· If the “Embedded SCI format” field is set to 11, “size of SCI 2-B” number of reserved bits are included
· Note: the size of SCI format 2-D is the same regardless of the value of the embedded SCI format field

Conclusion
In a shared resource pool, in the embedded SCI format of SCI format 2-D, there is no consensus to support the legacy content of SCI format 2-C.

Conclusion
For Scheme 2, in a dedicated resource pool, with regards to the resource (re)-selection procedure, there is no consensus to support to (pre-)configured SL-PRS to derive L1 SL-RSRP for resource exclusion.

2.1.1.1.5	NR DL and UL carrier phase positioning
Agreement
Confirm the following working assumption with modification made in RAN1#113: 

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 system frame 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
When a LMF requests the serving gNB of a UE to configure the transmission of the UL positioning SRS resources from the UE within indicated time window(s), 
· the duration of a time window can be configured by one of the following values:
· {1, 2, 4, 8, 12} OFDM symbols
· {1, 2, 4, 6, 8, 12, 16} slots
· FFS: additional values
· the number of the time windows can be configured as:
· {1, 2, …, 16}

Agreement
When a LMF requests the serving gNB and neighboring gNBs of a UE to measure the UL SRS resources from the UE 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, …, 16}

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}

Agreement
Each DL RSCP/RSCPD measurement instance is obtained with  sample only.

Conclusion
From RAN1’s perspective, the granularity and the range of the RSCP/RSCPD measurements can be defined by RAN4.

Agreement
Endorse the following RAN1 reply on PRU procedures

RAN1 reply:
	Current RAN1 specifications do not support a mechanism to ensure simultaneous measurements/transmissions (e.g. in the same slot(s)) for multiple UEs, including a target UE and a PRU.
RAN1 will continue discussions on what enhancements to LPP, NRPPa, and/or RAN signaling are necessary to support simultaneous measurements of the same DL-PRS for multiple UEs, including a target UE and a PRU; and to support simultaneous transmission of SRS for multiple UEs, including a target UE and a PRU. 
Note: The enhancements might or might not have RAN1 specification impact.



In above reply, RAN1 indicated that RAN1 would continue the discussions on the enhancements that are necessary to support simultaneous measurements of the same DL-PRS for multiple UEs, and the simultaneous transmission of SRS for multiple UEs, including a target UE and a PRU. 

In this LS, RAN1 informs SA2 that RAN1 has continued the discussion, and reached the following agreements related to the support of simultaneous measurements of the same DL-PRS for multiple UEs and the simultaneous transmission of SRS for multiple UEs, including a target UE and a PRU. 

Furthermore, it is RAN1’s understanding that the simultaneous measurements/transmissions for multiple UEs, including a target UE and a PRU, is closely relatedapplicable to RAN1’s on-going work related to NR carrier phase positioning, and is also applicable to the remaining uplink and downlink positioning measurements and methods. Therefore, RAN1’s agreements related to the NR carrier phase positioning are provided in Section 4 in this LS for information.

To SA2:
Action: RAN1 respectfully asks SA2 to take the above reply into account for future work. 
To RAN2/RAN3:
Action: RAN1 respectfully asks RAN2/RAN3 to work on the necessary higher-layer signalling support, and provide the feedback if there is any concern.

Agreement
Endorse the draft LS in R1-2308643.
Final LS in R1-2308644.


Agreement
For the timestamp associated with a reported RSCP/RSCPD measurement, NR-TimeStamp, with the granularity of a slot, currently defined in TS 37.355, can be reused as the timestamp. 
· Subject to UE capability, a UE may optionally provide an OFDM symbol index in the timestamp.
· Note: It is up to RAN2/RAN3 how to signal the timestamp

Agreement
When DL RSCPD/RSCP measurements are reported together with the DL RSTD/ UE Rx – Tx time difference measurements, the DL RSCPD/RSCP measurements are obtained from a single DL PFL only. 
Note: From RAN1’s perspective, the reporting of the carrier phase measurements from one DL PFL has no impact on the reporting of the DL RSTD and/or UE Rx – Tx time difference measurements from the same DL PFL or other DL PFLs.

Agreement
For UE-based carrier phase positioning, when LMF forwards the DL carrier phase measurement reported by a PRU to a target UE, the timestamp associated with the PRU carrier phase measurements should also be forwarded in positioning assistance data.

Agreement
Support UE/TRP to report the phase quality indication for the RSCP/RSCPD measurements. The phase quality indication includes the following fields:
· phase quality index
· phase quality resolution
The values of the phase quality index and phase quality resolution are left for RAN4.


2.1.1.1.6	LPHAP (Low Power High Accuracy Positioning)
Agreement
For SRS for positioning configuration in multiple cells for a UE in RRC_INACTIVE state, the power control parameters p0 and alpha per resource set are commonly configured across cells within the validity area.

Agreement
From RAN1 perspective, candidate values larger than 10240 ms for PRS and/or SRS periodicity, e.g., 20480 ms, can be introduced.
· FFS: specification impact on PRS/SRS configuration.
· Send LS to RAN2 asking them to work on the higher layer signalling details (e.g., specific values of periodicity, hyper SFN information in the configuration, etc.)

Agreement
The draft LS to RAN2/RAN3 in R1-2308570 is endorsed.
Final LS in R1-2308571.

Agreement
With regards to the reference RS for the RSRP change for TA validation:
· Alt1: The downlink pathloss reference for TA validation (stored RSRP) is derived from the cell where UE determines the latest valid TA:
· If UE maintains the TA from the last serving cell, the stored RSRP of the downlink pathloss reference is derived from SSBs of the last serving cell.
· otherwise when UE determines to autonomously adjust TA when enabled by the network and when cell re-selection occurs, if confirmed by RAN4, the stored RSRP of the downlink pathloss reference is updated with a new value derived from SSBs of the current camping cell.
· Send LS to RAN2 stating that there is no consensus in RAN1 regarding the reference RS for the current RSRP derivation for TA validation but it can be further discussed in RAN2. 

Agreement
The draft LS in R1-2308648 is endorsed.
Final LS in R1-2308649.

Conclusion
For power control of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, UE can be configured with a CD-SSB as the pathloss RS, or with a CD-SSB or NCD-SSB at least for RedCap UE as the pathloss RS. No specification impact is expected from RAN1 perspective.

Agreement
For spatial relation of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, on suspension of the transmission of an SRS resource for positioning, a UE is expected to keep monitoring the configured RS for spatial relation, and if the UE determines that it is being accurately measured, the UE resumes the SRS transmission.

Reply LS to RAN2 LS in R1-2306383 on LPHAP

Agreement
Suggest replying the first question that the eDRX cycle lengths agreed for eRedCap are sufficient for positioning in RRC_INACTIVE state. 

Agreement
Suggest replying the second question as follows: 
· RAN1 has agreed the following area-specific parameters for SRS for positioning configurations in a validity area:
· inactivePosSRS-TimeAlignmentTimer 
· inactivePosSRS-RSRP-ChangeThreshold 
· BWP parameters
· locationAndBandwidth
· subcarrierSpacing
· cyclicPrefix
· srs-PosConfig
· SRS-PosResourceSet
· srs-PosResourceSetId
· srs-PosResourceIdList
· resourceType
· p0 and alpha
· pathlossReferenceRS-Pos
· SRS-PosResource
· srs-PosResourceId
· transmissionComb
· resourceMapping
· freqDomainShift
· freqHopping
· groupOrSequenceHopping
· resourceType
· sequenceID
· spatialRelationInfoPos
· In addition, from RAN1’s perspective, the area-specific parameters should also include the following:
· A list of PCIs defining the positioning area
· autonomous TA adjustment enabler

Agreement
The draft LS in R1-2308348 is endorsed as a reply to RAN2.
Final LS in R1-2308349.

2.1.1.1.7	Bandwidth aggregation for positioning measurements
Agreement
For PRS/SRS bandwidth aggregation between two or three different PFLs/carriers, send a reply LS to request RAN4 to capture the condition of ‘the same RF chain (same antenna)’ in RAN4 specification.

Agreement
[bookmark: OLE_LINK14]For the case when PRS in one of aggregated PFL is dropped because of collision with other signals, for LMF based positioning, it is up to UE implementation to perform positioning measurement based on one or more of the PRS resources in the aggregated PFLs.
· Note: it is up to RAN4 whether or not to define performance requirements for this case of collision with other signals

Agreement
In RRC_CONNECTED state, for positioning SRS aggregation across CCs, if SRS in one of aggregated carriers is dropped in a symbol, stop SRS transmission in all aggregated carriers in the same symbol

Agreement
Send an LS to RAN2 with the following content
With regards to higher layer parameter dl-PRS-ID, RAN1 understands that the current RAN2 specification support two interpretations:
· Interpretation 1: PRS resource sets in different PFLs of a TRP are configured with the same dl-PRS-ID
· Interpretation 2: PRS resource sets in different PFLs of a TRP can be configured with different dl-PRS-ID

For PRS bandwidth aggregation, RAN1’s agreement is that the linked PRS resource sets from two or three PFLs should be from the same TRP. RAN1 kindly requests RAN2 to capture the condition of the same TRP in RAN2 specifications for PRS bandwidth aggregation.

Agreement
Endorse the draft LS in R1-2308645 with the following modification to the action:
[bookmark: _Hlk143860417]ACTION: RAN1 respectfully ask RAN2 to take the above information into consideration for their future work, and asks RAN2 to capture the condition of the same TRP in RAN2 specifications for PRS bandwidth aggregation.
Final LS in R1-2308646.


Agreement
With regard to aperiodic positioning SRS for bandwidth aggregation for UEs in RRC_CONNECTED state, support both Option 2 and Option1.
· Option 2: Support to use a DCI format 0_3 or 1_3 for multi-cell PDSCH/PUSCH scheduling to trigger SRS resources for bandwidth aggregation in multiple CCs.
· Option 1: Support a Rel-17 single DCI scheduling positioning SRS resource sets across the linked carriers, as a separate UE capability.
· Reuse Rel-17 DCI framework without modification. 
· If a single DCI indicates transmission of an aperiodic positioning SRS resource set, UE transmits aperiodic positioning SRS resource sets across all linked carriers for bandwidth aggregation.


Reply LS to RAN4 LS in R1-2306363 on Bandwidth Aggregation

Agreement
The draft LS in R1-2308448 is endorsed as a reply to RAN2.
Final LS in R1-2308449.


2.1.1.1.8	Positioning for RedCap UEs
Agreement
PRS Rx frequency hopping for RRC_INACTIVE state and for RRC_IDLE state is supported for a RedCap UE.

Agreement
For the SRS Tx hopping, both hopping patterns (i.e. one cycle containing all the hops) that can span across slots or fit within one slot are supported.
· FFS: determination of the starting symbol position for each hop
· FFS: duration of each hop

Agreement
the RAN1#113 agreement is amended as follow
	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 [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.




Agreement
SRS for positioning with Tx hopping can be configured outside of the active UL BWP
· The configuration may include SCS, CP size and bandwidth (position and size), which can use a SCS, CP size and bandwidth different from the UL active BWP

Agreement
For SRS Tx hopping, the configuration includes:
· a hop bandwidth common to all hops
· FFS: possible values
· a single overlap value can be configured for all hops for the SRS resource
· FFS: possible values 
· The starting slot offset and starting symbol for the SRS resource with tx hopping (first hop)
· FFS: possible values  
· the starting slot offset and symbol for each of the hops following the first hop, 
· Note Up to ran2 to design signaling of the starting position for each hop, i.e. how the SRS resource configuration signaling indicates the starting slot offset and starting symbol for the hops following the first hop
· FFS: possible values 
· The number of consecutive symbols in a hop common to all hops
· FFS: possible values 
· The number of hops 
· FFS: possible values 
· UE does not expect to be configured for any hops across slot boundaries, i.e.the starting position + duration of a hop cannot exceed a slot duration
· FFS: whether/how special handling for the last hop overlap

Agreement
The UL time window for UL SRS for positioning with Tx hopping can be configured to be periodic with configurable starting SFN, slot and symbol number, periodicity, duration
· FFS values for starting SFN, slot and symbol number, periodicity and duration


2.1.1.1.9	Approved LSs
R1-2308559	LS on Priority Handling for SL Positioning	RAN1, Intel Corporation	LS out	Rel-18	NR_pos_enh2-Core	To: RAN2
R1-2308651	LS on the resource selection window for Scheme 2 in a dedicated resource pool for positioning	RAN1, Qualcomm	LS out	Rel-18	NR_pos_enh2-Core	To: RAN2	cc: SA2
R1-2308644	Reply LS on PRU Procedures	RAN1, CATT	LS out	Rel-18	NR_pos_enh2-Core, 5G_eLCS_Ph3	To: SA2, RAN2, RAN3	cc:RAN4
R1-2308571	LS on the longer PRS/SRS periodicity for LPHAP	RAN1, Huawei	LS out	Rel-18	NR_pos_enh2-Core	To: RAN2, RAN3
R1-2308649	LS on RSRP based TA validation for LPHAP	RAN1, Huawei	LS out	Rel-18	NR_pos_enh2-Core	To: RAN2	
R1-2308349	Reply LS on LPHAP	RAN1, Huawei	LS out	Rel-18	NR_pos_enh2-Core	To: RAN2	cc: RAN3, RAN4
R1-2308449	Reply LS on measurement definitions for positioning with bandwidth aggregation	RAN1, ZTE	LS out	Rel-18	NR_pos_enh2-Core	To: RAN4
R1-2308646	LS on TRP ID for positioning with bandwidth aggregation	RAN1, ZTE	LS out	Rel-18	NR_pos_enh2-Core	To: RAN2

2.1.2	Remaining Open issues
None. 
2.2	RAN2
2.2.1	Agreements
2.2.1.1	Decisions during RAN2#123
2.2.1.1.1	General aspects
Running CRs capturing the agreements in RAN2 are endorsed as below:
R2-2307663	TS 38.355 v0.0.4	Intel Corporation	draft TS	Rel-18	38.355	0.0.4	NR_pos_enh2
· Endorsed

Agreements:
Endorse the TS 38.355 v0.0.4 in R2-2307663
SLPP reliable transport includes duplicate detection, acknowledgement and retransmission functions. 
Text proposal of reliable transport (Alt 1) in clause 6 is used as baseline for reliable transport. 
Text proposal of message header in clause 7 is used as baseline for reliable transport. 
Confirm the WA “i.e. The overall SLPP functionality is divided into "groups", where each group is defined as a separate ASN.1 module.” and use text proposal in clause 8 as baseline. 
Reuse the LPP transaction mechanism to SLPP.

R2-2309181	LPP running CR for RAT-dependent integrity	CATT	draftCR	Rel-18	37.355	17.5.0	NR_pos_enh2
· Endorsed

R2-2309207	Running Stage 2 CR for 'Expanded and improved NR positioning'	Qualcomm Incorporated	draftCR	Rel-18	38.305	17.5.0	B	NR_pos_enh2
· Endorsed

R2-2309230	[AT123][408][POS] Rel-18 positioning RRC CR (Ericsson)	Ericsson	discussion
· Endorsed

Agreements:
RRC/38.306 capabilities are captured separately and merged into the mega CRs as usual (both RAN1/RAN4 and RAN2 capabilities).
RAN1/4 feature groups related to LPP/SLPP should be captured in LPP/SLPP running CR directly.
RAN2 determined UE capabilities can be captured in LPP/SLPP running CR directly.  Feature list will be captured and maintained as usual.
CR rapporteurs are asked to check for consistency where capabilities overlap between RRC and LPP/SLPP.

Agreement:
RAN2 intend to introduce the reporting granularities requested by RAN4.  RAN2 will align with the RAN4 parameters as usual; details to be discussed in CR drafting.

Agreement:
Tell SA2 that like anchor UEs, a normative requirement on which server UE to select (e.g., ranking) will not be specified, and RAN2 do not intend to specify when the selection takes place; we leave it to SA2 to determine whether to specify anything.

Agreement:
RAN2 will follow RAN1 agreement to support relative velocity in Rel-18.

Agreements:
Reply to SA2 that LMF can provide assistance information to UE in SLPP, which is not exposed to SA2.
Running MAC CR capturing the agreements in RAN2 will be endorsed after the short post email discussion as below:
[Post123][414][POS] Rel-18 positioning MAC CRs (Huawei)
	Scope: Endorse the running MAC CRs for Rel-18 positioning.
	Intended outcome: Endorsed CRs
	Deadline: Short (not for RP)

2.2.1.1.2	SL positioning
RAN2 see risk to completion of sidelink positioning with the current scope. It is supposed to down scope the sidelink positioning for Rel-18 which should be discussed and decided in RAN plenary. 
Agreements:
For LMF involved SL based positioning, follow SA2 on how to handle LMF involved SL based positioning between UE (who has connection with network), LMF and AMF. FFS on how to handle session for UEs involved in the same LMF involved SL based positioning and the relationship between routing ID/correlation ID and session ID.
At least for UE-only operation, introduce explicit field “sessionID” in SLPP, and put it under message header of SLPP message. FFS how session ID is defined.
At least for UE-only operation, the UE who receives the LCS request at least needs to:
-	Initiate the first SLPP procedure; 
-	Assign the sessionID, and include it in the SLPP messages (Rx side should use the received sessionID for messages in the same positioning session).
FFS within what scope the session ID is unique.
At least for UE-only operation, if the UE who receives the LCS request can act as the SL Positioning Server UE, then the UE shall trigger following procedures with each of UEs (UE2-UEn in the figure) in the SLPP session:
-	SL Positioning Capability Transfer procedure, 
-	SL Location Information Transfer (FFS on who decide positioning method) and 
-	SL Positioning Assistance Data exchange (depends on RAN1 discussion on how to select the SL-PRS resources)
In stage 3 specification, use "Endpoint A" and "Endpoint B” to describe the procedure instead of target UE, anchor UE and server UE concept, e.g. [figure omitted]

Agreement:
RAN2 to apply terms of “UE-only Operation” and “Network-based Operation” defined in TS 23.586 by SA2 for SLPP procedures.

Agreements:
Delivery by an IC UE to the LMF via SLPP of information received from an OOC UE via SLPP (UE2 => UE1 => LMF), and the reverse operation LMF => UE1 => UE2, are needed at least for partial coverage scenarios.
FFS if this involves single or separate SLPP sessions (LMF  UE1 and UE1  UE2).
FFS if the same functionality is needed for IC scenarios (depending on whether the LMF communicates with each UE or always through the target).
RAN2 see risk to completion of sidelink positioning with the current scope.

Agreement:
FFS which (if any) additional parameters can be included (as optional or mandatory) in the metadata in the discovery message for anchor and server UE selection; it should be based on technical requirements for the fields and how they will be used.

Agreements:
Define 8 priority levels for SL-PRS priority, same as the number of priority levels for SL-SCH. Send a LS to RAN1 and SA2 on RAN2 agreement with the understanding that the SL-PRS priority levels are mapped from sidelink positioning/ranging QoS. (14/14)
The SL-PRS priority can be provided by the UE’s own high layer when it triggers the SL-PRS transmission. (14/14) The following issues are open and can be raised in the LS for RAN1 input:
	Whether the UE’s higher layer can provide SL-PRS priority for the SL-PRS triggered by peer UE
	Whether the peer UE triggers the SL-PRS transmission can provide the SL-PRS priority
When aperiodic/one-shot SL-PRS transmission is triggered for UE configured with Scheme 1 SL-PRS resource allocation, at least for the case when LMF is not involved in giving the grant, design a new MAC CE for the UE to send to the gNB for SL-PRS resource request. (12/14) FFS when LMF is involved.
At least when periodic SL-PRS transmission is triggered for UE configured with Scheme 1 SL-PRS resource allocation, at least for the case when LMF is not involved in giving the grant, the UE sends an RRC message to the gNB for providing the assistance information for CG configuration. (13/14) FFS when the LMF is involved.
Support CBR measurement on both shared and dedicated resource pool for SL-PRS transmission. (14/14)
2.2.1.1.3	RAT-dependent integrity
Agreements:
The DNU flags are provided per TRP and per error contribution (e.g., TRP location, RTD, beam information, etc.) in a new IE NR-Integrity-ServiceAlert.
DNU flags for TRP/UE positioning measurements are not needed.
The 'Integrity Correlation Times', defining the minimum time interval beyond which two sets of assistance data parameters for a given error can be considered to be independent from one another, can optionally be provided for the integrity assistance data.
It is left to LMF implementation to decide the measurement error source bound distribution based on the measurement results provided to the LMF from UE and/or NG-RAN.
The beam related information (Beam Bore-Sight Direction/Beam Antenna Information) are error sources for DL-AoD positioning.  FFS if RAN2 support signalling this information.

Agreement:
For LMF-based integrity, no integrity KPI (TTA, TIR, and AL) and integrity results transfer in LPP message.
2.2.1.1.4	LPHAP (Low Power High Accuracy Positioning)
Agreements:
When the UE reselects out of the positioning validity area during SRS transmission, the UE may send an RRC message to the network for SRS configuration request. The SRS configuration request is sent in the RRC message RRCResumeRequest (18/18).
WA: A new resume cause is introduced for the above use case.
Periodic SRS is supported to be configured with validity area.  This agreement does not affect preconfigured SRS.
Activation/deactivation is not required for periodic SRS.  This agreement does not affect preconfigured SRS.
Aperiodic SRS is not supported to be configured with validity area.
RAN2 do not further consider providing pre-configured SRS via system information in Rel-18.
For the activation indication and/or request for preconfigured SRSs, RRCResumeRequest message is used, and 1-bit indication in the RRCResumeRequest is introduced for this use.
WA: The resume cause introduced for the SRS configuration request can be reused for the activation indication of the pre-configuration SRS.
Sending the activation indication and/or requesting for preconfigured SRS using Msg1 is not supported.

Agreement:
Semi-persistent SRS is supported to be configured with validity area, and RAN2 agree to reuse legacy mechanism to deactivate the SP SRS

Agreements:
At least alignment of PRS to fixed (e)DRX is supported.
At least UE-initiated on-demand PRS request procedure is supported for the alignment of the PRS configuration to the fixed (e)DRX configuration.
UE may utilize the positioning assistance data through posSIB or assistance data received in RRC_CONNECTED when UE is to perform positioning in RRC_IDLE.  No stage 3 impact is foreseen.
The following criterion needs to be defined for the start/re-start of the area-specific TA timer:
	Reception of RRCRelease message containing the SRS configuration (excluding pre-configured SRS)
The following criteria need to be defined for the stop of the area-specific TA timer (FFS other conditions):
	Reception of RRCResume message
	Reception of RRCSetup message
	Reception of RRCRelease message without SRS configuration
2.2.1.1.5	RedCap positioning, Carrier Phase Positioning, and Bandwidth aggregation
Agreements:
For DL PRS bandwidth aggregation across PFLs, RAN2 to consider following signalling enhancements (subject to the details of the RAN1 parameter list):
−	Include the joint measurement indication and the aggregated PRSs resource PRS sets IDs across PFLs in LPP RequestLocationInformation and ProvideAssistanceData messages. 
−	Include the PFL aggregation indication and the aggregated measurement results with PRS resource sets ID in LPP ProvideLocationInformation message. 
For activation/deactivation of aggregated SRS across two or three carriers, a single MAC CE is used.  FFS if it can be a legacy MAC CE or a new one is needed.
2.2.1.1.6	Approved LSs
R2-2309117	Reply LS on SRS bandwidth aggregation for positioning	ZTE Corporation	LS out	Rel-18	NR_pos_enh2	To:RAN1
Below LSs will be approved in post email after RAN2#123 meeting:
R2-2309119	(LS from [404])	Xiaomi	LS out	Rel-18	NR_pos_enh2	To:SA2
R2-2309228	(LS from [404])	Xiaomi	LS out	Rel-18	NR_pos_enh2	To:SA2

2.2.2	Remaining Open issues 
The following opens need to be addressed in RAN2:
· RAN2 see risk to completion of sidelink positioning with the current scope. It is supposed to down scope the sidelink positioning for Rel-18 which should be discussed and decided in RAN plenary.
· Specify solutions for support of sidelink positioning (including ranging) in NR systems, including the following 
· Specify measurements to support RTT-type solutions using SL, SL-AoA, and SL-TDOA.
· Specify signalling and associated UE behavior for support of unicast, groupcast (not including many to one) and broadcast of SL PRS transmissions.
· Specify reporting signalling and procedures to facilitate support of SL positioning in all coverage scenarios and for PC5-only and joint PC5-Uu scenarios: 
· Specify the protocol and procedures for SL positioning between UEs (Protocol for Sidelink positioning procedures (SLPP)).
· Specify the protocol and procedures for SL positioning between UEs and LMF. 
· [bookmark: OLE_LINK37][bookmark: OLE_LINK38]Specify enhancements for enabling LPHAP use-case 6 as defined in TS 22.104 at least with the following open issues:
· [bookmark: OLE_LINK35][bookmark: OLE_LINK36]Waiting for the confirmation from RAN1/RAN4 on whether the eRedCap agreed eDRX cycle lengths are sufficient for positioning in RRC_INACTIVE. Support extending eDRX cycle beyond 10.24s in RRC_INACTIVE state.
· For UL and DL+UL positioning for UEs in RRC_INACTIVE state, specify SRS configuration enhancements based on SRS positioning validity area to avoid frequent RRC connection for SRS (re)configuration.
· Confirmation on whether the resume cause introduced for the SRS configuration request can be reused for the activation indication of the pre-configuration SRS.
· [bookmark: OLE_LINK41][bookmark: OLE_LINK42]Mechanisms on how to release the SRS configuration with validity area and the pre-configured SRS.
· UE capability for the SRS configuration with validity area and the pre-configured SRS.
· Analyze the possible RAN2 spec impact to support SRS configuration with validity area and the pre-configured SRS.
· [bookmark: OLE_LINK39][bookmark: OLE_LINK40]Analyze the possible RAN2 spec impact to support UE-initiated on-demand PRS request procedure for the alignment of the PRS configuration to the fixed (e)DRX configuration. 
· Specify support of positioning for UEs with Reduced Capabilities (RedCap UEs)
· Specify support of Frequency Hopping (FH) beyond maximum RedCap UE bandwidth for reception of DL PRS and transmission of UL SRS for positioning.
· Specify bandwidth aggregation for positioning measurements across up to three intra-band contiguous carriers.
· Specify physical layer measurements and signalling to support NR DL and UL carrier phase positioning for UE-based, UE-assisted, and NG-RAN node assisted positioning.

2.3	RAN3
2.3.1	Agreements
2.3.1.1	Decisions during RAN3#121
2.3.1.1.1 	General aspect
BL CRs reflecting the agreements of RAN3#120 are endorsed:
	R3-233752
	Support of NR Positioning Enhancements (ZTE, CATT, Huawei, Nokia, Nokia Shanghai Bell, Ericsson)
	CR0991r2, TS 38.413 v17.5.0, Rel-18, Cat. B
 Endorsed as BL CR

	R3-233761
	Support of NR Positioning Enhancements (Huawei, CATT, ZTE, Nokia, Nokia Shanghai Bell, Ericsson)
	CR1061r2, TS 38.423 v17.5.0, Rel-18, Cat. B
 Endorsed as BL CR

	R3-233768
	Support of NR Positioning Enhancements (Ericsson, CATT, Huawei, ZTE, Nokia, Nokia Shanghai Bell)
	CR1180r2, TS 38.473 v17.5.0, Rel-18, Cat. B
 Endorsed as BL CR

	R3-234590
	Summary of Positioning offline discussion (CATT)
	Discussion


An offline discussion was organized, the summary could be found in R3-234590.
2.3.1.1.2 	SL positioning
UE types for authorization and SL-PRS resource allocation was discussed. However, there’s no further agreement achieved in this meeting.
2.3.1.1.3 	LPHAP
WA: LMF provides the validity area as a list of cells, and SRS recommendation to the serving gNB. The serving gNB replies with a single SRS configuration (as in legacy positioning information exchange procedure).
2.3.1.1.4 	LMF-based Integrity
Base on the offline discussion (SoD in R3-234590), there’s no RAN3 impact is foreseen.
2.3.1.1.5	RedCap positioning, Carrier Phase Positioning, and Bandwidth aggregation
On reporting granularity for timing related positioning measurements:
· New TP for TS38455 for NRPPa in R3-234726 Agreed unseen
· New TP for TS38.473 in R3-234727 Agreed unseen

On support of UL CPP:
· New TP for TS38.455 for NRPPa in R3-234602  Agreed
· New TP for TS38.473 in R3-234603  Agreed

On Support of SRS bandwidth aggregation:
· New TP to TS38.455 for NRPPa in R3-234604  Agreed
· New TP for TS38.473 in R3-234605  Agreed
2.3.1.1.6	Approved LSs
None.
2.3.2 Remaining Open issues
SL Positioning:
Whether and how to include the UE types in the Ranging/Sidelink Positioning authorized information.
RAN3 impact on SL-PRS allocation need more progress from RAN1/RAN2.
LPHAP:
The details of the SRS recommendation are FFS e.g. SRS configuration or requested SRS transmission characteristics with additional information.
FFS on whether the serving gNB includes a list of cells identifying a modification of the validity area in the response message to the LMF.
UL CPP:
IE details are FFS.
SRS Bandwidth Aggregation:
Whether Positioning activation/deactivation procedure should be involved to be further discussed the next meeting.
IE details are FFS.
PRS bandwidth aggregation:
More progress of RAN1/ RAN2 is expected for PRS band aggregation from RAN3 perspective.
On reporting granularity for timing related positioning measurements：
Values of k and the value range of the granularity factor are FFS.

2.4	RAN4
2.4.1	Agreements
2.4.1.1	Decisions during RAN4#108
2.4.1.1.1	General aspects
2.4.1.1.2	RF
· Discussions focused on replying to LS from RAN1 (R1-2306119):
· The reply LS from RAN4 to RAN1 is approved in R4-2314732
· The following candidate values can be used for the RedCap UE capability of switching time 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,
· {100us, 140us, 200us, 300us, 500us}
· The above values apply to both FR1 and FR2.
· In addition, RAN4 would like to inform RAN1 that RAN4 reached final agreement on the switching time values {35us, 70us, 125us} between hops for both UL SRS Tx frequency hopping and DL PRS Rx frequency hopping in FR2.
2.4.1.1.3	RRM
· The following agreements were made for RedCap positioning and PRS/SRS bandwidth aggregation RRM requirements (R4- 2314353):
· LS-s out 
· Reply LS to RAN1 on SRS and PRS bandwidth aggregation for positioning
· Send LS to RAN1 if the agreement is reached on the wording:
· K= -1 and -2 are feasible and beneficial from RAN4 perspective.
· K=-3, -4, -5, -6 are also feasible. However, RAN4 has not done any study to identify their benefit:
· Whether =-3, -4, -5, -6 are supported is up to RAN1 decision.
· The LS is postponed to the next meeting.
· Reply LS to RAN1 on use of a single measurement gap for DL PRS with Rx hopping measurement
· RAN4 confirms a single instance of a measurement gap for receiving all the hops for DL PRS with Rx frequency hopping is sufficient depending on the PRS configuration supported by the UE and considering that all gap patterns from gap ID # 0 to gap ID # 25 are supported for RedCap.
· The LS is sent in R4-2314357.
· LS to RAN2 on PRS/RRM measurement when eDRX cycle > 10.24s.
· The LS is sent in R4-2314483.
· Use the following assumptions on the start of PRS measurement to derive the requirements
· When eDRX cycle is smaller or equal to configured PRS measurement reporting periodicity, UE starts positioning measurement within PTW.
· When eDRX cycle is longer than configured PRS measurement reporting periodicity, positioning measurement start is not limited to PTW.
· For the case when UE is configured to perform PRS measurements or to perform SRS transmission for positioning
· When eDRX cycle is smaller or equal to configured PRS measurement reporting periodicity (if PRS measurement is configured) and configured SRS transmission periodicity (if SRS transmission for positioning is configured), RRM measurements for positioning needs are performed within PTW.
· Otherwise, RRM measurements for positioning needs are not limited to PTW.
· RRM measurements for positioning needs include at least RRM measurement for cell reselection.
· LS on SL positioning and CPP measurements report mapping
· For SL positioning measurements: 
· Report mappings for SL-RSRP and SL-RSRPP are the same as for PRS-RSRP and PRS-RSRPP respectively. 
· Reporting mappings for SL-A-AoA and SL-Z-AoA are the same as for UL A-AoA and UL Z-AoA respectively.
· The report mappings for SL-UE-Rx-Tx, SL-RTOA and SL-RSTD are FFS.
· For CPP measurements: 
· For DL RSCP measurements, the reporting range is [0, 360) degrees and the reporting granularity is 0.1 degree.
· For DL RSCPD measurements, the reporting range is [-180, 180) degrees and the reporting granularity is 0.1 degree.
· For SL-UE-Rx-Tx, SL-RTOA and SL-RSTD, the measurement report mappings are still being discussed in RAN4, and RAN4 will additionally inform about the final measurement report mappings for these measurements. 
· RAN4 will specify new sections for the above SL measurement report mappings.
· RAN4 would also like to provide the following information for the existing PRS measurement report mappings which are quoted in above agreements:  
· Report mappings for PRS-RSRP and PRS-RSRPP are defined in TS 38.133 clause 10.1.24.3 and 10.1.38.3 respectively. 
· Reporting mappings for UL A-AoA and UL Z-AoA respectively are defined in TS 38.133 clause 13.4.1.
· The LS is sent in R4-2314358.
· RAN eDRX cycle length (related to RAN2 LS R2-2306841)
· eRedCap agreed eDRX cycle lengths are sufficient for positioning in RRC_INACTIVE from RAN4 perspective. 
· Reply LS to RAN2 on LPHAP is sent in R4-2314360.
· Reply LS to RAN1 (R1-2306248) on determination of UL timing to transmit SRS for positioning by UEs in RRC_INACTIVE states.
· Question 1: whether it is feasible for UE to autonomously adjust the TA when cell-reselection happens? 
· Answer: It is feasible for UE to autonomously adjust the TA when cell-reselection happens within the validity area.
· Reply LS to RAN1 is sent in R4-2314359.
· The following agreements were made for RedCap positioning and PRS/SRS aggregation RRM requirements (R4- 2314354):
· General aspects/scenarios for RedCap positioning
· Applicable RRC states for Redcap positioning with FH
· RAN4 will prioritize defining Redcap positioning requirements with FH in RRC connected and then will define Redcap positioning requirements with FH in RRC inactive state and RRC idle state.
· Relation with Rel-16/Rel-17 positioning for PRS measurements with FH
· All Rel-16 features are supported for RedCap positioning measurement with FH. 
· In addition, reduced number of samples with gaps and reduced Rx beam sweeping factor with gaps are supported for RedCap positioning measurement with FH. TEG is FFS.
· PRS measurements for RedCap without FH
· Side conditions for 1Rx without FH
· Side conditions for 1Rx without FH
· RSTD accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-6, [-10], [-10]) dB.
· UE Rx-Tx accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-3, [-10], [-10]) dB.
· PRS-RSRP accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-3, [-10], [-10]) dB.
· PRS-RSRPP accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-3, [-10], [-10]) dB.
· PRS measurements for RedCap with FH
· Simulations for 1Rx with FH
· Link simulation assumptions for RedCap positioning measurement with FH according to R4-2314460.
· PRS measurement report mapping for RedCap
· PRS measurement report mapping for RedCap with and without FH
· Existing measurement report mapping table is re-used to report positioning measurements performed by RedCap UE with and without FH.
· General aspects/scenarios for PRS/SRS BW aggregation
· MG-less requirements
· Do not define requirements for MG-less case.
· PRS measurement requirements for PRS/SRS bandwidth aggregation
· Impact of number of PFLs on PRS/SRS bandwidth aggregation requirements
· The total measurement period for RSTD and UE Rx-Tx requirements with bandwidth aggregation across all PFLs is defined as
· Txxxx,total = Taggregate + Tnon-aggregate
· Taggregate is the total measurement period for aggregate measurements (i.e. measurements with bandwidth aggregation) across all PFLs
· Taggregate is equal to zero if aggregate measurements are not configured.
· Only PRS resources that are aggregated shall be counted in Taggregate
· Tnon-aggregate is the total measurement period for non-aggregate measurements (i.e. measurements without bandwidth aggregation) across all PFLs
· Tnon-aggregate is equal to the Rel-17 the measurement period requirement, with the modification that only PRS resources that are not aggregated are counted in Tnon-aggregate
· Tnon-aggregate is equal to zero if non-aggregate measurements are not configured.
· FFS whether additional margin shall be added for the alignment of aggregated and non-aggregated measurements.
· The following agreements were made for NR sidelink positioning and carrier phase positioning RRM requirements (R4- 2314354):
· SL-PRS measurement period requirements
· Measurement period requirements for other SL-PRS based measurements:
· Define measurement period requirements for
· SL-PRS based AoA/ZOA 
· SL-PRS based RTOA
· SL-PRS based RSTD
· SL-PRS based UE Rx-Tx time difference
· SL-PRS based RSRP
· SL-PRS based RSRPP
· Note: the details of measurement periods are FFS
· UE behavior and the impact on SL-PRS measurement requirements when synchronization reference source change occurs
· When the synchronization reference source change occurs on Rx side during the measurement period, 
· Alt 1: UE restarts the measurement after change (i.e., previous measurement is dropped). 
· Alt 2: UE continues the measurement and the measurement period is extended. 
· Alt 3: for SL PRS based Rx-Tx measurement, UE restarts the measurement; for other SL PRS based measurements, UE continue the measurement and meet the measurement period requirements. 
· Alt.4: when possible, postpone the synch source change until the on-going SL positioning measurement is completed. Restart when not possible.
· FFS: When the synchronization reference source change occurs on Tx side during the measurement period.
· SL-PRS measurement reporting
· Report mapping
· Report mappings for SL-RSRP and SL-RSRPP are the same as for PRS-RSRP and PRS-RSRPP respectively. 
· Reporting mappings for SL-A-AoA and SL-Z-AoA are the same as for UL A-AoA and UL Z-AoA respectively.
· The report mappings for SL-UE-Rx-Tx, SL-RTOA and SL-RSTD are FFS
· CPP Measurement period requirements
· PRS measurement period requirements for DL RSCP/DL RSCPD:
· RSCP/RSCPD is reported together with other positioning measurement(s) and the same measurement period requirement (i.e., Rx-Tx time difference/RSTD measurements) should apply.
· FFS: whether the existing Rx-Tx time difference/RSTD measurement periods apply.
· Impact of UE mobility in RRC_CONNECTED:
· Reuse Rel. 17 requirements for mobility impact on RSTD/UE Rx-Tx measurement in RRC_CONNECTED / RRC_INACTIVE state for RSCPD/RSCP measurements.
· Impact of collisions with other signals/channels in RRC_INACTIVE:
· The collision handling between PRS resources and other DL signals/channels for positioning measurement in RRC_INACTIVE state in Rel-17 is reused for carrier phase measurement in RRC_INACTIVE state.
· CPP measurement reporting
· PRS measurement reporting requirements for DL carrier phase measurement:
· RSCP/RSCPD is reported together with other positioning measurement(s) and the same measurement reporting delay requirement (i.e., Rx-Tx time difference/RSTD measurements) should apply.
· Reporting range for DL RSCPD:
· The reporting range of DL RSCDP is [-180, 180) degrees.
· Reporting granularity for DL RSCPD/RSCP:
· The reporting granularity for DL RSCPD/RSCP is 0.1 degree.
· Integer information reporting:
· Not to pursue the issue.
· Reporting requirements for UL carrier phase measurement:
· Not to pursue the issue.
· The following agreements were made for LPHAP RRM requirements (R4- 2314462):
· [bookmark: _Hlk143076898]Start of PRS measurement with RAN eDRX > 10.24s
· Use the following assumptions on the start of PRS measurement to derive the requirements
· When eDRX cycle is smaller or equal to configured PRS measurement reporting periodicity, UE starts positioning measurement within PTW
· When eDRX cycle is longer than configured PRS measurement reporting periodicity, positioning measurement start is not limited to PTW
· RRM measurement requirements
· For the case when UE is configured to perform PRS measurements or to perform SRS transmission for positioning
· When eDRX cycle is smaller or equal to configured PRS measurement reporting periodicity (if PRS measurement is configured) and configured SRS transmission periodicity (if SRS transmission for positioning is configured), RRM measurements for positioning needs are performed within PTW
· Otherwise, RRM measurements for positioning needs are not limited to PTW
· RRM measurements for positioning needs include at least RRM measurement for cell reselection
· Scaling of legacy requirements related to eDRX
· RAN4 to reuse the existing framework of requirements rather than introducing a new scaling factor.
· SRS positioning validity area
· Determination of UL timing to transmit SRS (related to RAN1 LS R1-2306248)
· Question 1: whether it is feasible for UE to autonomously adjust the TA when cell-reselection happens? 
· Answer: It is feasible for UE to autonomously adjust the TA when cell-reselection happens within the validity area.
· PRS measurement in IDLE
· Start of PRS measurement with CN eDRX > 10.24s
· Use the following assumptions on the start of PRS measurement to derive the requirements
· When eDRX cycle is smaller or equal to configured PRS measurement reporting periodicity, UE starts positioning measurement within PTW.
· When eDRX cycle is longer than configured PRS measurement reporting periodicity, positioning measurement start is not limited to PTW.
· Transition requirements
· Transition requirements for cell reselection and RRC state change defined for PRS measurement in RRC_INACTIVE in R17 are reused for RSTD, PRS-RSRP(P) measurement in RRC_IDLE
· Performance requirements for PRS measurement
· Accuracy requirements
· Measurement accuracy requirement will be discussed in Performance part.
· Reporting mapping
· Reuse existing measurement report mapping table for positioning measurements in RRC_INACTIVE state when eDRX cycle <= 10.24 seconds, and eDRX cycle > 10.24 seconds.
· Reuse existing measurement report mapping table for RSTD, PRS-RSRP, and PRS-RSRPP measurements for positioning measurements in RRC_IDLE state.
2.4.2	Remaining Open issues
Further work is needed for the following items in RAN4:
· RF
· RAN4 to define retuning time values, i.e. the guard period values, as requested by RAN1 in R1-2306216.
· RRM
· Define RRM requirements for
· Sidelink positioning
· RedCap positioning
· LPHAP use-case 6 positioning enhancements
· Positioning measurements with bandwidth aggregation
· Carrier phase positioning
2.5	RAN5
2.5.1	Agreements
2.5.2	Remaining Open issues
2.5.3	Remaining Open issues with cross-WG dependencies
2.6	RAN6
2.6.1	Agreements
2.6.2	Remaining Open issues
3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
NOTE: This section only needs to be filled in for WI/SIs where there is a corresponding relevant WI/SI in SA/CT. 
3.1	SAx/CTs
3.1.1	Agreements with cross-TSG impacts
3.1.2	Remaining Open issues with cross-TSG impacts
NOTE: This section should also flag any critical dependencies that need TSG attention. 
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[173] R1-2307393	Discussion on Low Power High Accuracy Positioning	xiaomi
[174] R1-2307479	Discussion on Low Power High Accuracy Positioning	NTT DOCOMO, INC.
[175] R1-2307524	Disucssion on low power high accuracy positioning	OPPO
[176] R1-2307588	Discussions on Low Power High Accuracy Positioning (LPHAP) techniques	InterDigital, Inc.
[177] R1-2307686	On Low Power High Accuracy Positioning	Samsung
[178] R1-2307934	Discussion on LPHAP Positioning	Qualcomm Incorporated
[179] R1-2308092	LPHAP design	MediaTek Korea Inc.
[180] R1-2308170	On Low Power High Accuracy Positioning	Ericsson
[181] R1-2308305	Summary #1 for low power high accuracy positioning	Moderator (CMCC)
[182] R1-2308306	Summary #2 for low power high accuracy positioning	Moderator (CMCC)
[183] R1-2308307	Summary #3 for low power high accuracy positioning	Moderator (CMCC)
[184] R1-2306499	Remaining issues of BW aggregation for PRS and SRS	Huawei, HiSilicon, China Unicom, China Telecom
[185] R1-2306574	Discussions on bandwidth aggregation for positioning measurements	Ruijie Network Co. Ltd
[186] R1-2306654	Discussion on bandwidth aggregation for positioning measurements	Spreadtrum Communications
[187] R1-2306759	Discussion on bandwidth aggregation for positioning measurements	vivo
[188] R1-2306821	Views on bandwidth aggregation for positioning measurements	Nokia, Nokia Shanghai Bell
[189] R1-2306844	On bandwidth aggregation for positioning	Intel Corporation
[190] R1-2306867	Discussion on BW aggregation for positioning	ZTE
[191] R1-2306870	Summary #1 for BW aggregation positioning	Moderator (ZTE)
[192] R1-2306871	Summary #2 for BW aggregation positioning	Moderator (ZTE)
[193] R1-2306890	Discussion on Bandwidth aggregation for positioning measurements	LG Electronics
[194] R1-2307096	Remaining issues on bandwidth aggregation for positioning measurements	CATT
[195] R1-2307204	Discussion on BW aggregation for positioning measurements	CMCC
[196] R1-2307287	On Bandwidth aggregation for positioning measurements	Apple
[197] R1-2307394	Bandwidth aggregation for positioning measurement	xiaomi
[198] R1-2307480	Discussion on bandwidth aggregation for positioning measurements	NTT DOCOMO, INC.
[199] R1-2307523	Discussion on bandwidth aggregation for positioning measurement	OPPO
[200] R1-2307589	Bandwidth aggregation for positioning measurements	InterDigital, Inc.
[201] R1-2307687	On Bandwidth Aggregation for Positioning Measurements	Samsung
[202] R1-2307827	Remaining PRS Bandwidth aggregation issues	Lenovo
[203] R1-2307935	Discussion on Bandwidth aggregation for Positioning	Qualcomm Incorporated
[204] R1-2308094	PRS/SRS aggregation for positioning measurement	MediaTek Korea Inc.
[205] R1-2308171	Bandwidth aggregation for positioning measurements	Ericsson
[206] R1-2306870	Summary #1 for BW aggregation positioning	Moderator (ZTE)
[207] R1-2306871	Summary #2 for BW aggregation positioning	Moderator (ZTE)
[208] R1-2308450	Summary #3 for BW aggregation positioning	Moderator (ZTE)
[209] R1-2306444	On remaining open issues in RedCap UE positioning	FUTUREWEI
[210] R1-2306500	Remaining issues of RedCap positioning	Huawei, HiSilicon
[211] R1-2306655	Discussion on positioning for RedCap UEs	Spreadtrum Communications
[212] R1-2306760	Discussion on positioning for RedCap UEs	vivo
[213] R1-2306822	Views on Positioning for RedCap Ues	Nokia, Nokia Shanghai Bell
[214] R1-2306845	Positioning for RedCap UEs	Intel Corporation
[215] R1-2306868	Discussion on Positioning for RedCap UEs	ZTE
[216] R1-2306891	Discussion on positioning support for RedCap UEs	LG Electronics
[217] R1-2306916	Remaining Issues on Positioning for RedCap UEs	Sony
[218] R1-2307097	Remaining issues on positioning for RedCap UEs	CATT
[219] R1-2307118	Positioning for RedCap UEs	NEC
[220] R1-2307205	Discussion on RedCap UE positioning	CMCC
[221] R1-2307288	On Positioning for RedCap UEs	Apple
[222] R1-2307481	Discussion on positioning for RedCap UEs	NTT DOCOMO, INC.
[223] R1-2307525	Discussion on positioning for RedCap UEs	OPPO
[224] R1-2307590	Positioning for RedCap UEs	InterDigital, Inc.
[225] R1-2307688	On Positioning for RedCap UEs	Samsung
[226] R1-2307828	Remaining RedCap Positioning Issues	Lenovo
[227] R1-2307936	Positioning for Reduced Capabilities UEs	Qualcomm Incorporated
[228] R1-2308095	Positioning for RedCap UEs	MediaTek Korea Inc.
[229] R1-2308114	Discussion on NR positioning for RedCap 	IIT Kanpur, CEWiT
[230] R1-2308172	Positioning for RedCap Ues	Ericsson
[231] R1-2308392	Feature Lead summary #1 for Positioning for RedCap UEs	Moderator (Ericsson)
[232] R1-2308393	Feature Lead summary #2 for Positioning for RedCap UEs	Moderator (Ericsson)
[233] R1-2308394	Feature Lead summary #3 for Positioning for RedCap UEs	Moderator (Ericsson)

RAN2 #123	
[234] R2-2307004	LS reply on the RAT-dependent positioning integrity (R1-2306157; contact: InterDigital)	RAN1	LS in	Rel-18	NR_pos_enh2	To:RAN2	Cc:RAN3
[235] R2-2307010	LS to RAN2 on SRS bandwidth aggregation for positioning (R1-2306214; contact: ZTE)	RAN1	LS in	Rel-18	NR_pos_enh2	To:RAN2
[236] R2-2307031	Reply LS on Authorization and Provisioning for Ranging/SL positioning service (R3-233424; contact: Xiaomi)	RAN3	LS in	Rel-18	Ranging_SL, NR_pos_enh2	To:SA2	Cc:RAN1, RAN2
[237] R2-2307032	Reply LS on SRS Configuration Request (R2-2302278; contact: Huawei)	RAN3	LS in	Rel-18	NR_pos_enh2	To:RAN2	Cc:RAN1
[238] R2-2307042	LS on reporting granularity for timing related positioning measurements (R4-2310166; contact: Huawei)	RAN4	LS in	Rel-18	NR_pos_enh2	To:RAN2, RAN3	Cc:RAN1
[239] R2-2307052	Reply LS on the requirement on low power or high accuracy positioning (S1-231370; contact: Huawei)	SA1	LS in	Rel-18	5G_eLCS_Ph3	To:SA2	Cc:RAN1, RAN2
[240] R2-2307054	Reply LS to LS to SA2 on Sidelink positioning procedure (S2-2305735; contact: Xiaomi)	SA2	LS in	Rel-18	Ranging_SL	To:RAN2, RAN1	Cc:SA3
[241] R2-2307056	LS on assistance information provided to UE (S2-2307553; contact: Xiaomi)	SA2	LS in	Rel-18	Ranging_SL	To:RAN2
[242] R2-2307124	Running MAC CR for LPHAP	Huawei, HiSilicon	discussion	Rel-18	NR_pos_enh2
[243] R2-2307125	Running MAC CR for Sidelink Positioning	Huawei, HiSilicon	discussion	Rel-18	NR_pos_enh2
[244] R2-2307126	Draft reply LS on timing measurement reporting granularity	Huawei, HiSilicon	LS out	Rel-18	NR_pos_enh2	To:RAN4	Cc:RAN1, RAN3
[245] R2-2307127	Discussion on measurement reporting granularity	Huawei, HiSilicon	discussion	Rel-18	NR_pos_enh2
[246] R2-2307391	LPP running CR for RAT-dependent integrity	CATT	draftCR	Rel-18	37.355	17.5.0	NR_pos_enh2
[247] R2-2307662	Further considerations on SLPP specification	Intel Corporation	discussion	Rel-18	NR_pos_enh2
[248] R2-2307663	TS 38.355 v0.0.4	Intel Corporation	draft TS	Rel-18	38.355	0.0.4	NR_pos_enh2
[249] R2-2308053	Discussion on the reply LSs to SA2 on SL Positioning	OPPO	discussion	Rel-18	NR_pos_enh2
[250] R2-2308139	[draft]Reply LS to RAN1 on SRS bandwidth aggregation for positioning	ZTE Corporation	LS out	Rel-18	NR_pos_enh2	To:RAN1
[251] R2-2308259	Discussion on R18 positioning UE capabilities	Xiaomi	discussion
[252] R2-2308385	Running Stage 2 CR for 'Expanded and improved NR positioning'	Qualcomm Incorporated	draftCR	Rel-18	38.305	17.5.0	B	NR_pos_enh2
[253] R2-2308386	Stage 2 TP for SL-MO-LR/SL-MT-LR	Qualcomm Incorporated	discussion
[254] R2-2308387	Stage 2 TP for SLPP Transport between UE and LMF	Qualcomm Incorporated	discussion
[255] R2-2308395	Stage 2 TP for SLPP Transport between UEs	Qualcomm Incorporated	discussion
[256] R2-2308484	Rapporteur CR for Positioning RRC Changes	Ericsson	draftCR	Rel-18	38.331	17.5.0	B	NR_pos_enh2
[257] R2-2308488	On the Positioning Reference Units aspects	Ericsson, vivo	discussion	Rel-18
[258] R2-2307122	Discussion on higher layer aspects for Sidelink Positioning	Huawei, HiSilicon	discussion	Rel-18	NR_pos_enh2
[259] R2-2307123	Discussion on lower layer aspects for Sidelink Positioning	Huawei, HiSilicon	discussion	Rel-18	NR_pos_enh2
[260] R2-2307185	UE Positioning using Sidelink in OoC	Fraunhofer IIS, Fraunhofer HHI	discussion
[261] R2-2307187	Preconfigured Assistance Data for UE Positioning in Hybrid Uu and PC5 scenarios	Fraunhofer IIS, Fraunhofer HHI, Ericsson	discussion
[262] R2-2307232	Discussion of SLPP / LPP signalling procedures 	Nokia Netherlands	discussion	Rel-18
[263] R2-2307241	Discussion of session-less and session-based positioning	Nokia Netherlands	discussion	Rel-18
[264] R2-2307340	SLPP signalling in UE-only sidelink positioning/ranging procedure	MediaTek Inc.	discussion	Rel-18	NR_pos_enh2
[265] R2-2307341	Pathological cases of network-based operation for sidelink positioning	MediaTek Inc.	discussion	Rel-18	NR_pos_enh2	Revised
[266] R2-2307392	Discussion on sidelink positioning	CATT	discussion	Rel-18	NR_pos_enh2
[267] R2-2307426	Discussion on sidelink positioning	vivo	discussion	Rel-18	FS_NR_pos_enh2
[268] R2-2307507	Discussion on SL positioning	Xiaomi	discussion	Rel-18
[269] R2-2307660	Report of [ 402] SLPP session handling	Intel Corporation	discussion	Rel-18	NR_pos_enh2	Late
[270] R2-2307661	Further considerations on sidelink positioning	Intel Corporation	discussion	Rel-18	NR_pos_enh2
[271] R2-2307778	SLPP design for session aspects 	Samsung Electronics Romania	discussion
[272] R2-2307823	SL positioning procedures	Apple	discussion	NR_pos_enh2
[273] R2-2308052	Further discussion on sidelink positioning	OPPO	discussion	Rel-18	NR_pos_enh2
[274] R2-2308125	Discussion on sidelink positioning	Spreadtrum Communications	discussion	Rel-18
[275] R2-2308138	Discussion on sidelink positioning	ZTE Corporation	discussion	Rel-18	NR_pos_enh2
[276] R2-2308152	Considerations on sidelink positioning resources	Sony	discussion	Rel-18	FS_NR_pos_enh2
[277] R2-2308276	Discussion on SL Positioning	Lenovo	discussion	Rel-18
[278] R2-2308284	Discussion on sidelink positioning	ROBERT BOSCH GmbH	discussion	Rel-18
[279] R2-2308316	Considerations on Sidelink positioning	CMCC	discussion	Rel-18	NR_pos_enh2
[280] R2-2308384	Discussion on sidelink positioning	InterDigital, Inc.	discussion	Rel-18	NR_pos_enh2
[281] R2-2308396	Sidelink Positioning Protocol (SLPP) Signaling and Procedures	Qualcomm Incorporated	discussion
[282] R2-2308416	Pathological cases of network-based operation for sidelink positioning	MediaTek Inc., CATT	discussion	Rel-18	NR_pos_enh2	R2-2307341
[283] R2-2308480	Sidelink positioning	Ericsson	discussion	Rel-18
[284] R2-2308557	Discussion of resource allocation aspects	Nokia Netherlands	discussion
[285] R2-2308595	Discussion on higher layer aspects for sidelink positioning	LG Electronics Inc.	discussion	Rel-18
[286] R2-2308600	Discussion on lower layer aspects for sidelink positioning	LG Electronics Inc.	discussion	Rel-18
[287] R2-2308657	Discussion on priority value for SL-PRS	Samsung Electronics Co., Ltd	discussion	Rel-18	NR_pos_enh2
[288] R2-2308800	 Further Discussions on Sidelink Positioning & Ranging	CEWiT	discussion
[289] R2-2308884	Discussion on Anchor UE discovery and selection in sidelink positioning	KT Corp.	discussion	Rel-18	NR_pos_enh2
[290] R2-2308908	On the selection of Anchor UEs for Sidelink Positioning	Philips International B.V.	discussion	Rel-18	NR_pos_enh2
[291] R2-2308935	On the support of UE-only SL positioning in in-coverage and partial coverage scenarios 	Philips International B.V.	discussion	Rel-18	NR_pos_enh2
[292] R2-2307393	Discussion on RAT-Dependent integrity	CATT	discussion	Rel-18	NR_pos_enh2
[293] R2-2307427	Remaining issues of RAT-dependent integrity	vivo	discussion	Rel-18	FS_NR_pos_enh2
[294] R2-2307664	Further considerations on RAT dependent integrity	Intel Corporation	discussion	Rel-18	NR_pos_enh2
[295] R2-2307999	Discussion on RAT-dependent  integrity	Lenovo	discussion	Rel-18
[296] R2-2308050	Consideration on RAT-dependent positioning integrity	OPPO	discussion	Rel-18	NR_pos_enh2
[297] R2-2308136	Discussion on RAT-dependent methods positioning integrity	ZTE Corporation	discussion	Rel-18	NR_pos_enh2
[298] R2-2308260	Discussion on RAT-dependent positioning integrity	Xiaomi	discussion
[299] R2-2308397	Integrity of NR Positioning Technologies	Qualcomm Incorporated	discussion
[300] R2-2308482	On RAT-dependent positioning Integrity	Ericsson	discussion	Rel-18
[301] R2-2308616	Discussion on RAT dependent integrity	InterDigital, Inc.	discussion	Rel-18
[302] R2-2307121	Discussion on LPHAP	Huawei, HiSilicon	discussion	Rel-18	NR_pos_enh2
[303] R2-2307186	Enhancements for supporting LPHAP	Fraunhofer IIS, Fraunhofer HHI	discussion
[304] R2-2307394	Discussion on SRS configuration with validity area and alignment between PRS and (e)DRX	CATT	discussion	Rel-18	NR_pos_enh2
[305] R2-2307428	Discussion on solution of LPHAP	vivo	discussion	Rel-18	FS_NR_pos_enh2
[306] R2-2307665	Further considerations on LPHAP	Intel Corporation	discussion	Rel-18	NR_pos_enh2
[307] R2-2307824	Alignment between DRX and PRS	Apple	discussion	NR_pos_enh2
[308] R2-2308000	Discussion on low power high accuracy positioning	Lenovo	discussion	Rel-18
[309] R2-2308051	Discussion on LPHAP enhancement	OPPO	discussion	Rel-18	NR_pos_enh2
[310] R2-2308126	Discussion on LPHAP	Spreadtrum Communications	discussion	Rel-18
[311] R2-2308135	Discussion on LPHAP	ZTE Corporation	discussion	Rel-18	NR_pos_enh2
[312] R2-2308153	Considerations on Low Power High Accuracy Positioning	Sony	discussion	Rel-18	FS_NR_pos_enh2
[313] R2-2308261	Discussion on LPHA positioning	Xiaomi	discussion
[314] R2-2308317	Further considerations on LPHAP	CMCC	discussion	Rel-18	NR_pos_enh2
[315] R2-2308398	Enhancements for LPHAP	Qualcomm Incorporated	discussion
[316] R2-2308481	Discussion on Low Power High Accuracy Positioning	Ericsson	discussion	Rel-18
[317] R2-2308618	Discussion on LPHAP	InterDigital, Inc.	discussion	Rel-18
[318] R2-2308693	Discussion on alignment between (e)DRX and PRS	Samsung	discussion	Rel-18	NR_pos_enh2
[319] R2-2308694	Discussion on SRS configuration in RRC_INACTIVE	Samsung	discussion	Rel-18	NR_pos_enh2
[320] R2-2308812	Report of [Post122][401][POS] SRS configuration and activation in LPHAP (CATT)	CATT	discussion	Rel-18	NR_pos_enh2
[321] R2-2307395	Discussion on carrier phase positioning, bandwidth aggregation for positioning and Redcap positioning	CATT	discussion	Rel-18	NR_pos_enh2
[322] R2-2307429	RAN2-related issues about bandwidth aggregation	vivo	discussion	Rel-18	FS_NR_pos_enh2
[323] R2-2307455	Discussion on RAN1 led positioning topics	Huawei, HiSilicon	discussion
[324] R2-2307666	Considerations on other RAN1 led items	Intel Corporation	discussion	Rel-18	NR_pos_enh2
[325] R2-2307827	On-demand PRS with bandwidth aggregation	Apple	discussion	NR_pos_enh2
[326] R2-2308001	Discussion on RedCap positioning, carrier phase positioning and PRS/SRS bandwidth aggregation	Lenovo	discussion	Rel-18
[327] R2-2308137	Discussion on BW aggregation and RedCap positioning	ZTE Corporation	discussion	Rel-18	NR_pos_enh2
[328] R2-2308174	Discussion on Frequency hopping for Positioning for RedCap Ues	Sony	discussion	Rel-18	FS_NR_pos_enh2
[329] R2-2308262	Discussion on RedCap positioning, carrier phase positioning and bandwidth aggregation for positioning	Xiaomi	discussion
[330] R2-2308399	Configuration Enhancements for DL-PRS Aggregation	Qualcomm Incorporated	discussion
[331] R2-2308483	Discussion based upon RAN1 agreements on CPP, RedCap, Bandwidth aggregation	Ericsson	discussion	Rel-18
[332] R2-2308619	Discussion on positioning for RedCap positioning, carrier phase positioning, and bandwidth aggregation for positioning	InterDigital, Inc.	discussion	Rel-18
[333] R2-2308761	Assessment of impact of carrier phase positioning on higher layer protocols	Nokia, Nokia Shanghai Bell	discussion	Rel-18	NR_pos_enh2-Core]
RAN3 #121
[334] R3-234590 Summary of Positioning offline discussion (moderator-CATT)
[335] R3-233752 Support of NR Positioning Enhancements (ZTE, CATT, Huawei, Nokia, Nokia Shanghai Bell, 
[336] R3-233761 Support of NR Positioning Enhancements (Huawei, CATT, ZTE, Nokia, Nokia Shanghai Bell, 
[337] R3-233768 Support of NR Positioning Enhancements (Ericsson, CATT, Huawei, ZTE, Nokia, Nokia Shanghai 
[338] R3-234032 Discussion on sidelink positioning and others (Samsung)
[339] R3-234254 Discussion on sidelink positioning (Xiaomi)
[340] R3-234409 (TP to 38.413, 38.423, 38.473,38.455) Discussion on Sidelink positioning (ZTE)
[341] R3-234451 Discussion on NR SL Positioning (CMCC)
[342] R3-234269 Discussion on RAN3 impacts to support SL Positioning, CPP and other topics with TP for CPP support (Ericsson)
[343] R3-234364 Discussion on SL Positioning BW aggregation and CPP (CATT)
[344] R3-234217 Discussion on Carrier Phase Positioning and Sidelink Positioning (Huawei)
[345] R3-234327 (TP for TS 38.455 BL CR) Positioning accuracy enhancements (Nokia, Nokia Shanghai Bell)
[346] R3-234256 (TP for BL CR to TS 38.455) Support of SRS bandwidth aggregation (Xiaomi, Samsung, ZTE)
[347] R3-233714 LS on LPHAP (RAN2(Huawei))
[348] R3-234218 Discussion on LPHAP (Huawei)
[349] R3-234255 Discussion on LPHAP positioning enhancement. (Xiaomi)
[350] R3-234270 Discussion on RAN3 impacts to support LPHAP with TP (Ericsson)
[351] R3-234285 Enhancements for LPHAP (Qualcomm Incorporated)
[352] R3-234326 Coordination of SRS resources within a validity area (Nokia, Nokia Shanghai Bell)
[353] R3-234033 Discussion on LPHAP (Samsung)
[354] R3-234467 (TP to 38.455, 38.473)Discussion on LPHAP impacts and SRS bandwith aggregation (ZTE)
[355] R3-234365 (TP to BL CR for TS 38.305) Support of cross-cell SRS configuration (CATT)
[356] R3-234468 Discussion on area-specific SRS configuration (vivo)
[357] R3-233706 LS reply on the RAT-dependent positioning integrity (RAN1(Interdigital))
[358] R3-233722 LS on reporting granularity for timing related positioning measurements (RAN4(Huawei))
[359] R3-234286 Integrity of NR Positioning Technologies (Qualcomm Incorporated)
[360] R3-234596 New TP for TS38.455 for NRPPa (Huawei, Samsung, CATT)
[361] R3-234597 New TP for TS38.473 (Samsung, Huawei, CATT, Cybercore)
[362] R3-234602 (TP for TS 38.455 BL CR) UL Carrier phase positioning (Nokia, Nokia Shanghai Bell, Ericsson, Huawei, CATT, ZTE)
[363] R3-234603 (TP for TS 38.473 BL CR) UL Carrier phase positioning (Huawei, Nokia, Nokia Shanghai Bell, Ericsson, CATT, ZTE)
[364] R3-234604 (TP to NRPPA BL CR) Addition or SRS Bandwidth Request indication (Ericsson, Xiaomi, ZTE, CATT, Samsung)
[365] R3-234605 (TP for NR_pos_enh2 for TS 38.473) Support of SRS bandwidth aggregation (Xiaomi, Samsung, ZTE, Ericsson, CATT)
[366] R3-234726 (TP BL CR 38.455) Reporting granularity for timing (Huawei, Samsung, CATT)
[367] R3-234727 TP to BLCR 38.473 on reporting granularity for SRS BW aggregation (Samsung, Huawei, CATT, Cybercore)
RAN4 #108
[368] R4-2311616	Reply LS on determination of UL timing to transmit SRS for positioning by UEs in RRC_INACTIVE states	CATT
[369] R4-2311617	Reply LS on LPHAP	CATT
[370] R4-2311618	Discussion on RRM requirements of sidelink positioning	CATT
[371] R4-2311619	Discussion on RRM requirements of LPHAP	CATT
[372] R4-2311620	Discussion on RRM requirements of carrier phase positioning	CATT
[373] R4-2311627	Reply LS to RAN1 on SRS and PRS bandwidth aggregation for positioning	CATT
[374] R4-2311628	Reply LS on the use of a single measurement gap for DL PRS with Rx hopping measurement	CATT
[375] R4-2311629	Simulation results for sidelink positioning	CATT
[376] R4-2311630	Summary of the simulation results for sidelink positioning measurement	CATT
[377] R4-2311631	Discussion on RRM requirements of RedCap UE Positioning	CATT
[378] R4-2311632	Simulation results for 1Rx RedCap UE PRS measurements	CATT
[379] R4-2311633	Discussion on RRM requirements of PRS SRS bandwidth aggregation	CATT
[380] R4-2311634	Summary of the simulation results for CPP measurement	CATT
[381] R4-2311645	Discussion on the reply LS on switching time for DL PRS or UL SRS  frequency hopping for RedCap UEs	CATT
[382] R4-2311835	Discussion on Sidelink Positioning	Xiaomi
[383] R4-2311836	Discussion on Positioning for RedCap UEs	Xiaomi
[384] R4-2311837	Discussion on Carrier Phase Positioning	Xiaomi
[385] R4-2311885	Reply LS on determination of UL timing to transmit SRS for positioning by UEs in RRC_INACTIVE states	CMCC
[386] R4-2311886	Discussion on sidelink positioning	CMCC
[387] R4-2311887	Discussion on LPHA positioning	CMCC
[388] R4-2311888	Discussion on Redcap positioning	CMCC
[389] R4-2311889	Discussion on carrier phase positioning	CMCC
[390] R4-2311980	Reply LS on switching time for DL PRS or UL SRS frequency hopping for RedCap UEs	Qualcomm Incorporated
[391] R4-2311981	Reply LS on SRS and PRS BW aggregation for positioning	Qualcomm Incorporated
[392] R4-2311982	On requirements for SL positioning	Qualcomm Incorporated
[393] R4-2311983	On requirements for LPHAP	Qualcomm Incorporated
[394] R4-2311984	Simulation results for 1Rx RedCap UEs without frequency hopping - updated side-condition for fading channels	Qualcomm Incorporated
[395] R4-2311985	On requirements for RedCap positioning	Qualcomm Incorporated
[396] R4-2311986	On requirements for PRS/SRS BW aggregation	Qualcomm Incorporated
[397] R4-2311987	On requirements for carrier phase positioning	Qualcomm Incorporated
[398] R4-2311991	Effect of Carrier Frequency Offset on Carrier Phase Positioning	Lenovo
[399] R4-2312074	RRM aspects in the study on LPHAP use case	ZTE Corporation
[400] R4-2312075	RRM aspects in the study on Redcap positioning	ZTE Corporation
[401] R4-2312076	Discussion on RRM impacts on PRS/SRS bandwidth aggregation	ZTE Corporation
[402] R4-2312081	LS on determination of UL timing to transmit SRS for positioning by UEs in RRC_INACTIVE states	ZTE Corporation
[403] R4-2312082	LS on the use of a single measurement gap for DL PRS with Rx hopping measurement	ZTE Corporation
[404] R4-2312134	Discussion on RRM requirements for sidelink positioning	vivo
[405] R4-2312135	Link-level simulation results for SL-PRS measurement	vivo
[406] R4-2312136	Discussion on the use of a single measurement gap for DL PRS with Rx hopping measurement	vivo
[407] R4-2312137	Draft reply LS on SRS and PRS bandwidth aggregation for positioning	vivo
[408] R4-2312138	Draft reply LS on switching time for DL PRS or UL SRS frequency hopping for RedCap	vivo
[409] R4-2312286	Discussion on RRM core requirement for SL positioning enhancement	LG Electronics Inc.
[410] R4-2312305	Discussion on reply LS on determination of UL timing to transmit SRS for positioning	vivo
[411] R4-2312306	Discussion on reply on LPHAP	vivo
[412] R4-2312307	Discussion on RRM core requirement for PRS/SRS bandwidth aggregation positioning	LG Electronics Inc.
[413] R4-2312342	Discussion on Positioning for RedCap UEs	Intel Corporation
[414] R4-2312343	Proposed update for TR 38.843 with RAN4 part	3in
[415] R4-2312344	Discussion on RRM core requirement for carrier phase positioning	LG Electronics Inc.
[416] R4-2312490	Reply LS on LPHAP	vivo
[417] R4-2312670	Discussion on SL positioning	OPPO
[418] R4-2312671	Discussion on LPHAP use case	OPPO
[419] R4-2312672	Discussion on RedCap positioning	OPPO
[420] R4-2312673	Discussion on PRS/SRS bandwidth aggregation	OPPO
[421] R4-2312674	Discussion on carrier phase positioning	OPPO
[422] R4-2312724	On SL positioning	Ericsson
[423] R4-2312730	Simulation results for 1Rx RedCap UE	Ericsson
[424] R4-2312731	Summary of 1Rx RedCap simulations	Ericsson
[425] R4-2312732	On issues related to RedCap positioning	Ericsson
[426] R4-2312733	DL-RSCPD simulation results	Ericsson
[427] R4-2312734	On carrier phase positioning requirements	Ericsson
[428] R4-2312735	On issues related to LPHAP requirements	Ericsson
[429] R4-2312736	On requirements for PRS/SRS aggregation for positioning measurements	Ericsson
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