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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, bandwidth aggregation for positioning and RedCap UE positioning.
SL positioning
2.1 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 1: Adopt TP#2-1 or TP2-2 for TS 38.214 for SL PRS transmission behavior 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 (TP#2-1), or delete “The UE shall transmit the SL PRS in the same slot as the associated PSCCH.” in clause 8.2.4.1.1 TS 38.214 (TP#2-1)
Consequences if not approved: redundant descriptions for SL PRS transmission in time domain. 
Clause affected: 8.2.4/8.2.4.1.1 in 38.214
	TP#2-1 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.



	TP#2-2 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.



2.2 RRC parameter for 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. Current MeasResultsSL only covers measured results for NR sidelink communication/discovery and we need to add measured results for NR sidelink positioning (for dedicated SL PRS resource pool).
-- ASN1START
-- TAG-MEASRESULTSSL-START
 
MeasResultsSL-r16 ::=         SEQUENCE {
    measResultsListSL-r16         CHOICE {
        measResultNR-SL-r16           MeasResultNR-SL-r16,
        ...
    },
    ...
}
 
MeasResultNR-SL-r16 ::=       SEQUENCE {
    measResultListCBR-NR-r16      SEQUENCE (SIZE (1.. maxNrofSL-PoolToMeasureNR-r16)) OF MeasResultCBR-NR-r16,
    ...
}
 
MeasResultCBR-NR-r16 ::=      SEQUENCE {
    sl-poolReportIdentity-r16     SL-ResourcePoolID-r16,
    sl-CBR-ResultsNR-r16          SL-CBR-r16,
    ...
}
 
-- TAG-MEASRESULTSSL-STOP
-- ASN1STOP
Therefore, we support the following proposal:
[bookmark: _Ref2851]Proposal 2: Send LS to RAN2 for the feature of UE reporting SL PRS CBR measurement to gNB.
	Sub-feature group
	RAN1 specification
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Per (UE, cell, TRP, …)
	Required for initial access or IDLE/INACTIVE
	Specification

	Measured result for NR sidelink
	38.214
	measResultListCBR-Dedicated-SL-PRS-NR
	New
	Indicates the list of SL PRS CBR measurement results for NR sidelink positioning for dedicated SL PRS resource pool
	SEQUENCE (SIZE (1.. maximum number of dedicated SL PRS resource pool to measure)) OF measResultCBR-Dedicated-SL-PRS-NR
	Per UE
	/
	38.331

	Measured result for NR sidelink
	38.214
	measResultCBR-Dedicated-SL-PRS-NR
	New
	Indicates the SL PRS CBR measurement results for NR sidelink positioning for dedicated SL PRS resource pool
	SL-CBR-Dedicated-SL-PRS-RP (0 … 100) and SL-PRS-ResourcePoolID
	Per UE
	/
	38.331



2.3 SL CA
Based on our discussion in last meeting, in a band (pre-)configured with SL CA, SL PRS transmission/reception can be supported in a single carrier of the (pre-)configured SL CA with the following restriction:
	Working assumption
In NR Rel-18, in a band (pre)configured with SL CA, SL PRS transmission /reception can be supported:
· In a shared SL PRS resource pool in a single SL carrier.
· Tx power control follows the rule defined for SL CA in NR Rel-18
· In a dedicated SL PRS resource pool in a single SL carrier when the slots (pre)configured for the dedicated SL PRS resource pool do not collide with the slots (pre)configured for any other resource pool or S-SSB resource(s) in other carriers.
· FFS: new UE capability(ies) are defined for this combination of features
Note: whether this combination of features is supported in Rel-18 requires a conclusion on whether to introduce new UE capability(ies). No specification work until the FFS is resolved.


For SL PRS transmission, SL PRS CA is not supported as it is out of scope. On top of that, from our understanding, if a UE supports two separate UE capabilities: one for the feature of SL CA, and another is for SL PRS transmission/reception in dedicated SL PRS resource pool, then automatically the UE supports the combination of those two features. There is no need to define new UE capabilities for the combination of SL CA feature and SL PRS transmission/reception feature.
Proposal 3: There is no need to define new UE capabilities for the combination of SL CA feature and SL PRS transmission/reception feature, confirm the following working assumption:
	Working assumption
In NR Rel-18, in a band (pre)configured with SL CA, SL PRS transmission /reception can be supported:
· In a shared SL PRS resource pool in a single SL carrier.
· Tx power control follows the rule defined for SL CA in NR Rel-18
· In a dedicated SL PRS resource pool in a single SL carrier when the slots (pre)configured for the dedicated SL PRS resource pool do not collide with the slots (pre)configured for any other resource pool or S-SSB resource(s) in other carriers.
· FFS: new UE capability(ies) are defined for this combination of features
Note: whether this combination of features is supported in Rel-18 requires a conclusion on whether to introduce new UE capability(ies). No specification work until the FFS is resolved.



Carrier phase positioning
3.1 The center frequency associated with carrier phase measurement 
In RAN1, it was agreed that the frequency associated DL/UL carrier phase measurements corresponds to the center frequency of the DL PFL/UL SRS transmission bandwidth:
	Agreement
The specific RF frequency associated with a DL carrier phase measurement is defined as the center frequency of the DL PFL by default.
· Note: It is open to further discussion whether a frequency other than the center frequency of the DL PFL can also be the specific RF frequency for non-default case(s), if RAN1 agrees to introduce them.


The definition of the center frequency may include the following interpretations [10].
· Interpretation A: The frequency is the RF frequency of a center subcarrier of the DL PFL/UL SRS transmission BW. Specifically, it corresponds to the RF frequency of RE 0 of PRB N_RB/2, where N_RB denotes the bandwidth of the DL PRS/UL SRS.
· Interpretation B: In contrast, in Interpretation B the frequency corresponds to the exact middle frequency between the lowest carrier frequency and highest carrier frequencies of the DL PFL/UL SRS bandwidth. In this case, the carrier frequency can be calculated by averaging of the lowest and highest carrier frequencies of the DL PFL/UL SRS. 
In the last meeting, the definition of the center frequency was discussed comprehensively, but there’s no consensus achieved. There are two methods for phase extraction, and for each phase extraction method, whether or not remove one RE will affect the phase extraction result: 
· Phase information is extracted in frequency domain
· Phase difference of removing one RE and not removing one RE is about [0~0.070] rad
· Phase information is extracted in time domain
· Phase difference of removing one RE and not removing one RE is about [0~0.0005] rad
Regardless of the phase extraction method used, the phase error will not exceed 4 degrees. Take 3.5GHz as an example, the wavelength is 8.57cm, and the maximum positioning error brought by the phase extraction difference is , which is far less than the positioning error requirement for carrier phase, i.e., cm-level positioning accuracy. 
From another perspective, some companies proposed that the positioning error will accumulate with the transmission distance. The positioning error will be large if the UE is far away from a TRP. However, the transmission distance of a TRP is not infinite, which limits the error’s accumulation. For example, if the center frequency is 3.5GHz for interpretation B, the center frequency is  for interpretation A. The wavelength difference of interpretation A and interpretation B is about . Even if the distance between UE and TRP reaches D=5km, the positioning error caused by incorrect center frequency selection is  which is also far less than the carrier phase positioning error, i.e., cm-level positioning accuracy.
In conclusion, the center frequency selection will affect the positioning accuracy, but the positioning error brought by center frequency is small enough, which is far less than the requirement for carrier phase positioning. Therefore, we prefer to leave it as ambiguity, and keep TS 38.215 as it is. Based on the above analysis, we have the following proposal:
Proposal 4: Adopt the following as a conclusion:
· No further discussion in RAN1 on the definition of center frequency.
3.2 Alignment changes
The latest CR for TS 37.355 was published concerning the update for NR positioning in RAN2. And the corresponding IE has been defined in the latest CR. Accordingly, the IEs’ name in TS 38.214 can also be updated. Several companies proposed the alignment changes in the last meeting, but the final agreement didn’t include the following alignment changes. Therefore, we have the following proposal:
[bookmark: _Ref2903]Proposal 5: Adopt TP#3-1 for TS 38.214
· 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 37.35.
· Consequences if not approved: The higher layer parameters in TS 38.214 are not aligned with TS 37.355.
· Clause affected: 5.1.6.5.2 in 38.214.
	5.1.6.5.2	PRS for carrier phase positioning
<Unrelated part omitted>
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-PRU-DL-Info [nr-PruInformation-Ue-based-DL-CPP ]  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-PhaseQuality[nr-CarrierPhaseQualityInfo] corresponding to the DL RSCP and RSCPD measurements which include the following fields [17, TS 37.355]:
-	phaseQualityValue[phase quality index] which provides the uncertainty of the measurement
-	phaseQualityResolution[phase quality resolution] 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.



Bandwidth aggregation for RAN4 LS
In this RAN1 meeting, an RAN4 LS comes to RAN1 with the following question
	RAN4 Agreement
· If no RAN1 solution is defined to handle the impact of SRS transmission for BW aggregation on other channels/signals the RAN4 will define interruption requirements for SRS transmission for BW aggregation on CC without PUSCH/PUCCH
· Send LS to RAN1 to explain the technical issue and check if there will be a RAN1 solution to handle it.


From our view, RAN1 has the solution based on the following related agreements and UE features. However, some spec change in TS 38.214 is needed.
	Agreement
For positioning SRS aggregation transmission in RRC_INACTIVE state, reuse Rel-17 prioritization rule of SRS outside initial BWP, i.e. SRS is dropped in the symbol(s) of all aggregated carriers where collision occurs.

Agreement
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


	41-4-9
	Affected bands if guard period is needed in SRS bandwidth aggregation

	Indicate which other bands in the band combination are affected due to the need of a guard period
	41-4-7 or 41-4-8
	Yes
	n/a
	If not reported, all the bands of the UE are affected when a guard period is needed in SRS bandwidth aggregation
	Per FS
	n/a
	n/a
	n/a
	For each band in the band combination, the UE can indicate which other bands in the band combination are affected by the SRS switch.

Note: Guard period is needed before and after the aggregated SRS transmissions when SRS resource is configured within a CC without PUSCH/PUCCH is linked for aggregation with an SRS resource configured within an UL active BWP of a UL communication CC


Here is our analysis:
[bookmark: OLE_LINK4]In RAN1#116 meeting, a new UE feature group 41-4-9 is introduced to indicate which other bands in the band combination are affected by the SRS switch. When SRS resource is configured within a CC without PUSCH/PUCCH is linked for aggregation with an SRS resource configured within an UL active BWP of a UL communication CC, the guard period is needed before and after the aggregated SRS transmissions. In such case, UE should determine the priority between the SRS and the other signal/channel in the same carrier as well as in the affected band(s) reported by FG 41-4-9. If the SRS is deprioritized, then the SRS should be dropped in the overlapping symbol(s).
However, the current priority rule seems only applicable for the case that SRS and other signals/channels are in the same carrier as shown as follows. So it is naturally to extend the existing priority rule so that the UE can determine the priority between the SRS and the other signal/channel in the same carrier as well as in the affected band(s) reported by FG 41-4-9.
	TS 38.214:
<Unrelated part omitted>
[bookmark: _Hlk498636457][bookmark: _Hlk498636712]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). 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. 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 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). 
<Unrelated part omitted>
[bookmark: _Hlk523498144]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) 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) are dropped, while the periodic SRS symbol(s) that are not overlapped with the semi-persistent SRS resource are transmitted. 
<Unrelated part omitted>
For operation on the same carrier, if an SRS configured by the higher parameter SRS-PosResource collides with a scheduled PUSCH, the SRS is dropped in the symbols where the collision occurs. 



Proposal 6: The current priority rule between SRS and other signals/channels should be extended so that the other signals/channels can be in any affected band(s).
In addition, the ‘switching period’ was only used for RRC_INACTIVE mode in Rel-17. The following blue sentence can be moved and extended for RRC_CONNECTED mode. Hence the following TP is suggested. 

Proposal 7: Adopt TP#4-1 for TS 38.214
· Reason for change: Clarify that UE needs to consider priority between positioning SRS and other signals/channels in the affected bands. And the other signals or channels in the affected band(s) have the same priority as that in the same carrier of the SRS. Further, the wording of ‘switching period’ is still in bracket.
· Summary of change: Add new description that UE needs to consider priority between positioning SRS and other signals/channels in the affected bands. And the other signals or channels in the affected band(s) have the same priority as that in the same carrier of the SRS. Further, both switching period for RRC_INACTIVE and guard period for RRC_CONNECTED are included for SRS dropping rule.
· Consequences if not approved: It is unclear whether UE considers the priority between the SRS and other signals/channels in the affected band(s). Also, the guard period is not considered for SRS dropping rule.
· Clause affected: 6.2.1.4.2 in 38.214.

TP#4-1: 
	[bookmark: _Toc162184988]6.2.1.4.2	SRS bandwidth aggregation for positioning measurements
The UE is expected to be configured with linkage information SRS-PosResourceSetLinkedForAggBWList 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, spatialRelationInfoPos, resourceType, subcarrier spacing, CP, and comb size, and the UE is expected to maintain phase continuity for the SRS transmission on the same symbol(s). 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, 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 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 CC, there is a guard period during which the UE is not expected to transmit or receive other signals or channels, subject to UE capability. 
[bookmark: OLE_LINK2]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 time, indicated in higher layer parameter switchingTimeSRS-TX-OtherTX or the guard 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. When the UE determines if the SRS collides with other signals or channels in that symbol, the UE is expected to consider the other signals or channels in the affected band(s), subject to UE capability. The other signals or channels in the affected band(s) have the same priority as that in the same carrier of the SRS. 



5 Positioning for RedCap UEs
5.1 Timeline for positioning SRS transmission for Tx hopping
According to the following agreement achieved in RAN1#115 meeting, the timeline for determination of collision between SRS for Tx hopping and other signals or channels is supported. However, the agreement did not clearly mention whether is applicable for RRC_INACTICVE or RRC_CONNECTED state.
	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


In RAN1#116 meeting, it was concluded that the timeline for determination of collision between SRS and other signals or channels is not defined in Rel-17 for RRC_INACTIVE state. Since the majority believe that the case of timeline issue in RRC_INACTIVE state is a corner case, it is natural to clarify the above agreement is only applicable for RedCap UE in RRC_CONNECTED state. Then, the timeline rule stays unspecified for both RedCap and non-RedCap UE in RRC_INACTIVE state.
Proposal 8: Adopt TP#5-1 for TS 38.214 for timeline of positioning SRS for Tx hopping
[bookmark: OLE_LINK3]Reason for change: the previous agreement on timeline issue on positioning SRS transmission for Tx hopping should be for RRC_CONNECTED state.
Summary of change: Restrict that the timeline defined for RedCap UE SRS hopping only applicable for RRC_CONNECTED state.
Consequences if not approved: the timeline is only supported for RedCap UE with Tx positioning SRS hopping in RRC_INACTIVE state, but there is no such timeline for non-RedCap UE. 
Clause affected: 6.2.1.4.1 in 38.214
	[bookmark: _Toc162184987]TP#5-1 38.214
6.2.1.4.1	SRS frequency hopping for positioning
<Omitted>
In RRC_CONNECTED mode, Ffor 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/PUCCH, and the SCS of the PDCCH.



5.2 Timeline for semi-persistent SRS for Tx 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.
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 referring to the timeline for the to-be-activated hopping-SRS collides with other signals as “UE sounding procedure between component carriers” in TS 38.214. 
	6.2.1.3	UE sounding procedure between component carriers
<Omitted>
For an SRS transmission starting in symbol  of carrier  and a conflicting transmission in any carrier  starting in symbol, the UE shall apply the prioritization / dropping rules in the remainder of this clause taking into account:
-	DCI(s) for which the time interval between the last symbol of PDCCH and  is at leastsymbols and an additional time duration ,  and the time interval between the last symbol of PDCCH and  is at least   symbols; and
-  semi-persistent CSI reports or SRS considered active at least  symbols and an additional time duration  before , and considered active at least  symbols before .



[image: ]
Figure 5-1: Timeline for determination of collision between SRS for Tx hopping and other signals/channels
We support the following TP:
[bookmark: _Ref4428]Proposal 9: Adopt TP#5-2 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 hopping for semi-persistent case is not clear
Clause affected: 6.2.1.4.1 in 38.214
	TP#5-2 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.
-	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.
-  semi-persistent CSI reports or SRS considered active at least  symbols and an additional time duration  before , and considered active at least  symbols before .



5.3 TP for collision rules 
	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.
	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 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). 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. 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 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 collides with a scheduled PUSCH, the SRS is dropped in the symbols where the collision occurs.


Also, 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. 
	38.214
6.2.1.4.1	SRS frequency hopping for positioning
<Omitted>
If the SRS symbol(s), including the switching time to and from the active bandwidth part, of the transmit frequency hopping collides with PUSCH or PUCCH, and if the UE determines the SRS to be dropped, the colliding SRS symbol(s) are dropped.


Based on the above analysis, we support the following TP:
[bookmark: _Ref4418]Proposal 10: Adopt TP#5-3 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, and the collision rules between different types of SRS for Tx hopping 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, or 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 SRS for hopping and other signals/channels is not specified in TS 38.214. The collision rule between different types of SRS for frequency hopping is not captured in the spec.
Clause affected: 6.2.1.4.1 in 38.214
	TP#5-3 38.214
6.2.1.4.1	SRS frequency hopping for positioning
<Omitted>
If the SRS symbol(s), including the switching time to and from the active bandwidth part, of the transmit frequency hopping collides with PUSCH or PUCCH, and if the UE determines the SRS to be dropped, the colliding SRS symbol(s) are dropped. When determining the priority between the SRS symbols of the transmit frequency hopping and the other signals/channels, the switching time to and from the active bandwidth part should be considered. 



· Conclusion
In this contribution, we provide our views on remaining issues of Rel-18 positioning, and we have the following proposals:
Proposal 1: Adopt TP#2-1 or TP2-2 for TS 38.214 for SL PRS transmission behavior in time domain
Proposal 2: Send LS to RAN2 for the feature of UE reporting SL PRS CBR measurement to gNB.
	Sub-feature group
	RAN1 specification
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Per (UE, cell, TRP, …)
	Required for initial access or IDLE/INACTIVE
	Specification

	Measured result for NR sidelink
	38.214
	measResultListCBR-Dedicated-SL-PRS-NR
	New
	Indicates the list of SL PRS CBR measurement results for NR sidelink positioning for dedicated SL PRS resource pool
	SEQUENCE (SIZE (1.. maximum number of dedicated SL PRS resource pool to measure)) OF measResultCBR-Dedicated-SL-PRS-NR
	Per UE
	/
	38.331

	Measured result for NR sidelink
	38.214
	measResultCBR-Dedicated-SL-PRS-NR
	New
	Indicates the SL PRS CBR measurement results for NR sidelink positioning for dedicated SL PRS resource pool
	SL-CBR-Dedicated-SL-PRS-RP (0 … 100) and SL-PRS-ResourcePoolID
	Per UE
	/
	38.331


Proposal 3: There is no need to define new UE capabilities for the combination of SL CA feature and SL PRS transmission/reception feature, confirm the following working assumption:
	Working assumption
In NR Rel-18, in a band (pre)configured with SL CA, SL PRS transmission /reception can be supported:
· In a shared SL PRS resource pool in a single SL carrier.
· Tx power control follows the rule defined for SL CA in NR Rel-18
· In a dedicated SL PRS resource pool in a single SL carrier when the slots (pre)configured for the dedicated SL PRS resource pool do not collide with the slots (pre)configured for any other resource pool or S-SSB resource(s) in other carriers.
· FFS: new UE capability(ies) are defined for this combination of features
Note: whether this combination of features is supported in Rel-18 requires a conclusion on whether to introduce new UE capability(ies). No specification work until the FFS is resolved.


Proposal 4: Adopt the following as a conclusion:
· No further discussion in RAN1 on the definition of center frequency.
Proposal 5: Adopt TP#3-1 for TS 38.214
Proposal 6: The current priority rule between SRS and other signals/channels should be extended so that the other signals/channels can be in any affected band(s).
Proposal 7: Adopt TP#4-1 for TS 38.214
Proposal 8: Adopt TP#5-1 for TS 38.214 for timeline of positioning SRS for Tx hopping
Proposal 9: Adopt TP#5-2 in TS 38.214 regarding timeline for semi-persistent SRS of frequency hopping
Proposal 10: Adopt TP#5-3 for collision rules between SRS for frequency hopping and other signals/channels
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