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[bookmark: OLE_LINK1]Introduction
In this contribution, we provide our views on remaining issues for Rel-18 NR positioning including SL positioning, carrier phase positioning, low power high accuracy positioning, bandwidth aggregation for positioning and RedCap UE positioning.
SL positioning
2.1 TP for SL PRS power control
	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.


According to RAN1’s agreement, CBR measurement can be used to restrict maximum SL PRS transmission power for a dedicated resource pool, this design was also captured in TS 38.331 as shown below:
SL-CBR-CommonTxDedicatedSL-PRS-RP-List-r18 ::= SEQUENCE {
    sl-CBR-RangeDedicatedSL-PRS-RP-List-r18     SEQUENCE (SIZE (1..maxCBR-ConfigDedSL-PRS-1-r18)) OF SL-CBR-LevelsDedicatedSL-PRS-RP-r18
                                                                                                                 OPTIONAL,    -- Need M
    sl-CBR-SL-PRS-TxConfigList-r18              SEQUENCE (SIZE (1.. maxNrofSL-PRS-TxConfig-r18)) OF SL-CBR-SL-PRS-TxConfig-r18
                                                                                                                 OPTIONAL     -- Need M
}
 
SL-CBR-LevelsDedicatedSL-PRS-RP-r18 ::= SEQUENCE (SIZE (0..maxCBR-LevelDedSL-PRS-1-r18)) OF SL-CBR-Dedicated-SL-PRS-RP-r18
 
SL-CBR-SL-PRS-TxConfig-r18 ::=          SEQUENCE {
    sl-PRS-CR-Limit-r18                     INTEGER(0..10000)                                                    OPTIONAL,    -- Need M
    sl-PRS-MaxTx-power-r18                  INTEGER (-30..33)                                                    OPTIONAL,    -- Need M
    sl-PRS-MaxNum-Transmissions-r18         INTEGER(1..32)                                                       OPTIONAL     -- Need M
}
 
SL-CBR-Dedicated-SL-PRS-RP-r18 ::= INTEGER (0..100)
Based on the above analysis, we have the following proposal:
[bookmark: _Ref2834]Proposal 1: Adopt TP#2-1 for TS 38.213 for SL PRS
Reason for change: Currently in 38.213, both SL PRS transmission power for dedicated resource pool and for shared resource pool are related to the parameter “sl-MaxTxPower”. However, “sl-MaxTxPower” can only be used in shared SL PRS resource pool. According to RAN1’s agreement and TS 38.331, for a dedicated SL PRS resource pool, congestion control can restrict the maximum of SL PRS transmission power “sl-PRS-MaxTx-power” per pool by CBR and priority. 
Summary of change: (1) Introduce two separate bullets for determining  for SL PRS transmission power in shared SL PRS resource pool and dedicated SL PRS resource pool respectively. (2) Align parameter name with TS 38.331 for “dl-P0-SL-PRS”, “dl-Alpha-SL-PRS”, “sl-P0-SL-PRS”, “sl-Alpha-SL-PRS”.
Consequences if not approved: Spec is not aligned with RAN1 agreement, the parameter “sl-MaxTxPower” cannot determine SL PRS transmission power in a dedicated SL PRS resource pool.
Clause affected: 16.2.3A in 38.213
	TP#2-1 38.213
[bookmark: _Toc156237253]16.2.3A	SL PRS
A UE determines a power  for a SL PRS transmission on a resource pool in SL PRS transmission occasion  on active SL BWP  of carrier  as:

where,
-	 is defined in [8-1, TS 38.101-1]
-	 is determined by a value of sl-MaxTxPower based on a priority level and a CBR range for a CBR measured in slot , where  is the congestion control processing time [6, TS 38.214] ]; if sl-MaxTxPower is not provided, then 
-	if the resource pool is a shared SL PRS resource pool,  is determined by a value of sl-MaxTxPower based on a priority level and a CBR range for a CBR measured in slot , where  is the congestion control processing time [6, TS 38.214]; if sl-MaxTxPower is not provided, then . Tthe priority level is same for PSSCH and SL PRS 
-	if the resource pool is a dedicated SL PRS resource pool,  is determined by a value of sl-PRS-MaxTx-Power based on a priority level and a CBR range for a CBR measured in slot , where  is the congestion control processing time [6, TS 38.214]; if sl-PRS-MaxTx-Power is not provided, then . Tthe priority level is for SL PRS
-	if a value for  is provided
-	 [dBm]
-	else
-	 [dBm]
where
[bookmark: _Hlk148644875]-	if the resource pool is a shared SL PRS resource pool,  is a value of dl-P0-PSSCH-PSCCH or dl-P0-PSSCH-PSCCH-r17; else, if the resource pool is a dedicated SL PRS resource pool,  is a value of dl-P0-SL-PRS
-	if the resource pool is a shared SL PRS resource pool,  is a value of dl-Alpha-PSSCH-PSCCH, if provided, and  if dl-Alpha-PSSCH-PSCCH is not provided; else, if the resource pool is a dedicated SL PRS resource pool,  is provided by dl-Alpha-SL-PRS, if provided, and  if dl-Alpha-SL-PRS is not provided
-	 when the active SL BWP is on a serving cell , as described in clause 7.1.1 except that
-	the RS resource  is the one the UE uses for determining a power of a PUSCH transmission scheduled by a DCI format 0_0 in serving cell  when the UE is configured to monitor PDCCH for detection of DCI format 0_0 in serving cell 
-	the RS resource  is the one corresponding to the SS/PBCH block the UE uses to obtain MIB when the UE is not configured to monitor PDCCH for detection of DCI format 0_0 in serving cell 
-	 is a number of resource blocks for the SL PRS transmission occasion  and  is a SCS configuration for the SL PRS transmission
-	if a value for  is provided
-	 [dBm]
-	else
-	 [dBm]
where
-	if the resource pool is a shared SL PRS resource pool,  is a value of sl-P0-PSSCH-PSCCH or sl-P0-PSSCH-PSCCH-r17; else, if the resource pool is dedicated for SL PRS transmissions,  is a value of sl-P0-SL-PRS
-	if the resource pool is a shared SL PRS resource pool,  is a value of sl-Alpha-PSSCH-PSCCH, if provided and  if sl-Alpha-PSSCH-PSCCH is not provided; else, if the resource pool is a dedicated SL PRS resource pool,  is provided by sl-Alpha-SL-PRS



2.2 TP for one-to-one mapping between PSCCH and SL PRS in a slot

	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 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


Based on the above agreement, a one-to-one mapping relationship between a PSCCH resource and an associated SL PRS resource in the same slot is supported, specifically, the PSCCH in the ith subchannel is associated with the ith SL PRS resource ID. However, the following enhancement was not fully captured in RAN 1’s spec and we support the following proposal:
[bookmark: _Ref2841]Proposal 2: Adopt TP#2-2 for TS 38.214 for one-to-one mapping relationship between a PSCCH resource and an associated SL PRS resource in the same slot
Reason for change: The spec does not fully capture RAN’1 agreement that there is one-to-one mapping relationship between a PSCCH resource and an associated SL PRS resource in the same slot. Current 38.214 only specify that a UE can determine the first SL PRS resource according to the index of the sub-channel used for PSCCH transmission.
Summary of change: Add description in 38.214 regarding the one-to-one mapping relationship between a PSCCH resource and an associated SL PRS resource in the same slot.
Consequences if not approved: RAN1’s agreement is not fully captured in the spec and UE behavior is not clear enough.
Clause affected: 8.2.4.2A in 38.214
	TP#2-2 38.214
8.2.4.2A	UE procedure for determining slots and SL PRS resource(s) associated with an SCI format 1-B in a dedicated SL PRS resource pool
The set of slots and SL PRS resources for SL PRS transmission is determined by the PSCCH containing the associated SCI format 1-B, and fields '[SL-PRS Rresource ID indication (s) )', '[Time resource assignment]' of the associated SCI format 1-B as described below. There is one-to-one mapping relationship between a PSCCH resource and an associated SL PRS resource in the same slot.
The set of slots is determined as in clause 8.1.5, with the following modifications:
-	"SCI format 1-A" is replaced by "SCI format 1-B",
-	[potential parameter name changes].
The first SL PRS resource is determined according to the sub-channel used for the PSCCH transmission containing the associated SCI format 1-B, where the index of the sub-channel in the resource pool is identical to the index of the SL PRS resource provided by [higher layer parameter].
The second SL-PRS and third SL PRS resource, if reserved by SCI format 1-B, are determined from " Resource ID indication" which is equal to a PRS Resource ID value (PRIV) where,
If [sl-MaxNumPerReserve] is 2 then
 
If [sl-MaxNumPerReserve] is 3 then
 
Where
-	  denotes the SL PRS resource ID for the second resource
-	  denotes the SL PRS resource ID for the third resource
-	  is the number of SL-PRS resources (pre-)configured in a slot of a resource pool.
If TRIV determined according to clause 8.1.5 indicates N < sl-MaxNumPerReserve, the SL PRS resource indices corresponding to sl-MaxNumPerReserve minus N last resources are not used.



2.3 TP for SL PRS transmission behavior in time domain
	Agreement
For a dedicated resource pool for SL positioning, SL-PRS cannot be transmitted in a slot without associated PSCCH.
Agreement
In a shared resource pool, SL-PRS, associated PSCCH and PSSCH scheduled by the PSCCH are included in the same slot:
· The PSSCH is used for 2nd SCI and SL-SCH
· Note: the UE may not have data available for transmission. Up to RAN2 how to define the specification support for this case.


As we agreed in RAN1, a UE shall transmit the SL PRS in the same slot as the associated PSCCH for either dedicated SL PRS resource pool or shared SL PRS resource pool. This feature was duplicated in TS 38.214 in clause 8.2.4 and clause 8.2.4.1.1. 
[bookmark: _Ref2844]Proposal 3: Adopt TP#2-3 for TS 38.214 for SL PRS transmission in time domain
Reason for change: A UE shall transmit the SL PRS in the same slot as the associated PSCCH for either dedicated SL PRS resource pool or shared SL PRS resource pool. But this feature was duplicated in TS 38.214 in clause 8.2.4 and clause 8.2.4.1.1.
Summary of change: delete “Each SL PRS transmission is associated with an PSCCH transmission in the same slot.” in clause 8.2.4 TS 38.214.
Consequences if not approved: redundant descriptions for SL PRS transmission in time domain. 
Clause affected: 8.2.4 in 38.214
	TP#2-3 38.214
8.2.4	SL PRS transmission procedure
<Omitted>
Each SL PRS transmission is associated with an PSCCH transmission in the same slot.
In the case of dedicated SL PRS resource pool, that PSCCH carries the SCI format 1-B associated with the SL PRS transmission.
<Omitted>
8.2.4.1.1	Resource allocation in time domain
The UE shall transmit the SL PRS in the same slot as the associated PSCCH.
For a dedicated SL PRS resource pool, the minimum resource allocation unit in the time domain is a SL PRS resource in a slot.
The UE shall transmit the SL PRS in consecutive symbols within the slot.
A UE does not transmit multiple SL PRS resources in the same slot.



2.4 CBR measurement report
	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
From RAN1 perspective, whether to support or not reporting of CBR measurements to LMF or another UE, is left up to other WGs.


Based on RAN1’s agreement, a UE can report SL PRS CBR measurement to gNB for a dedicated SL PRS resource pool. However, this feature is not included in the consolidated Rel-18 higher layer parameter list and thus not captured in RAN2 spec. Therefore, we support the following proposal:
[bookmark: _Ref2851]Proposal 4: Send LS to RAN2 for the feature of UE reporting SL PRS CBR measurement to gNB.

2.5 Exchanged synchronization information between anchor UEs
In Rel-18, RAN1 discussed solutions on how to mitigate the impact of synchronization errors between anchor UEs, the following agreement was achieved:
	Agreement
Update previous agreement on synchronization information exchange with the following modification:
	To mitigate the impact of synchronization errors between anchor UEs for SL-PRS based measurement, the exchanged synchronization information of anchor UEs between a UE and LMF or another UE includes the following:
· The synchronization source type (GNSS, gNB/eNB, and UE) of anchor UEs, 
· If the synchronization source of an anchor UE is gNB/eNB, the anchor UE can further provide cell identity information
· The RTD between anchor UEs





From RAN1’s perspective, either synchronization source type of anchor UEs or RTD between anchor UEs can be exchanged as captured in TS 38.214:
	[bookmark: _Toc146791893][bookmark: _Toc130409878]8.4.4	SL PRS reception procedure
<Omitted>
The UE may report synchronization source type via [sync-Info-for-SL-TDOA-TOA] and/or relative time difference with the associated quality metric, via [higher layer parameter(s)]. For the SL RSTD measurement, the UE may report a reference UE information.


However, in RAN2’s spec TS 38.355, syncSourceType is included in ReferenceRTD-Info of SL-RTD-info. The spec in RAN2 implies that synchronization source type of anchor UEs and RTD between anchor UEs should be reported together. 
	–	SL-RTD-Info
The IE SL-RTD-Info provides time synchronization information of anchor UEs between a UE and LMF or another UE.
-- ASN1START
-- TAG-SL-RTD-INFO-START
 
SL-RTD-Info ::= SEQUENCE {
    referenceRTD-Info    ReferenceRTD-Info,
    rtd-InfoList         RTD-InfoList
}
 
ReferenceRTD-Info ::= SEQUENCE {
    syncSourceType        ENUMERATED { gnss, gNB-eNB, ue},
    applicationLayerID    OCTET STRING              OPTIONAL,
    nrCell-Identify       SEQUENCE {
        nr-PhysCellID             NR-PhysCellID,
        nr-ARFCN                  ARFCN-ValueNR,
        nr-CellGlobalID           NCGI                 OPTIONAL
    }                                                                       OPTIONAL
}
 
RTD-InfoList ::= SEQUENCE (SIZE (1.. maxNrOfSLTxUEs)) OF RTD-InfoListPerTxUE
 
 
RTD-InfoListPerTxUE ::= SEQUENCE {
    applicationLayerID      OCTET STRING,
    rtdBetweenAnchorUEs     CHOICE {
        subframeOffset          INTEGER (0..1966079),
        sl-OffsetDFN            INTEGER (0..1000)
    },
    rtd-Quality                 SL-TimingQuality
}
-- TAG-SL-RTD-INFO-STOP
-- ASN1STOP


We prefer to clarify the following in RAN1:
Proposal 5: Update previous agreement on synchronization information exchange with the following modification:
	To mitigate the impact of synchronization errors between anchor UEs for SL-PRS based measurement, the exchanged synchronization information of anchor UEs between a UE and LMF or another UE includes at least one of the following:
· The synchronization source type (GNSS, gNB/eNB, and UE) of anchor UEs, 
· If the synchronization source of an anchor UE is gNB/eNB, the anchor UE can further provide cell identity information
· The RTD between anchor UEs


Moreover, from our understanding, there are two interpretations for “exchanged synchronization information of anchor UEs between a UE and LMF or another UE”. 
· Interpretation 1: synchronization information of anchor UEs are exchanged between an anchor UE and LMF or server UE. In other words, an anchor UE report the synchronization source type or the RTD between anchor UEs to LMF or server UE;
· Note: anchor UE may need the reference UE information in advance. Although the ProvideAssistanceData message in SLPP is bi-directional, anchor UE itself does not know the time difference (RTD) between itself and a reference UE without any timing information about the reference UE.
· Interpretation 2: synchronization information of anchor UEs are exchanged between a target UE and LMF or server UE. Similar as Uu positioning, to enable UE-based SL positioning, LMF or a server UE can provide RTD between anchor UEs to a target UE. 
· Note 1: LMF or serving UE should firstly gather anchor UEs’ timing information before generating RTD between anchor UE.
· Note 2: Additional RAN1 spec change is required as shown below.
	8.4.4	SL PRS reception procedure
<Omitted>
The UE may report synchronization source type via [sync-Info-for-SL-TDOA-TOA] and/or relative time difference with the associated quality metric, via [higher layer parameter(s)]. The UE may be provided with synchronization source type of a UE and/or the relative time difference with the associated quality metric, via [higher layer parameter(s)]. For the SL RSTD measurement, the UE may report a reference UE information.


In 38.355, SL-RTD-info was included in SL-TDOA-ProvideAssistanceData and SL-TOA-ProvideAssistanceData, it can be either LMF/server UE provides assistance data to a UE, or a UE provides assistance data to LMF/server UE. Therefore, we think clarification in RAN1 is needed and potential new signaling interactions may be required.
[bookmark: _Ref2854]Proposal 6: With regards to the exchanged synchronization information of anchor UEs (synchronization source type, RTD) between a UE and LMF or another UE, clarify with at least one of the following interpretations:
· Interpretation 1: An anchor UE reports the synchronization source type of anchor UE or the RTD between anchor UEs to LMF or server UE
· Interpretation 2: LMF or a server UE provides synchronization source type of anchor UE or RTD between anchor UEs to a target UE

2.6 Alignment TPs
In this section, we provide an alignment TP for improving spec readability:
[bookmark: _Ref2857]Proposal 7: Adopt TP#2-4 in TS 38.212 for “Time resource alignment” indicated in SCI 1-B
Reason for change: “Time resource alignment” indicated in SCI 1-B is associated with TS 38.214 Clause 8.2.4.2A instead of Clause 8.2.4.3, TS 38.214 Clause 8.2.4.3 is related to sidelink congestion control in a dedicated SL PRS resource pool. 
Summary of change: change clause 8.2.4.3 to clause 8.2.4.2A for field“Time resource alignment” in SCI 1-B
Consequences if not approved: wrong reference clause number in TS 38.212
Clause affected: 8.3.1.2 in 38.212

	TP#2-4 38.212
[bookmark: _Toc156204778][bookmark: _Toc146188143]8.3.1.2	SCI format 1-B
SCI format 1-B is used for the scheduling of SL PRS for a dedicated SL PRS resource pool.  
The following information is transmitted by means of the SCI format 1-B:
<Omitted>
-	Time resource assignment – 5 bits when the value of the higher layer parameter sl-MaxNumPerReserve-Dedicated-SL-PRS-RP is configured to 2; otherwise 9 bits when the value of the higher layer parameter sl-MaxNumPerReserve-Dedicated-SL-PRS-RP is configured to 3, as defined in clause 8.2.4.2A3 of [6, TS 38.214]. 



Carrier phase positioning
3.1 UE behavior outside the indicated time window
To enable simultaneous measurement for DL-PRS, a measurement time window is configured for UE and PRU, wherein the UE and PRU is expected to perform measurements on indicated DL PRS resource set(s) occurring within an indicated time window. And in RAN#115, the following agreement was achieved:
	Agreement
When an LMF requests a UE, which can be a target UE and a PRU, to perform measurements on indicated DL PRS resource set(s) occurring within an indicated time window.
· The UE may use the indicated DL PRS resource set(s) occurring outside the indicated time window for legacy measurements in addition to the indicated DL PRS resource set(s) occurring inside the indicated time window.
· Introduce an optional UE capability for supporting to perform legacy measurements inside the indicated time window only, and an associated configuration to enable legacy measurements inside the time window only.


The above agreement specified the UE behavior while receiving DL PRS outside the indicated time window, however, the first bullet is not reflected in the latest CR, we have the following suggestion for 5.1.6.5:
[bookmark: _Ref2880]Proposal 8: Adopt TP#3-1 for TS 38.214
· Reason for change: The agreement in RAN1#115 specified the UE behavior while receiving DL PRS outside the indicated time window, which is not captured in the latest CR.
· Summary of change: In TS 38.214, include the UE behavior outside the indicated time window. 
· Consequences if not approved: UE’s behavior is not unclear when UE receives DL PRS outside the indicated time window
· Clause affected: 5.1.6.5 in 38.214
TP#3-1 for TS 38.214:
	[bookmark: _Toc145348698]5.1.6.5	PRS reception procedure
The UE can be configured with one or more DL PRS resource set configuration(s) as indicated by the higher layer parameters NR-DL-PRS-ResourceSet and NR-DL-PRS-Resource as defined by Clause 6.4.3 [17, TS 37.355]. Each DL PRS resource set consists of K≥1 DL PRS resource(s) where each has an associated spatial transmission filter. The UE can be configured with one or more DL PRS positioning frequency layer configuration(s) as indicated by the higher layer parameter NR-DL-PRS-PositioningFrequencyLayer. A DL PRS positioning frequency layer is defined as a collection of DL PRS resource sets which have common parameters configured by NR-DL-PRS-PositioningFrequencyLayer.
<Unrelated part omitted>
For a UE configured with DL PRS Processing Window(s), when the UE receives an activation/deactivation command, as described in clause 6.1.3.42 of [10, TS 38.321], for a DL PRS processing window activation, and when the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the command, the corresponding actions in [10, TS 38.321] and the UE assumptions shall be applied starting from the first slot that is after slot  where  is the SCS configuration for the PUCCH. The UE is not expected to be indicated with more than 4 activated DL PRS processing windows across all active DL BWPs and is not expected to be indicated with the activated DL PRS processing windows that overlap in time.
The UE, subject to UE capability, may be requested via [higher layer parameter] to perform DL RSCPD and/or DL RSCP measurements on indicated DL PRS resource sets occurring within one or  more-two time window(s) indicated by [nr-timeWindowConfig-DL-Measurements]. Within each window indicated by [nr-timeWindowConfig-DL-Measurements], the UE expects that the indicated DL PRS resource sets across all dl-PRS-IDs are from one DL PRS positioning frequency layer, and that the number of indicated DL PRS resource sets associated with each dl-PRS-ID are the same.
The UE, subject to UE capability, may be requested to perform DL RSTD, UE Rx – Tx time difference, DL PRS-RSRP, and DL PRS-RSRPP measurement on the indicated DL PRS resource sets only within the window(s) indicated by [nr-timeWindowConfig-DL-Measurements]. The UE may use the indicated DL PRS resource set(s) occurring outside the indicated time window for legacy measurements in addition to the indicated DL PRS resource set(s) occurring inside the indicated time window(s).


3.2 Alignment changes
In RAN2#124 meeting, the latest CR for TS 37.355 was published concerning the update for NR positioning. And the corresponding IE has been defined in the latest CR. Accordingly, the IEs’ name in TS 38.214 can also be updated. Furthermore, there’s a typo for the number of time windows configured for measurement. Therefore, we have the following proposal:
[bookmark: _Ref2903]Proposal 9: Adopt TP#3-2 for TS 38.214
· Reason for change: Make the higher layer parameters in TS 38.214 aligned with TS 37.355 and correct the typo for the number of time windows configured for measurement.
· Summary of change: 1. Change the higher layer parameters in TS 38.214 to be aligned with TS 37.355; 2. correct the typo for the number of time windows configured for measurement.
· Consequences if not approved: 1. The higher layer parameters in TS 38.214 are not aligned with TS 37.355; 2.the number of time windows configured for measurement is not correct.
· Clause affected: 5.1.6.5 and 5.1.6.5.2 in 38.214
	5.1.6.5	PRS reception procedure
<Unrelated part omitted>
For a UE configured with preconfigured Measurement gap(s) for Positioning, when the UE receives an activation command, as described in clause 6.1.3.41 of [10, TS 38.321], for a preconfigured Measurement Gap for Positioning activation/deactivation, and when the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the command, the corresponding actions in [10, TS 38.321] and the UE assumptions shall be applied starting from the first slot that is after slot  where  is the SCS configuration for the PUCCH.
For a UE configured with DL PRS Processing Window(s), when the UE receives an activation/deactivation command, as described in clause 6.1.3.42 of [10, TS 38.321], for a DL PRS processing window activation, and when the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the command, the corresponding actions in [10, TS 38.321] and the UE assumptions shall be applied starting from the first slot that is after slot  where  is the SCS configuration for the PUCCH. The UE is not expected to be indicated with more than 4 activated DL PRS processing windows across all active DL BWPs and is not expected to be indicated with the activated DL PRS processing windows that overlap in time.
The UE, subject to UE capability, may be requested via RequestLocationInformation[higher layer parameter] to perform DL RSCPD and/or DL RSCP measurements on indicated DL PRS resource sets occurring within one or  more-two time window(s) indicated by NR-DL-PRS-MeasurementTimeWindowsConfig[nr-timeWindowConfig-DL-Measurements]. Within each window indicated by NR-DL-PRS-MeasurementTimeWindowsConfig[nr-timeWindowConfig-DL-Measurements], the UE expects that the indicated DL PRS resource sets across all dl-PRS-IDs are from one DL PRS positioning frequency layer, and that the number of indicated DL PRS resource sets associated with each dl-PRS-ID are the same.
The UE, subject to UE capability, may be requested via RequestLocationInformation to perform DL RSTD, UE Rx – Tx time difference, DL PRS-RSRP, and DL PRS-RSRPP measurement on the indicated DL PRS resource sets only within the window(s) indicated by NR-DL-PRS-MeasurementTimeWindowsConfig[nr-timeWindowConfig-DL-Measurements].
<Unrelated part omitted>
5.1.6.5.2	PRS for carrier phase positioning
For DL UE positioning measurement reporting in higher layer parameter NR-DL-TDOA-SignalMeasurementInformation, the UE may be configured to report the DL Reference Signal Carrier Phase Difference (RSCPD) [7, TS 38.215] measurement along with the DL RSTD. When the UE reports RSCPD measurements, the reference nr-DL-PRS-ReferenceInfo is the same as the one reported, for the RSTD measurements. For DL UE positioning measurement reporting in higher layer parameter NR-Multi-RTT-SignalMeasurementInformation, the UE may be configured to report the DL Reference Signal Carrier Phase (RSCP) measurement [7, TS 38,215] along with the UE Rx-Tx time difference measurement. When the UE reports DL RSCPD measurement(s) along with DL RSTD measurement(s) or DL RSCP measurement(s) along with UE Rx-Tx time difference measurement(s), the DL RSCPD and/or DL RSCP measurement(s) should be measured from a single DL PRS positioning frequency layer. 
The UE is expected to obtain each DL RSCP or DL RSCPD measurement with  as defined in [11, TS 38.133]. If the UE reports a DL RSTD measurement with  = 2 or 4 samples as defined in [11, TS 38.133], up to  DL RSCPD measurements can be reported associated with the DL RSTD measurement. If the UE reports a UE Rx-Tx time difference measurement with  = 2 or 4 samples as defined in [11, TS 38.133], up to  DL RSCP measurements can be reported associated with the UE Rx-Tx time difference measurement. Each DL RSCP or DL RSCPD measurement has its own timestamp. 
When the UE reports a timestamp associated with a DL RSCP measurement or a DL RSCPD measurement, subject to UE capability, it may include a symbol index in the timestamp.
If the UE reports LoS/NLoS indicator(s) via higher layer parameter nr-los-nlos-Indicator along with a measurement report containing DL RSCP or DL RSCPD the LoS/NLoS indicator(s) are assumed to also apply to the DL RSCP or DL RSCPD measurements. 
The UE may be provided with [nr-PruInformation-Ue-based-DL-CPP ]  NR-PRU-DL-Info which contains DL RSCP/RSCPD measurements together with DL RSTD, DL PRS-RSRP, and/or DL PRS-RSRPP measurement(s) associated with the RSCP/RSCPD measurements performed by a positioning reference unit (PRU) [20, TS 38.305] the timestamps associated with the measurements, and the location information of the PRU. 
The UE may be configured to report quality metrics [nr-CarrierPhaseQualityInfo] NR-PhaseQuality corresponding to the DL RSCP and RSCPD measurements which include the following fields [17, TS 37.355]:
-	[phase quality index] phaseQualityValue which provides the uncertainty of the measurement
-	[phase quality resolution] phaseQualityResolution which specifies the resolution levels used in the phaseQualityValue[phase quality index] field.
The UE in RRC_INACTIVE or RRC_IDLE mode is expected to perform the DL carrier phase measurement from the bandwidth of a DL PRS resource including outside of the initial downlink bandwidth part.



LPHAP
4.1 UE behavior while transmitting SRS for positioning in RRC_INACTIVE state
In RAN#114, the following agreement was achieved to specify the UE behavior while transmitting SRS for positioning in RRC_INACTIVE state: 
	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.


The above agreement specified the UE behavior while transmitting UL SRS in RRC_INACTIVE state, however, UE keep monitoring the configured RS for spatial relation is not reflected in the latest CR, we have the following suggestion for 6.2.1.4:
[bookmark: _Ref2906]Proposal 10: Adopt TP#4-1 for TS 38.214
· Reason for change: The agreement in RAN1#114 specified the UE behavior while transmitting SRS for positioning in RRC_INACTIVE state, which is not captured in the latest CR.
· Summary of change: In TS 38.214, include the UE behavior while transmitting SRS for positioning in RRC_INACTIVE state. 
· Consequences if not approved: UE’s behavior is not unclear when UE transmitting SRS for positioning in RRC_INACTIVE state.
· Clause affected: 6.2.1.4 in 38.214
TP#4-1 for TS 38.214:
	[bookmark: _Toc29673223][bookmark: _Toc45810636][bookmark: _Toc29674357][bookmark: _Toc36645587][bookmark: _Toc29673364][bookmark: _Toc145348774]6.2.1.4	UE sounding procedure for positioning purposes
When the SRS is configured by the higher layer parameter SRS-PosResource and if the higher layer parameter spatialRelationInfoPos is configured, it contains the ID of the configuration fields of a reference RS according to Clause 6.3.2 of [TS 38.331]. The reference RS can be an SRS configured by the higher layer parameter SRS-Resource or SRS-PosResource, CSI-RS, SS/PBCH block, or a DL PRS configured on a serving cell or a SS/PBCH block or a DL PRS configured on a non-serving cell. If the UE is configured for transmission of SRS-PosResource in RRC_INACTIVE mode, the configured spatialRelationInfoPos is also applicable.
<Unrelated part omitted>
Subject to UE capability, the UE may be configured with an SRS resource for positioning associated with the initial UL BWP, and the SRS resource is transmitted inside the initial UL BWP during RRC_INACTIVE mode with the same CP and subcarrier spacing as configured for the initial UL BWP. Subject to UE capability, the UE may be configured with an SRS resource for positioning outside the initial BWP including frequency location and bandwidth, subcarrier spacing, and CP length for transmission of the SRS in RRC_INACTIVE mode. If the transmission of SRS for positioning outside the initial BWP in RRC_INACTIVE mode along with the switching time, indicated in higher layer parameter switchingTimeSRS-TX-OtherTX, in unpaired spectrum, subject to UE capability, collides in time domain with other DL signals or channels or UL signals or channels, the SRS for positioning transmission is dropped in the symbol(s) where the collision occurs. If the transmission of SRS for positioning outside the initial BWP in RRC_INACTIVE mode along with the switching time, indicated in higher layer parameter switchingTimeSRS-TX-OtherTX, in paired spectrum or SUL band, subject to UE capability, collides in time domain with UL signals or channels on the same carrier, the SRS for positioning transmission is dropped in the symbol(s) where the collision occurs. The SRS resource for positioning outside the initial BWP in RRC_INACTIVE mode is configured in the same band and CC as the initial UL BWP.
If the UE in RRC_INACTIVE mode is not provided [SRS-PosRRC-InactiveConfig-ValidityArea] and determines that the UE is not able to accurately measure the configured DL RS in SRS-SpatialRelationInfoPos for a SRS resource for positioning where the DL RS is semi-persistent or periodic, the UE stops transmission of the SRS resource for positioning.
The UE is not expected to simultaneously transmit SRS resources configured by the higher layer parameter SRS-PosResource on NUL and SUL band in RRC_INACTIVE mode.
The UE may be configured with SRS, via [SRS-PosRRC-InactiveConfig-ValidityArea], subject to UE capability, valid in multiple cells within a validity area for RRC_INACTIVE mode. For the configured SRS via [SRS-PosRRC-InactiveConfig-ValidityArea], if the UE in RRC_INACTIVE mode determines that the UE is not able to accurately measure the configured DL RS in [SRS-SpatialRelationInfoPos] for a SRS resource for positioning where the DL RS is semi-persistent or periodic, the UE would not perform SRS transmission of the SRS resource for positioning. On suspension of the transmission of an SRS resource for positioning, the UE is expected to keep monitoring the configured RS for spatial relation, and if If the UE determines that the configured DL RS in [SRS-SpatialRelationInfoPos] for a SRS resource for positioning is being accurately measured, the UE is expected to perform resume the SRS transmission.


4.2 Alignment changes
In RAN2#124 meeting, the latest CR for TS 38.331 was published concerning the update for NR positioning. And the corresponding IE has been defined in the latest CR. Accordingly, the IEs’ name in TS 38.214 and TS 38.213 can also be updated. Therefore, we have the following proposals:
[bookmark: _Ref2913]Proposal 11: Adopt TP#4-2 for TS 38.214
· Reason for change: Make the higher layer parameters in TS 38.214 aligned with TS 38.331.
· Summary of change: Change the higher layer parameters in TS 38.214 to be aligned with TS 38.331.
· Consequences if not approved: The higher layer parameters in TS 38.214 are not aligned with TS 38.331.
· Clause affected: 6.2.1.4 in 38.214
	6.2.1.4	UE sounding procedure for positioning purposes
When the SRS is configured by the higher layer parameter SRS-PosResource and if the higher layer parameter spatialRelationInfoPos is configured, it contains the ID of the configuration fields of a reference RS according to Clause 6.3.2 of [TS 38.331]. The reference RS can be an SRS configured by the higher layer parameter SRS-Resource or SRS-PosResource, CSI-RS, SS/PBCH block, or a DL PRS configured on a serving cell or a SS/PBCH block or a DL PRS configured on a non-serving cell. If the UE is configured for transmission of SRS-PosResource in RRC_INACTIVE mode, the configured spatialRelationInfoPos is also applicable.
<Unrelated part omitted>
Subject to UE capability, the UE may be configured with an SRS resource for positioning associated with the initial UL BWP, and the SRS resource is transmitted inside the initial UL BWP during RRC_INACTIVE mode with the same CP and subcarrier spacing as configured for the initial UL BWP. Subject to UE capability, the UE may be configured with an SRS resource for positioning outside the initial BWP including frequency location and bandwidth, subcarrier spacing, and CP length for transmission of the SRS in RRC_INACTIVE mode. If the transmission of SRS for positioning outside the initial BWP in RRC_INACTIVE mode along with the switching time, indicated in higher layer parameter switchingTimeSRS-TX-OtherTX, in unpaired spectrum, subject to UE capability, collides in time domain with other DL signals or channels or UL signals or channels, the SRS for positioning transmission is dropped in the symbol(s) where the collision occurs. If the transmission of SRS for positioning outside the initial BWP in RRC_INACTIVE mode along with the switching time, indicated in higher layer parameter switchingTimeSRS-TX-OtherTX, in paired spectrum or SUL band, subject to UE capability, collides in time domain with UL signals or channels on the same carrier, the SRS for positioning transmission is dropped in the symbol(s) where the collision occurs. The SRS resource for positioning outside the initial BWP in RRC_INACTIVE mode is configured in the same band and CC as the initial UL BWP.
If the UE in RRC_INACTIVE mode is not provided SRS-PosRRC-InactiveValidityAreaConfig[SRS-PosRRC-InactiveConfig-ValidityArea] and determines that the UE is not able to accurately measure the configured DL RS in SRS-SpatialRelationInfoPos for a SRS resource for positioning where the DL RS is semi-persistent or periodic, the UE stops transmission of the SRS resource for positioning.
The UE is not expected to simultaneously transmit SRS resources configured by the higher layer parameter SRS-PosResource on NUL and SUL band in RRC_INACTIVE mode.
The UE may be configured with SRS, via [SRS-PosRRC-InactiveConfig-ValidityArea]SRS-PosRRC-InactiveValidityAreaConfig, subject to UE capability, valid in multiple cells within a validity area for RRC_INACTIVE mode. For the configured SRS via SRS-PosRRC-InactiveValidityAreaConfig[SRS-PosRRC-InactiveConfig-ValidityArea], if the UE in RRC_INACTIVE mode determines that the UE is not able to accurately measure the configured DL RS in [SRS-SpatialRelationInfoPos] for a SRS resource for positioning where the DL RS is semi-persistent or periodic, the UE would not perform SRS transmission of the SRS resource for positioning. If the UE determines that the configured DL RS in [SRS-SpatialRelationInfoPos] for a SRS resource for positioning is being accurately measured, the UE is expected to perform the SRS transmission.


[bookmark: _Ref2923]Proposal 12: Adopt TP#4-3 for TS 38.213
· Reason for change: Make the higher layer parameters in TS 38.213 aligned with TS 38.331.
· Summary of change: Change the higher layer parameters in TS 38.213 to be aligned with TS 38.331.
· Consequences if not approved: The higher layer parameters in TS 38.213 are not aligned with TS 38.331.
· Clause affected: 7.3.1 in 38.213
	7.3.1	UE behaviour
*** Unchanged parts are omitted ***
If a UE transmits SRS based on a configuration by SRS-PosResourceSet outside initial UL BWP of carrier f of serving cell c in RRC_INACTIVE state, the active UL BWP b refers to the BWP configuration provided by bwp-NUL or bwp-SUL in SRS-PosRRC-InactiveConfig for the corresponding carrier.
If a UE transmits SRS on multiple SRS resources for positioning bandwidth aggregation according to linkage [6, TS 38.214], the UE calculates  using the same values of , , and  for each of the multiple SRS resources. 
If a UE transmits SRS based on a configuration by SRS-PosResourceSet in SRS-PosRRC-InactiveConfig-ValidityArea SRS-PosRRC-InactiveValidityAreaConfig in RRC_INACTIVE state [12, TS 38.331], the active UL BWP b refers to the BWP provided by bwp in SRS-PosRRC-InactiveConfig-ValidityArea SRS-PosRRC-InactiveValidityAreaConfig. If the UE is not provided pathlossReferenceRS-Pos in SRS-PosResourceSet, or if the UE is provided pathlossReferenceRS-Pos in SRS-PosResourceSet and the UE cannot accurately measure a pathloss, the UE calculates  using an RS resource from an SS/PBCH block with same index as the one the UE used to obtain MIB; otherwise, the UE uses the RS indicated by pathlossReferenceRS-Pos to calculate .
If a RedCap UE transmits SRS with frequency hopping outside the active UL BWP of carrier  of serving cell  in RRC_CONNECTED state based on an indication by SRS-PosResourceSet in XYZ, the active UL BWP  refers to the BWP provided by bwp in XYZ. 
If a RedCap UE transmits SRS with frequency hopping outside the initial UL BWP of carrier  of serving cell  in RRC_INACTIVE state based on an indication by SRS-PosResourceSet in XYZ, the active UL BWP  refers to the BWP provided by bwp in XYZ. 


Bandwidth aggregation for positioning
5.1 The condition of the same RF chain
In this RAN1#116 meeting, an reply LS R1-2400020 (R4-2321599) from RAN4 on measurement definitions for positioning with bandwidth aggregation sent to RAN1. The LS content is copied below:
	RAN4 thanks RAN1 for the LS R1-2308449. RAN4 discussed how to capture the condition of single RF chain (same antenna) in RAN4’s specification, and reached the following agreements.
· RAN4 to take “single Rx chain” assumption for defining accuracy requirements for positioning measurements based on PRS/SRS bandwidth aggregation.
· RAN4 to define the following side conditions for the UE RSTD and Rx-Tx measurement period (core) and accuracy (performance) requirements.
· [bookmark: _Hlk150981761]For PRS resources on multiple PFLs linked for aggregation, the UE RSTD/Rx-Tx (core) and accuracy (performance) requirements apply provided that the channel over which a symbol on one PFL for PRS transmission is conveyed can be inferred from the channel over which the same symbol of another PFL or the aggregated PFL is conveyed.
Note: this does not imply the radio propagation conditions are the same for aggregated PFLs
· RAN4 to define the following side conditions for the gNB Rx-Tx measurement accuracy (performance) requirements.
· For positioning SRS resources on multiple carriers linked for aggregation, the gNB Rx-Tx measurement accuracy (performance) requirements apply provided that the channel over which a symbol on one carrier for SRS transmission is conveyed can be inferred from the channel over which the same symbol of another carrier or the aggregated carrier is conveyed.
Note: this does not imply the radio propagation conditions are the same for aggregated carriers
Based on the agreements, RAN4 believes it is better to capture the “single Tx chain” assumption in RAN1 spec. 
2. Actions:
To RAN1:
RAN4 respectfully asks RAN1 to take the above information into account and to capture the “single Tx chain” (same Tx antenna) assumption in RAN1 spec.


Clearly, RAN4 insists to let RAN1 capture the condition of ‘the same Tx antenna’ in RAN1 spec. Hence, we propose to change the TS 38.211 and TS 38.214 according to RAN4’s feedback. 
[bookmark: _Ref4399]Proposal 13: Adopt TP#5-1 for TS 38.211 
· Reason for change: RAN4 sent an LS to ask RAN1 specifying the condition of ‘the same Tx antenna’ in RAN1 specifications.
· Summary of change: In TS 38.211, include the definition of the same antenna port for positioning bandwidth aggregation. 
· Consequences if not approved: It is unclear for the condition of ‘the same antenna port for positioning bandwidth aggregation’
· Clause affected: 4.4.1 in 38.211
TP 5-1 for TS 38.211:
	TP#1 38.211: 
[bookmark: _Toc26459608][bookmark: _Toc45107350][bookmark: _Toc19796382][bookmark: _Toc36026511][bookmark: _Toc153697323][bookmark: _Toc29230252][bookmark: _Toc51774019]4.4.1	Antenna ports
An antenna port is defined such that the channel over which a symbol on the antenna port is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed. 
Two antenna ports are said to be quasi co-located if the large-scale properties of the channel over which a symbol on one antenna port is conveyed can be inferred from the channel over which a symbol on the other antenna port is conveyed. The large-scale properties include one or more of delay spread, Doppler spread, Doppler shift, average gain, average delay, and spatial Rx parameters. 
Two antenna ports are said to be the same for positioning bandwidth aggregation if the channel over which a symbol on one carrier or one frequency layer for SRS or PRS transmission is conveyed can be inferred from the channel over which the same symbol of another carrier or the aggregated carrier is conveyed.


[bookmark: _Ref4405]Proposal 14: Adopt TP#5-2 for TS 38.214 
· Reason for change: RAN4 sent an LS to ask RAN1 specifying the condition of ‘the same Tx antenna’ in RAN1 specifications.
· Summary of change: In TS 38.214, include the condition of the same antenna port for PRS/SRS positioning bandwidth aggregation. 
· Consequences if not approved: The condition of the same antenna port for PRS/SRS positioning bandwidth aggregation is not specified in RAN1 specifications.
· Clause affected: 5.1.6.5.3 and 6.2.1.4.2 in 38.214
TP#5-2 for TS 38.214: 
	[bookmark: _Toc155777345]5.1.6.5.3	PRS bandwidth aggregation for positioning measurements
When the UE is expected to perform aggregated measurements for bandwidth aggregation across DL PRS positioning frequency layers, the UE expects to be configured with linkage information, via higher layer parameter [nr-linked-DL-PRS-ResourceSetIDList-PrsAggregation], between DL PRS resource sets across DL PRS positioning frequency layers. For the linked DL PRS resource sets, the UE is expected to be configured with the same values of QCL, dl-PRS-Periodicity-and-ResourceSetSlotOffset, dl-PRS-NumSymbols, dl-PRS-ResourceTimeGap, dl-PRS-ResourceRepetitionFactor, dl-PRS-ResourceSymbolOffset, dl-prs-MutingBitRepetitionFactor, dl-PRS-CyclicPrefix, comb size, power per subcarrier, NR-MutingPattern, and NR-DL-PRS-SFN0-Offset, and the UE is expected to be configured with DL PRS resources that maintain uniformly spaced DL PRS RE pattern within a symbol and transmitted by the same antenna port across aggregated DL PRS positioning frequency layers. The UE assumes that DL PRS resources across the linked DL PRS resource sets which satisfy the above conditions are linked for bandwidth aggregation, and the UE may assume phase continuity on the DL PRS resources on same symbol(s); otherwise, the UE does not assume that PRS resources from the linked DL PRS resource sets are linked for bandwidth aggregation.
<Unrelated part omitted>
[bookmark: _Toc155777434]6.2.1.4.2 	SRS bandwidth aggregation for positioning measurements
The UE is expected to be configured with linkage information [linked-SRSPosResourceSetIdList-SrsAggregation] on SRS resource sets for positioning across two or three CCs which are linked for bandwidth aggregation. For the linked SRS resource sets, the UE is expected to be configured with the same values of startPosition, nrofSymbols, periodicityAndOffset, slotOffset, alpha, p0, subcarrier spacing, CP, and comb size, and the UE is expected to maintain phase continuity for the SRS transmission, and is expected to use the same antenna port for SRS bandwidth aggregation. The UE assumes that SRS resources across the linked SRS resource sets which satisfy the above conditions are linked for bandwidth aggregation, otherwise, the UE does not assume that SRS resources of the linked SRS resource sets are linked for bandwidth aggregation. For the linked SRS resource sets for bandwidth aggregation across CCs, if an SRS configured by the higher layer parameter SRS-PosResource, along with the [switching period] when applicable, collides with other signals or channels on a symbol and if the SRS in that symbol is dropped, SRS transmission of the linked SRS resource sets across all CCs is dropped on that symbol.


5.2 Alignment changes
In current TS 38.214, many higher layer parameters are still in the brackets and not aligned with TS 37.355. Hence, we propose a TP to align them.  
[bookmark: _Ref4412]Proposal 15: Adopt TP#5-3 for TS 38.214 
· [bookmark: OLE_LINK2]Reason for change: Make the higher layer parameters in TS 38.214 aligned with TS 37.355
· Summary of change: Change the higher layer parameters in TS 38.214 to be aligned with TS 37.355 
· Consequences if not approved: the higher layer parameters in TS 38.214 are not aligned with TS 37.355
· Clause affected: 5.1.6.5.3

TP 5-3 for TS 38.214:
	[bookmark: _Toc36645522][bookmark: _Toc45810567][bookmark: _Toc155777342][bookmark: _Toc29673299][bookmark: _Toc29674292][bookmark: _Toc29673158]5.1.6.5	PRS reception procedure
<Unrelated part omitted>
Within a positioning frequency layer, the DL PRS resources are sorted in the decreasing order of priority for measurement to be performed by the UE, with the reference indicated by nr-DL-PRS-ReferenceInfo being the highest priority for measurement, and the following priority is assumed:
-	Up to 64 NR-SelectedDL-PRS-IndexPerTRP of the DL PRS positioning frequency layer are sorted according to priority if nr-SelectedDL-PRS-IndexListPerFreq is provided, or up to 64 NR-DL-PRS-AssistanceDataPerTRP of the frequency layer are sorted according to priority otherwise; except when the UE is requested to perform aggregated measurement(s), in which case:
-	A [dl-PRS-ID or nr-SelectedTRP-Index] associated with DL PRS bandwidth aggregation linkage has higher priority than a [dl-PRS-ID or nr-SelectedTRP-Index] not associated with DL PRS bandwidth aggregation linkage. If [multiple dl-PRS-ID(s) or nr-SelectedTRP-Index(s)] are associated with DL PRS bandwidth aggregation linkage, they are sorted according to priority.
-	Up to 2 DL-SelectedPRS-ResourceSetIndex per dl-PRS-ID of the DL PRS positioning frequency layer are sorted according to priority if dl-SelectedPRS-ResourceSetIndexList is provided, or up to 2 NR-DL-PRS-ResourceSet per dl-PRS-ID of the DL PRS positioning frequency layer are sorted according to priority otherwise. Except when the UE is requested to perform aggregated measurement(s)], in which case:
-	A DL PRS resource set linked for a DL PRS bandwidth aggregation has higher priority than a DL PRS resource set not linked for DL PRS bandwidth aggregation. If multiple DL PRS resource sets are linked for DL PRS bandwidth aggregation, then they are sorted according to priority.
<Unrelated part omitted>
5.1.6.5.3	PRS bandwidth aggregation for positioning measurements
When the UE is expected to perform aggregated measurements for bandwidth aggregation across DL PRS positioning frequency layers, the UE expects to be configured with linkage information, via higher layer parameter [nr-DL-PRS-AggregationInfonr-linked-DL-PRS-ResourceSetIDList-PrsAggregation], between DL PRS resource sets across DL PRS positioning frequency layers. For the linked DL PRS resource sets, the UE is expected to be configured with the same values of QCL, dl-PRS-Periodicity-and-ResourceSetSlotOffset, dl-PRS-NumSymbols, dl-PRS-ResourceTimeGap, dl-PRS-ResourceRepetitionFactor, dl-PRS-ResourceSymbolOffset, dl-prs-MutingBitRepetitionFactor, dl-PRS-CyclicPrefix, comb size, power per subcarrier, NR-MutingPattern, and NR-DL-PRS-SFN0-Offset, and the UE is expected to be configured with DL PRS resources that maintain uniformly spaced DL PRS RE pattern within a symbol across aggregated DL PRS positioning frequency layers. The UE assumes that DL PRS resources across the linked DL PRS resource sets which satisfy the above conditions are linked for bandwidth aggregation, and the UE may assume phase continuity on the DL PRS resources on same symbol(s); otherwise, the UE does not assume that PRS resources from the linked DL PRS resource sets are linked for bandwidth aggregation.
The UE may be configured to measure and report, subject to UE capability, up to 4 aggregated DL RSTD measurement(s) per pair of dl-PRS-ID, from aggregated DL PRS resources across two or three DL PRS positioning frequency layers. 
The UE may be configured to measure and report, subject to UE capability, up to 4 aggregated UE Rx-Tx time difference measurement(s) from aggregated DL PRS resources across two or three DL PRS positioning frequency layers.
The UE may be requested via higher layer parameter nr-DL-PRS-JointMeasurementRequested[nr-linked-DL-FreqLayerIndexList-PrsAggregation] to perform the aggregated DL RSTD measurement(s) or the aggregated UE Rx-Tx time difference measurement(s) across two or three DL PRS positioning frequency layers.
The UE may report via higher layer parameter [nr-RSTD-BasedOnAggregatedResources] or nr-UE-RxTxTimeDiffBasedOnAggregatedResourcesnr-UE-RxTxTimeDiff-BasedOnAggregatedResources in a measurement report whether the aggregated DL RSTD measurement(s) or the aggregated UE Rx-Tx time difference measurement(s) is performed. If any aggregated measurement is performed, the two or three DL PRS positioning frequency layers to be used may also be reported by reporting PRS resource set IDs.
<Unrelated part omitted>
6.2.1.4.2  SRS bandwidth aggregation for positioning measurements
The UE is expected to be configured with linkage information SRS-PosResourceSetLinkedForAggBWList[linked-SRSPosResourceSetIdList-SrsAggregation] on SRS resource sets for positioning across two or three CCs which are linked for bandwidth aggregation. For the linked SRS resource sets, the UE is expected to be configured with the same values of startPosition, nrofSymbols, periodicityAndOffset, slotOffset, alpha, p0, subcarrier spacing, CP, and comb size, and the UE is expected to maintain phase continuity for the SRS transmission. The UE assumes that SRS resources across the linked SRS resource sets which satisfy the above conditions are linked for bandwidth aggregation, otherwise, the UE does not assume that SRS resources of the linked SRS resource sets are linked for bandwidth aggregation. For the linked SRS resource sets for bandwidth aggregation across CCs, if an SRS configured by the higher layer parameter SRS-PosResource, along with the [switching period] when applicable, collides with other signals or channels on a symbol and if the SRS in that symbol is dropped, SRS transmission of the linked SRS resource sets across all CCs is dropped on that symbol.
If the UE is configured with dci-TriggeringPosResourceSetLink[srs-PosBWAggregationDCITriggering], and if the UE receives a DCI 0_1, 0_2, 1_1, or 1_2 triggering an aperiodic SRS resource set for positioning linked for bandwidth aggregation in a CC, subject to UE capability, UE transmits SRS of the linked SRS resource sets across all CCs.
A UE in RRC_INACTIVE mode is expected to be configured with freqInfoAdditionalCcList[frequency information] on additional component carrier(s) with respective SRS configuration(s) for bandwidth aggregation.
When an SRS resource configured in a CC without PUSCH or PUCCH is linked for bandwidth aggregation with an SRS resource configured in an active UL BWP of another [UL data transmission] CC with PUSCH or PUCCH, there is a [guard period] during which the UE is not expected to transmit or receive other signals or channels.
If the UE receives an activation or deactivation command of semi-persistent SRS resource set(s) for positioning in up to  three aggregated carriers or SRS resource set(s) for positioning in up to two aggregated carriers as specified in [10, TS 38.321] and when the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the activation or deactivation command, the corresponding actions in [10, TS 38.321] and the UE assumptions on SRS transmission or cessation corresponding to the SRS resource set(s) shall be applied starting from the first slot that is after slot  where µ is the SCS configuration for the PUCCH.


5.3 The number of aggregated combinations for SRS
In RAN1#114bis meeting, it had been agreed to support up to two PFL combinations, and the LS had also been sent to RAN2.
	Agreement
Configuring up to two PFL combinations is supported (e.g. PFL1 aggregated with PFL2 and PFL3 aggregated with PFL4). 
· Send an LS to RAN4 (CC to RAN2 and RAN3) to inform them with the above agreement and specify corre-sponding requirements.
· Note: more than one combinations are measured in TDMed manner


Then, RAN2 specified the agreement accordingly in TS 37.355 [7] as follows, where the maximum number of PFL combinations are 256 considering maximum 64 TRPs and 2 resource sets per TRP per PFL. In short, 256 = 2 combinations (e.g. one for FR1 and the other for FR2) × 64 TRPs × 2 PRS resource sets.
	NR-DL-PRS-AggregationInfo-r18 ::= SEQUENCE (SIZE (1..nrMaxNumPRS-BandWidthAggregation-r18)) OF
											NR-linkedDL-PRS-ResourceSetID-ListPRS-Aggregation-r18

NR-linkedDL-PRS-ResourceSetID-ListPRS-Aggregation-r18 ::= SEQUENCE (SIZE (2..3)) OF
											NR-DL-PRS-AggregationElement-r18

NR-DL-PRS-AggregationElement-r18 ::= SEQUENCE {
	nr-DL-PRS-FrequencyLayerIndex-r18		INTEGER (0..nrMaxFreqLayers-1-r16),
	nr-DL-PRS-TRP-Index-r18					INTEGER (0..nrMaxTRPsPerFreq-1-r16),
	nr-DL-PRS-ResourceSetIndex-r18			INTEGER (0..nrMaxSetsPerTrpPerFreqLayer-1-r16)
}
nrMaxNumPRS-BandWidthAggregation-r18	INTEGER ::= 256		-- Max number of PRS bandwidth
															-- aggregation configurations that LMF
															-- can provide to the UE



In other words, for one TRP, the combinations can be up to 4 as shown in Figure 5-1. 
[image: ]
Figure 5-1 Support of 4 combinations of PFL aggregation per TRP
However, for UL SRS configuration, the maximum number of combinations for positioning bandwidth aggregation is only 1 based on the latest TS 38.331 [8] as below.
	RRCReconfiguration-v1800-IEs ::=        SEQUENCE {
    needForInterruptionConfigNR-r18         ENUMERATED { enabled, disabled }                               OPTIONAL, -- Need M
    uav-Config-r18                          SetupRelease { UAV-Config-r18 }                                OPTIONAL, -- Need M
    sl-IndirectPathAddChange-r18            SetupRelease { SL-IndirectPathAddChange-r18 }                  OPTIONAL, -- Need M
    n3c-IndirectPathAddChange-r18           SetupRelease { N3C-IndirectPathAddChange-r18 }                 OPTIONAL, -- Need M
    n3c-IndirectPathConfigRelay-r18         SetupRelease { N3C-IndirectPathConfigRelay-r18 }               OPTIONAL, -- Need M
    otherConfig-v1800                       OtherConfig-v1800                                              OPTIONAL, -- Need M
    srs-PosResourceSetLinkedForAggBWList-r18 SetupRelease { SRS-PosResourceSetLinkedForAggBWList-r18 }     OPTIONAL, -- Need M
    ltm-Config-r18                          SetupRelease {LTM-Config-r18}                                  OPTIONAL, -- Need M
    nonCriticalExtension                    SEQUENCE {}                                                    OPTIONAL
}

[bookmark: OLE_LINK3]SRS-PosResourceSetLinkedForAggBWList-r18 ::= SEQUENCE (SIZE(1..maxNrOfLinkedSRS-PosResourceSet-r18)) OF SRS-PosResourceSetLinkedForAggBW-r18

maxNrOfLinkedSRS-PosResourceSet-r18     INTEGER ::= 3       -- Value is FFS Maximum number of SRSPosResourceSets that can be aggregated across CCs

[bookmark: _Hlk147989672]SRS-PosResourceSetLinkedForAggBW-r18	::= SEQUENCE {
    srs-PosResourceSetLinked-r18             SRS-PosResourceSetId-r16,
    freqInfo-r18                             ARFCN-ValueNR                                             OPTIONAL,  -- Need R
    ul-bwp-ID                                BWP-Id                                                    OPTIONAL   -- Need R
}


Clearly, for UL positioning SRS configuration, the number of carrier combinations for bandwidth aggregation should be similar as DL for one TRP. Since maximum 16 SRS resource sets are supported based on the TS 38.331 [8] as below , it is straightforward to support 16×2 = 32 combinations. 
	maxNrofSRS-PosResourceSets-r16          INTEGER ::= 16      -- Maximum number of SRS Positioning resource sets in a BWP.


Because the previous RAN1 LS does not include UL part, without clear RAN1 agreement and LS, RAN2 may not have information/motivation to change the higher layer parameters. Hence, we have the following proposal:
[bookmark: _Ref4415]Proposal 16: From RAN1 perspective, up to 2 (the number of carrier combinations) × 16 (the number of resource sets) = 32 aggregated combinations can be supported, i.e. the maximum number of SRS-PosResourceSetLinkedForAggBWList-r18 can be 32. 
· Send an LS to RAN2 and RAN3 

Positioning for RedCap UEs
6.1 TP for collision rules between SRS and other signals/channels
	Agreement
Update the earlier agreement as follows:
	Agreement
For RedCap UEs positioning transmitting the UL SRS with frequency hopping, regarding the collisions between other UL and DL signals/channels and the UL SRS with frequency hopping, support both of the following options 
· Option 1: UL time window where the UE is not expected to transmit other signals/channels and is only expected to transmit FH SRS for positioning.
· FFS details of an UL time window
· Note: it implies that UE drops the transmission of other signals/channels and transmits SRS for positioning
· Option 2: new collision rules between the UL SRS with frequency hopping and other UL and DL signals/channels/. Option 2 can apply without or outside UL time window (i.e. option 1)
· FFS: details on the collision rules
Note: it is understood that option 2 is a component of the feature for UL SRS Tx hopping (FG 41-5-2), and option 1 is a separate feature group.
Note: UE is not expected to be configured with a SRS for positioning hopping cycle, including the switching time from/to active BWP required ahead of the first hop and after the last hop, partially overlapping with UTW.





Option 2 (i.e., new collision rule) in the above agreement is still unclear and unspecified in TS 38.214. The dropping rule defined for the collision between SRS and SRS/PUCCH/PUSCH can be reused with minor changes considering extra switching time. 
[bookmark: _Ref4418]Proposal 17: Adopt TP#6-1 for collision rules between SRS for frequency hopping and other signals/channels
Reason for change: The collision rules between SRS for Tx hopping and other signals/channels are not specified. Current collision rules can be reused with minor changes: considering the switching time from/to active BWP required.
Summary of change: when it comes to the collision rule between SRS for hopping and other signal/channel, considering the switching time to or from the active bandwidth part if the SRS transmission is configured for positioning frequency hopping
Consequences if not approved: The collision rule between SRS for hopping and other signals/channels is not specified in TS 38.214.
Clause affected: 6.2.1, 6.2.1.4 in 38.214
	TP#6-1 38.214
6.2.1	UE sounding procedure
<Omitted>
If a PUSCH transmission with a priority index 1 or a PUCCH transmission with a priority index 1 would overlap in time with an SRS transmission, including the switching time to or from the active bandwidth part if the SRS transmission is configured for positioning frequency hopping on a serving cell, the UE does not transmit the SRS in the overlapping symbol(s).
<Omitted>
For PUCCH and SRS on the same carrier, a UE shall not transmit SRS when semi-persistent or periodic SRS is configured in the same symbol(s) with PUCCH carrying only CSI report(s), or only L1-RSRP report(s), or only L1-SINR report(s), including the switching time to or from the active bandwidth part if the SRS is configured for positioning frequency hopping. A UE shall not transmit SRS when semi-persistent or periodic SRS is configured or aperiodic SRS is triggered to be transmitted in the same symbol(s) with PUCCH carrying HARQ-ACK, link recovery request (as defined in clause 9.2.4 of [6, 38.213]) and/or SR, including the switching time to or from the active bandwidth part if the SRS is configured for positioning frequency hopping. In the case that SRS is not transmitted due to overlap with PUCCH, only the SRS symbol(s) that overlap with PUCCH symbol(s) are dropped. PUCCH shall not be transmitted when aperiodic SRS, including the switching time to or from the active bandwidth part if the SRS is configured for positioning frequency hopping, is triggered to be transmitted to overlap in the same symbol with PUCCH carrying semi-persistent/periodic CSI report(s) or semi-persistent/periodic L1-RSRP report(s) only, or only L1-SINR report(s). 
6.2.1.4	UE sounding procedure for positioning purposes
<Omitted>
For operation on the same carrier, if an SRS configured by the higher parameter SRS-PosResource, including the switching time to or from the active bandwidth part if the SRS is configured for positioning frequency hopping collides with a scheduled PUSCH, the SRS is dropped in the symbols where the collision occurs.



6.2 TP for collision rules between different types of SRS
The priority/collision rule between different types of SRS transmission should follow the principles: (1) the priority of aperiodic SRS transmission has higher priority than periodic or semi-persistent SRS transmission; (2) the priority of semi-persistent SRS transmission has higher priority than periodic SRS transmission. On top of the principle, switching time from/to active BWP should be considered. We have the following proposal:
[bookmark: _Ref4421]Proposal 18: Adopt TP#6-2 for collision rules between different types of SRS
Reason for change: The collision rules between different types of SRS for Tx hopping should consider the switching time from/to active BWP. 
Summary of change: when it comes to the collision rule between different types of SRS for Tx hopping, considering the switching time to or from the active bandwidth part if the SRS transmission is configured for positioning frequency hopping
Consequences if not approved: The collision rule between different types of SRS for frequency hopping is not captured in the spec.
Clause affected: 6.2.1 in 38.214
	TP#6-2 38.214
6.2.1	UE sounding procedure
<Omitted>
In case a SRS resource with resourceType set as 'aperiodic' is triggered on the OFDM symbol(s) configured with periodic/semi-persistent SRS transmission, the UE shall transmit the aperiodic SRS resource and only the periodic/semi-persistent SRS symbol(s) overlapping within the symbol(s), including the switching time to or from the active bandwidth part if the SRS is configured for positioning frequency hopping are dropped, while the periodic/semi-persistent SRS symbol(s) that are not overlapped with the aperiodic SRS resource are transmitted. In case a SRS resource with resourceType set as 'semi-persistent' is triggered on the OFDM symbol(s) configured with periodic SRS transmission, the UE shall transmit the semi-persistent SRS resource and only the periodic SRS symbol(s) overlapping within the symbol(s), including the switching time to or from the active bandwidth part if the SRS is configured for positioning frequency hopping are dropped, while the periodic SRS symbol(s) that are not overlapped with the semi-persistent SRS resource are transmitted. 



6.3 Timeline for semi-persistent SRS of frequency hopping
According to RAN1’s agreement, if the SRS symbol(s), including the retuning time to/from the active BWP, collides with PUSCH or PUCCH, when UE determines that SRS with Tx hopping is to be dropped, the colliding SRS symbol(s) are dropped. Moreover, timeline between DCI and SRS or PUSCH/PUCCH was specified for the determination of collision between PUSCH or PUCCH and the SRS with Tx hopping as shown below:
	Agreement
The previous agreement above is revised as below
For the determination of collision between PUSCH or PUCCH and the SRS with tx hopping:
· For a transmission of an SRSa hop for an SRS resource for positioning symbol with frequency hopping in a hopstarting in symbol  and a PUSCH or PUCCH transmissionstarting in symbol, where  is the switching time to/from the active BWP, the UE shall apply the dropping rules taking into account:
· DCI(s) for which the time interval between the last symbol of PDCCH and the SRS in symbol  is at least ( symbols +and additional time duration ) symbols  
· DCI(s) for which the time interval between the last symbol of PDCCH and the colliding PUSCH/PUCCH in symbol  is at least N2 symbols
· Note: as in legacy
· For the calculation of N2, use the smallest SCS between the SCS configured for the SRS with tx hopping and, the SCS of the PUSCH, and the SCS of the PDCCH


Similarly, for semi-persistent case, the timeline for determination of collision between SRS for positioning frequency hopping and other signals or channels should also be specified as shown in Figure 6-1. 
[image: ]
Figure 6-1: Timeline for determination of collision between SRS for Tx hopping and other signals/channels
We support the following TP:
[bookmark: _Ref4428]Proposal 19: Adopt TP#6-3 in TS 38.214 regarding timeline for semi-persistent SRS of frequency hopping
Reason for change: For semi-persistent case, timeline for determination of collision between SRS for frequency hopping and other signals or channels was not defined. A UE may not be able to drop an SRS symbol without enough time for decoding MAC CE.
Summary of change: specify the timeline for determination of collision between SRS for positioning frequency hopping and other signals or channels for semi-persistent case.
Consequences if not approved: UE behavior on the condition of performing dropping SRS for Tx hooping for semi-persistent case is not clear
Clause affected: 6.2.1.4.1 in 38.214
	TP#6-3 38.214
6.2.1.4.1	SRS frequency hopping for positioning
For a transmission of a hop for an SRS resource for positioning with frequency hopping starting in symbol  and a colliding PUSCH or PUCCH transmissionstarting in symbol , the UE shall apply the dropping rules taking into account:
-	DCI(s) for which the time interval between the last symbol of PDCCH and the SRS symbol is at least  symbols and additional time duration , where  is the switching time to/from the active BWP.
[bookmark: _Hlk152009812]-	DCI(s) for which the time interval between the last symbol of PDCCH and the colliding PUSCH/PUCCH symbol is at least  symbols, where calculation of  is based on the smallest SCS between the SCS configured for positioning SRS with the frequency hopping, the SCS of the PUSCH, and the SCS of the PDCCH.
-  PUSCH/PUCCH or SRS considered active at least  symbols and an additional time duration  before , and considered active at least  symbols before . 



6.4 Location information request for DL PRS Rx hopping
	Agreement
For DL PRS Rx hopping, support the LMF to include an explicit request for DL PRS Rx hopping measurements and reporting in the location request signaling. 
The location information request can also optionally include the total bandwidth of all hops.


According to RAN1’s agreement, RedCap positioning allows LMF to indicate UE whether DL PRS Rx hopping is needed, further, LMF can optionally request the total bandwidth of all hops (parameter nr-DL-PRS-RxHoppingTotalBandwidth as shown below):
NR-DL-TDOA-RequestLocationInformation-r16 ::= SEQUENCE {
<omitted>
	nr-DL-PRS-RxHoppingRequest-r18				ENUMERATED { requested }		OPTIONAL, -- Need ON
	nr-DL-PRS-RxHoppingTotalBandwidth-r18		CHOICE {
		fr1											ENUMERATED {mhz40, mhz50, mhz80, mhz100},
		fr2											ENUMERATED {mhz100, mhz200, mhz400}
	}																			OPTIONAL, -- Need ON
<omitted>
}
Regarding the requested “nr-DL-PRS-RxHoppingTotalBandwidth”, we would like to discuss the corresponding UE behaviors. Generally, nr-DL-PRS-RxHoppingTotalBandwidth is UE-specific which implies the request is common for all configured DL PRS in assistance data, but different DL-PRS resource may have different configured bandwidth (i.e., DL PRS bandwidth is configured per PFL). 
Observation 1: DL PRS bandwidth is configured per PFL but nr-DL-PRS-RxHoppingTotalBandwidth is requested per UE, SL PRS resources in different PFLs may have different bandwidth.
[image: ]
Figure 6-2: UE specific requested nr-DL-PRS-RxHoppingTotalBandwidth and PFL specific DL PRS bandwidth config
As shown in Figure 6-2, a UE can be configured with two PFLs with two bandwidths wherein one PFL has bandwidth larger than requested total hopping bandwidth and another PFL has bandwidth smaller than requested total hopping bandwidth. There may have the following two interpretations for a UE receiving the request nr-DL-PRS-RxHoppingTotalBandwidth:
· Interpretation 1: For each DL-PRS resource, RedCap UE hops to a bandwidth of min {the requested bandwidth in request location information, the configured DL-PRS bandwidth in provide assistance data}. If the configured bandwidth of some DL-PRS resources is larger than the requested bandwidth, UE should hop to the requested bandwidth; If the configured bandwidth of some DL-PRS resources is smaller than the requested bandwidth, UE should only hop to the configured bandwidth. 
· Interpretation 2: A RedCap UE is requested to provide measurement result/location information for DL PRS Rx hopping with the requested total hop bandwidth, wherein the requested total bandwidth is measured by the UE within a DL PRS resource. To be specific, if the configured bandwidth of some DL-PRS resources is smaller than the requested bandwidth, the UE is not requested to report measurements for DL PRS resources with bandwidth not meeting LMF’s request; if the configured bandwidth of some DL-PRS resources is larger than or equal to the requested bandwidth, UE should hop to the requested bandwidth;
	5.3.1	Location Information Transfer procedure
1.	The server sends a RequestLocationInformation message to the target to request location information, indicating the type of location information needed and potentially the associated QoS.
2.	The target sends a ProvideLocationInformation message to the server to transfer location information. The location information transferred should match or be a subset of the location information requested in step 1 unless the server explicitly allows additional location information. If step 3 does not occur, this message shall set the endTransaction IE to TRUE.
3.	If requested in step 1, the target sends additional ProvideLocationInformation messages to the server to transfer location information. The location information transferred should match or be a subset of the location information requested in step 1 unless the server explicitly allows additional location information. The last message shall include the endTransaction IE set to TRUE.


Based on the above analysis, we support the following proposal:
Proposal 20: For a RedCap UE receiving nr-DL-PRS-RxHoppingTotalBandwidth in location information request, clarify with one of the following interpretations:
· Interpretation 1: For each DL-PRS resource, the RedCap UE hops to a bandwidth of min {the requested bandwidth in request location information, the configured DL-PRS bandwidth in provide assistance data}.
· Interpretation 2: A RedCap UE is requested to provide measurement result/location information for DL PRS Rx hopping with the requested total hop bandwidth, wherein the requested total bandwidth is measured by the UE within a DL PRS resource. 
· Note: if the configured bandwidth of a DL-PRS PFL is smaller than the requested bandwidth, the UE is not requested to report measurements for the DL PRS PFL.

Conclusion
In this contribution, we provide our views on remaining issues of Rel-18 positioning, and we have the following proposals:
[bookmark: _GoBack]Observation 1: DL PRS bandwidth is configured per PFL but nr-DL-PRS-RxHoppingTotalBandwidth is requested per UE, SL PRS resources in different PFLs may have different bandwidth.
Proposal 1: Adopt TP#2-1 for TS 38.213 for SL PRS
Proposal 2: Adopt TP#2-2 for TS 38.214 for one-to-one mapping relationship between a PSCCH resource and an associated SL PRS resource in the same slot
Proposal 3: Adopt TP#2-3 for TS 38.214 for SL PRS transmission in time domain
Proposal 4: Send LS to RAN2 for the feature of UE reporting SL PRS CBR measurement to gNB.
Proposal 5: Update previous agreement on synchronization information exchange with the following modification:
	To mitigate the impact of synchronization errors between anchor UEs for SL-PRS based measurement, the exchanged synchronization information of anchor UEs between a UE and LMF or another UE includes at least one of the following:
· The synchronization source type (GNSS, gNB/eNB, and UE) of anchor UEs, 
· If the synchronization source of an anchor UE is gNB/eNB, the anchor UE can further provide cell identity information
· The RTD between anchor UEs


Proposal 6: With regards to the exchanged synchronization information of anchor UEs (synchronization source type, RTD) between a UE and LMF or another UE, clarify with at least one of the following interpretations:
· Interpretation 1: An anchor UE reports the synchronization source type of anchor UE or the RTD between anchor UEs to LMF or server UE
· Interpretation 2: LMF or a server UE provides synchronization source type of anchor UE or RTD between anchor UEs to a target UE
Proposal 7: Adopt TP#2-4 in TS 38.212 for “Time resource alignment” indicated in SCI 1-B
Proposal 8: Adopt TP#3-1 for TS 38.214
Proposal 9: Adopt TP#3-2 for TS 38.214
Proposal 10: Adopt TP#4-1 for TS 38.214
Proposal 11: Adopt TP#4-2 for TS 38.214
Proposal 12: Adopt TP#4-3 for TS 38.213
Proposal 13: Adopt TP#5-1 for TS 38.211 
Proposal 14: Adopt TP#5-2 for TS 38.214 
Proposal 15: Adopt TP#5-3 for TS 38.214 
Proposal 16: From RAN1 perspective, up to 2 (the number of carrier combinations) × 16 (the number of resource sets) = 32 aggregated combinations can be supported, i.e. the maximum number of SRS-PosResourceSetLinkedForAggBWList-r18 can be 32. 
· Send an LS to RAN2 and RAN3 
Proposal 17: Adopt TP#6-1 for collision rules between SRS for frequency hopping and other signals/channels
Proposal 18: Adopt TP#6-2 for collision rules between different types of SRS
Proposal 19: Adopt TP#6-3 in TS 38.214 regarding timeline for semi-persistent SRS of frequency hopping
Proposal 20: For a RedCap UE receiving nr-DL-PRS-RxHoppingTotalBandwidth in location information request, clarify with one of the following interpretations:
· Interpretation 1: For each DL-PRS resource, the RedCap UE hops to a bandwidth of min {the requested bandwidth in request location information, the configured DL-PRS bandwidth in provide assistance data}.
· Interpretation 2: A RedCap UE is requested to provide measurement result/location information for DL PRS Rx hopping with the requested total hop bandwidth, wherein the requested total bandwidth is measured by the UE within a DL PRS resource. 
· Note: if the configured bandwidth of a DL-PRS PFL is smaller than the requested bandwidth, the UE is not requested to report measurements for the DL PRS PFL.
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