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1 Introduction
In this paper, we provide our proposals related to maintenance across all the subagendas of Rel-18 Positioning.  
2 SL Positioning
2.1 SL Positioning & SL CA
The following working assumption was reached in RAN1 #116 with regards to SL Positioning and SL CA: 
	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.



We support confirming the WA if the corresponding capabilities ares introduced, one for the shared resource pool and one for the dedicated resource pool. From our side, SL PRS transmission and reception and SL CA are 2 separate features, and support for each one, should not be automatically interpreted as if SL PRS Tx/Rx in SL CA is supported.  
Proposal 1: Two new per-band UE capability should be introduced for the SL PRS transmission/reception in a band (pre)configured with SL CA, one for shared, and one for dedicated SL PRS resource pool. 
2.1 SL Positioning & MAC agreements
	Multiple/single SL-PRS transmission can be triggered by the UE’s own higher layer.
Capture in the NOTE of the MAC spec that SL-PRS delay budget is provided by higher layer of the UE.
LS to RAN1/RAN4 for questions related to the MAC.
Ask RAN1 whether a new RRC parameter is needed to configure the minimum time gap between last symbol of SL PRS and the start of the first symbol of the PSFCH reception that is associated with the PSSCH transmission on SL-PRS shared resource pool.
To RAN1:
ACTION: RAN2 would like to ask RAN1, regarding the minimum time gap between the last symbol of SL-PRS and the start of the first symbol of PSFCH reception that is associated with the PSSCH transmission



We don’t believe there is a need of any new RRC parameter for the minimum time gap between the last symbol of SL-PRS and the and the start of the first symbol of the PSFCH reception that is associated with the PSSCH transmission on SL-PRS shared resource pool. If such a question is related to the UE’s PRS processing capability, there is already another capability that defines how much time the UE requires to finish the PRS processing. Furthermore, the positioning report is a higher layer report, so if it is not ready to be included in a first PSSCH, it will be included in a subsequent instance. 
Proposal 2:  There is no need of a new RRC parameter for the minimum time gap between the last symbol of SL-PRS and the start of the first symbol of PSFCH reception that is associated with the PSSCH. The existing parameter can be used. 

2.1 SL Positioning & SLPP agreements
	RAN2 discussed the support of sidelink positioning, and made following agreements which may have RAN1 impacts:
Agreements:
The association information between ARP-ID and the already transmitted SL PRS resource(s) is placed inside the CommonSL-PRS-MethodsIEsRequestLocationInformation/CommonSL-PRS-MethodsIEsProvideLocationInformation, based on the corresponding TP of P3 from R2-2401244.  To do this, the SL-PRS Tx UE can send the CommonSL-PRS-MethodsIEsProvideLocationInformation without providing any measurements.  Notify RAN1 by LS.
LCS-GCS-Translation information in measurement report shall be common for sl-AzimuthAoA and sl-ZenithAoA, i.e. no separate parameters for sl-AzimuthAoA and sl-ZenithAoA
For SL-AoA, introduce separate request for “sl-AzimuthAoA” and “sl-ZenithAoA”
For SL-AoA, introduce separate request for “measurementReportingTypes ENUMERATED { gcs, lcsWithTranslation, lcsWithoutTranslation}
For SL-AoA, do not introduce additional request for “sl-AngleQuality” , sl-PRS-ResourceId and sl-TimeStamp
For SL-RTT, introduce separate request for tx-TimeInfo. And do not introduce additional request for sl-PRS-ResourceId
For SL-TDOA, do not introduce additional request for sl-RSTD-FirstPathResult, sl-PRS-ResourceId , sl-TimeStamp and sl-TimingQuality
For SL-TOA, do not introduce additional request for sl-RTOA-FirstPathResult , sl-RTOA-FirstPathResult sl-PRS-ResourceId , sl-TimeStamp and sl-TimingQuality
RAN2 do not have consensus on the scenario where the SL-PRS Rx UE reports measurements for multiple Rx ARP-IDs in a single measurement report.  Current signalling structure cannot support this scenario, and it will be changed to accommodate it if RAN1 want to support the scenario.
For the LS to RAN1, indicate our agreements and give them the opportunity to feed back.
2. Actions:
To RAN1
ACTION: 
· RAN2 respectfully asks RAN1 to take RAN2’s agreements into account in their future work.



If a UE has N Rx antennas that are not collocated (or generally antennas that are sufficiently separated, e.g. a vehicle), the UE would likely need to report N measurements, each one with a different Rx ARP-ID. It will be wasteful with regards to resources and it would increase the latency if there is a need for 2 measurement reports to be transmitted by the device. Therefore, we believe that a single measurement report should be able to incorporate measurements from multiple Rx ARP-IDs, in a similar way in Uu positioning, we introduced a single measurement report with multiple Rx TEG IDs.  
Proposal 3:  Support the case that a single Rx UE reports measurements for multiple Rx ARP-IDs in a single measurement report. 
3 Carrier Phase Positioning 
One issue that was discussed last meeting and appears requires more discussion is related to the center frequency associated with the CPP measurement. Some related background is shown below:
	Agreement (RAN1#112bis-e)
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.

Agreement (RAN1#112bis-e)
The specific RF frequency associated with a UL carrier phase measurement is defined, by default, as the center frequency of the transmission bandwidth of the SRS for positioning purpose.
Note: It is open to further discussion whether a frequency other than the center frequency of the UL carrier can also be the specific RF frequency for a non-default case(s), if RAN1 agrees to introduce them.



There were 2 interpretations of the above agreement that were discussed:
· 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 PPFL/UL SRS bandwidth. In this case, the carrier frequency can be calculated by averaging of the lowest and highest carrier frequencies of the DL PPFL/UL SRS. 

Our understanding is that “Interpretation A” was motivated by a specific implementation option in which a  single subcarrier is removed from the PRS processing (before the derivation of the channel impulse response), so that an odd number of tones is used for the later stages. In “Interpretation B”, all the PRS tones are being used, and since PRS has always even number of tones, the center frequency is in between two tones; in this case, proponents of “Interpretation A” argue that, if we use “Interpretation B”, there is a need of an additional rotation to be performed in each data sample. Proponents of “Interpretation B”  argue that it is more important to keep all the tones, rather than dropping 1 tone in order to avoid a small number of potential additional complex multiplications.

From our side, we don’t believe that there is a need to omit a PRS tone in the processing, nor that there is anything special the UE needs to do beyond the regular PRS processing chain (get the frequency domain samples, perform IFFT, perform TOA estimation, and report the phase of the identified first path), so we prefer to stay with the current agreement.

Proposal 4:  With regards to the center frequency of a CPP measurement, the previous agreement  which says that
· the specific RF frequency associated with a DL carrier phase measurement is defined as the center frequency of the DL PFL.
stands, and there is no need of any further specification change.
4 DL PRS Bandwidth Aggregation
4.1 Response to LS from RAN2
	Issue 2: Clarification on the DL-PRS ID associated with aggregated measurement report
RAN2 observed that there is neither dl-PRS-ID nor dl-PRS-IDs included in the RRC parameter list R1-2312697. It is unclear to RAN2 how to include dl-PRS-ID when reporting the nr-aggregated-DL-PRS-ResourceSetIDList in NR-DL-TDOA-MeasElement and NR-Multi-RTT-MeasElement.
Question 2: Is there only one dl-PRS-ID or are there multiple dl-PRS-IDs associated with the aggregated main and additional measurement, respectively?
Question 3: If there are multiple dl-PRS-IDs associated with main and additional measurements, respectively, should the list of the dl-PRS-IDs in additional measurements be included in the list of dl-PRS-IDs in the main measurement?



	[bookmark: _Toc156478932]TS 37.355 CR R1-2401631:
…
–	NR-AggregatedDL-PRS-ResourceSetID-Element
The IE NR-AggregatedDL-PRS-ResourceSetID-Element is used by the target device to indicate each of the aggregated DL-PRS Resource Set to the location server.
-- ASN1START

NR-AggregatedDL-PRS-ResourceSetID-Element-r18 ::= SEQUENCE {
	dl-PRS-ID-r18					INTEGER (0..255),
	nr-DL-PRS-ResourceSetID-r18		NR-DL-PRS-ResourceSetID-r16,
	...
}

-- ASN1STOP



	[bookmark: OLE_LINK65][bookmark: OLE_LINK66]nr-AggregatedDL-PRS-ResourceSetID-List
This field provides the DL-PRS Resource Set IDs which are used for the aggregated RSTD, RSRP, or RSRPP  measurement results. This field is optionally present if the field nr-RSTD-BasedOnAggregatedResources is present; otherwise, it is not present. If the field is present, the field nr-DL-PRS-ResourceID and nr-DL-PRS-ResourceSetID should not be included, and the dl-PRS-ID in IE NR-DL-TDOA-MeasElement shall be ignored by a receiver.



Observation 1: Resource set ID is not unambiguous unless there is a dl-PRS-ID associated with it.
Proposal 5: There can be multiple dl-PRS-IDs associated with the main and additional measurements. Each measurement (main or additional) should be associated with a  nr-AggregatedDL-PRS-ResourceSetID-List, which should include a set of 2 or 3 tuples of {dl-PRS-ID,set-ID}. 
· Note: It appears that the latest TS 37.355 already includes the above feature and no change is needed in the specification.

4.2 PRS Bandwidth Aggregation Request in NRPPa

3GPP TS 37.355 [6] currently specifies:
	–	NR-On-Demand-DL-PRS-Request
The IE NR-On-Demand-DL-PRS-Request is used by the target device to request on-demand DL-PRS and/or on-demand PRS bandwidth aggregation from a location server.
-- ASN1START

NR-On-Demand-DL-PRS-Request-r17 ::= SEQUENCE {
	dl-prs-StartTime-and-Duration-r17			DL-PRS-StartTime-and-Duration-r17		OPTIONAL,
	nr-on-demand-DL-PRS-Information-r17			NR-On-Demand-DL-PRS-Information-r17		OPTIONAL,
	dl-prs-configuration-id-PrefList-r17		SEQUENCE (SIZE (1..maxOD-DL-PRS-Configs-r17)) OF 
													DL-PRS-Configuration-ID-r17			OPTIONAL,
	...,
	[[
	dl-PRS-AggregationID-PrefList-r18			SEQUENCE (SIZE (1.. maxOD-DL-PRS-Configs-r17)) OF
													INTEGER (1.. maxOD-DL-PRS-Configs-r17)
																						OPTIONAL,
	nr-OnDemandDL-PRS-AggregationReqList-r18	SEQUENCE (SIZE (1.. maxOD-DL-PRS-Configs-r17)) OF
[bookmark: OLE_LINK19][bookmark: OLE_LINK18]													NR-OnDemandDL-PRS-AggregationReqElement-r18
																						OPTIONAL
	]]
}

DL-PRS-StartTime-and-Duration-r17 ::= SEQUENCE {
	dl-prs-start-time-r17		INTEGER (1..1024)						OPTIONAL,
	dl-prs-duration-r17			SEQUENCE {
									seconds-r17		INTEGER (0..59)		OPTIONAL,
									minutes-r17		INTEGER (0..59)		OPTIONAL,
									hours-r17		INTEGER (0..23)		OPTIONAL,
									...
								}										OPTIONAL,
	...
}

NR-OnDemandDL-PRS-AggregationReqElement-r18 ::= SEQUENCE (SIZE (2..3)) OF
													INTEGER (1..nrMaxFreqLayers-r16)

-- ASN1STOP

	nr-OnDemandDL-PRS-AggregationReqList
This field specifies the aggregated on-demand DL-PRS configuration information requested by the target device in the order of preference. The first NR-OnDemandDL-PRS-AggregationReqElement in the list is the most preferred aggregated configuration; the second element in the list is the second most preferred, etc. The integer value in NR-OnDemandDL-PRS-AggregationReqElement corresponds to the entry in the IE NR-On-Demand-DL-PRS-Information.



On the other hand, in NRPPa, a similar feature seems to be missing, and there is only a single bit request as follows:
· There is only a flag PRS Bandwidth Aggregation Request Information ENUMERATED { true }

	[bookmark: _Toc162946122]9.1.1.14	TRP INFORMATION REQUEST
This message is sent by an LMF to request information for TRPs hosted by an NG-RAN node.
Direction: LMF  NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	TRP List
	
	0 ..1
	
	
	YES
	ignore

	>TRP Item
	
	1 .. <maxnoTRPs>
	
	
	-
	

	>>TRP ID
	M
	
	9.2.24
	
	-
	

	>>PRS Bandwidth Aggregation Request Indication
	O
	
	ENUMERATED(true, …)
	
	YES
	ignore






However, we believe that, similar to the UE-initiated on demand PRS feature, an LMF should be able to request the aggregated on-demand DL-PRS configuration information requested in the order of preference

Proposal 6: Send an LS to RAN3 (cc RAN2) with the following information:
· From RAN1 perspective, LMF should be able to request the aggregated on-demand DL-PRS configuration information requested in the order of preference in a similar way that a UE can request such information using the UE-initiated on-demand PRS framework
5 SRS Bandwidth Aggregation

With regards to the SRS Bandwidth aggregation, RAN1 has received the following LS from RAN4:

	[bookmark: _Hlk160079641][bookmark: _Hlk160079626]For SRS transmission with Bandwidth Aggregation, RAN4 identified that UE may not be able to perform SRS transmission for BW aggregation on CC without PUSCH/PUCCH simultaneously with transmission and reception of other channels/signals in UL and DL, during the SRS symbols and the switching time before and after the SRS symbols. 
Based on the discussions in RAN4#110, RAN4 reached the following agreement. 
	· 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.


RAN4 respectfully asks RAN1 whether RAN1 has defined or will define any solution to handle the impact of SRS transmission for BW aggregation on other channels/signals.



Proposal 7: Respond as follows in the LS:
· RAN1 introduced a dedicated FG (41-4-9) with which a UE can report which other bands are impacted due to the interruption introduced by the BW aggregation on CC without PUSCH/PUCCH. The FG is included below:
	41. NR_pos_enh2
	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
	Optional with capability signaling


· RAN1 updated the corresponding section in TS 38.214 as follows: 
· 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 in the same band, there is a guard period during which the UE is not expected to transmit or receive other signals or channels in this band, or any other affected band(s), subject to UE capability.
6 DL PRS Rx Frequency Hopping
With regards to the DL PRS Rx frequency hopping, RAN1 has received the following Question in an LS from RAN2:

	Issue 1: DL-PRS Rx hopping for NR DL-AoD positioning method
[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK8]According to the RRC parameter list in R1-2312697 included in the LS, LMF can request UE to perform DL-PRS measurements based on receiving multiple hops of DL-PRS using the parameter nr-Requested-DL-PRS-measurementBasedOnMultihopRx. According to R1-2312697, the parameter nr-ReportedDL-PRS-measurementBasedOnSingleOrMultihopRx, which indicates that the reported measurement is based on receiving single or multiple hops of DL-PRS, is only applicable for NR DL-TDOA and NR Multi-RTT and does not mention other positioning methods. However, from RAN2’s perspective, if LMF can request UE to perform DL-PRS Rx hopping for NR DL-TDOA and NR Multi-RTT, it should also be able to request the reported measurement for NR DL-AoD.
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]Question 1: Does the parameter nr-ReportedDL-PRS-measurementBasedOnSingleOrMultihopRx also apply to NR DL-AoD positioning?



With regards to the question above, we make the following observations:
· First, RAN1 already agreed that the RSRP/RSRPP can be based on aggregated PRS resources as shown below: 
	Agreement
If the UE/gNB reports aggregated timing measurement, the single reported RSRP/RSRPP (if reported) is based on aggregated PRS/SRS resources across aggregated PFLs/carriers.
· Note1: it is up to RAN4 whether to define a corresponding requirement
· Note2: for UL, measured SRS signals refer to aggregated SRS resources. For DL, measured PRS signals refer to aggregated PRS resources.


· Second, RAN4 has actually introduced new section and requirements in TS 38.133 with measurement period requirements that would be applicable for DL-AoD with Rx hopping. 
· Thirds, RSRPP is a measurement that clearly will be improved if a device can use larger bandwidth, since it corresponds to the power of the first arrival path; if the bandwidth is larger, the time-domain resolution of the first arrival path will be improved, and therefore, the accuracy of the RSRPP measurement will be improved. 

Based on the above, we make the following proposal:
Proposal 8: Support nr-ReportedDL-PRS-measurementBasedOnSingleOrMultihopRx to be included also for NR DL-AoD positioning.
7 Conclusions
Overall, we make the following observations and proposals:
Proposal 1: Two new per-band UE capability should be introduced for the SL PRS transmission/reception in a band (pre)configured with SL CA, one for shared, and one for dedicated SL PRS resource pool. 
Proposal 2:  There is no need of a new RRC parameter for the minimum time gap between the last symbol of SL-PRS and the start of the first symbol of PSFCH reception that is associated with the PSSCH. The existing parameter can be used.
Proposal 3:  Support the case that a single Rx UE reports measurements for multiple Rx ARP-IDs in a single measurement report. 
Proposal 4:  With regards to the center frequency of a CPP measurement, the previous agreement  which says that
· the specific RF frequency associated with a DL carrier phase measurement is defined as the center frequency of the DL PFL.
stands, and there is no need of any further specification change.

Observation 1: Resource set ID is not unambiguous unless there is a dl-PRS-ID associated with it.
Proposal 5: There can be multiple dl-PRS-IDs associated with the main and additional measurements. Each measurement (main or additional) should be associated with a  nr-AggregatedDL-PRS-ResourceSetID-List, which should include a set of 2 or 3 tuples of {dl-PRS-ID,set-ID}. 
· Note: It appears that the latest TS 37.355 already includes the above feature and no change is needed in the specification.

Proposal 6: Send an LS to RAN3 (cc RAN2) with the following information:
· From RAN1 perspective, LMF should be able to request the aggregated on-demand DL-PRS configuration information requested in the order of preference in a similar way that a UE can request such information using the UE-initiated on-demand PRS framework

Proposal 7: Respond as follows in the LS:
· RAN1 introduced a dedicated FG (41-4-9) with which a UE can report which other bands are impacted due to the interruption introduced by the BW aggregation on CC without PUSCH/PUCCH. The FG is included below:
	41. NR_pos_enh2
	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
	Optional with capability signaling


· RAN1 updated the corresponding section in TS 38.214 as follows: 
· 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 in the same band, there is a guard period during which the UE is not expected to transmit or receive other signals or channels in this band, or any other affected band(s), subject to UE capability.

Proposal 8: Support nr-ReportedDL-PRS-measurementBasedOnSingleOrMultihopRx to be included also for NR DL-AoD positioning.
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