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1 Introduction
In RAN1#112-Bis, the following agreements were made with regards to this objective: 

	Agreement
Study whether single TRP Tx TEG ID or UE Rx TEG ID is applied across PRSs in aggregated PFLs for TEG information reporting, i.e. single TEG ID is reported across the aggregated PRS resources for TRP Tx TEG association reporting, or for UE Rx TEG ID reporting in the measurement reporting

Agreement
For PRS bandwidth aggregation across PFLs, select one of the following options in RAN1#1132bis-e meeting
· Option 2: Per TRP basis and per PRS resource set basis.
· For each TRP, support new signaling to indicate which PRS resource sets across PFLs are linked.
· It is assumed that the PRS resources across the linked PRS resource sets are linked if the conditions are satisfied. For the non-linked PRS resource sets, no aggregation is assumed even if the conditions are satisfied.
· Option 3: Per TRP basis and per PRS resource basis. 
· For each TRP, support new signaling to indicate which PRS resource(s) across PFLs are linked.
· For the non-linked PRS resources, no aggregation is assumed even if the conditions are satisfied.

Conclusion 
The legacy definition of DL RSTD, UL RTOA, UE Rx-Tx time difference, gNB Rx-Tx time difference is reused with the assumption that the subframe timings of the intra-band contiguous carriers are the same. 
· Note: multiple PRS/SRS resources which can be used to determine the start of subframe can be from multiple intra-band continuous carriers, 
· Note: no RAN1 spec impact
· Send an LS to RAN4 to confirm RAN1’s understanding

Agreement
Draft LS to RAN4 is endorsed in R1-2304081. Final LS in R1-2304082.

Agreement
Support aperiodic positioning SRS for bandwidth aggregation for UEs in RRC_CONNECTED state.
· FFS the details

Agreement
For PRS resources aggregated across PFLs for DL-TDOA and multi-RTT positioning methods, use similar signaling as the existing Rel-16/Rel-17 DL PRS measurement of single PFL with the necessary update.
· FFS: In a measurement report element, single RSRP or single RSRPP is reported 
· In a measurement report element, PFL aggregation indication is supported to indicate whether/which measurement is aggregated
· Support new signaling in location information request message to indicate UE whether to perform joint measurement across aggregated PFLs
· Single RSTD reference in assistance data and measurement report is used for PRS bandwidth aggregation measurement
· FFS RSTD reference is aggregated or not

Conclusion
The details for on-demand PRS on PRS bandwidth aggregation are up to RAN2 and RAN3.

Agreement
For SRS bandwidth aggregation between SRS in two or three carriers, the aggregated SRS resources are of the same SRS resource-Type.

Agreement
At least from UE capability perspective, the UE support of positioning SRS bandwidth aggregation in RRC_CONNECTED state is decoupled from the UE support of communication CA.

Agreement
Support the same power prioritization between the aggregated carriers in the case when total UE transmit power in a transmission occasion I exceeds  
· The UE allocates power to the multiple SRS resources in the transmission occasion i of the aggregated carriers such that the UE’s transmit power in each transmitted resource element is equal.
· FFS further details, e.g. power scaling between aggregated carriers

Agreement
Introduce new UE capability(-ies) to support PRS bandwidth aggregation measurement
· FFS the details include the processing capability (N, T), the maximum number of PRS resources that can be process in a slots over the aggregation
· FFS the details on the PFL bandwidth combinations, including maximum number of PFLs, the total aggregated bandwidth, etc.
· This is applicable for DL-TDOA and Multi-RTT positioning methods
 
Agreement
Study whether single UE Tx TEG ID or TRP  Rx TEG ID is applied across SRSs in aggregated carriers for TEG information reporting, i.e. single UE Tx TEG ID is reported across the aggregated SRS resources for UE Tx TEG association reporting, or for TRP Rx TEG ID reporting in measurement reporting

Agreement
Positioning SRS bandwidth aggregation is supported for UEs in RRC_CONNECTED.
Positioning SRS bandwidth aggregation is supported for UEs in RRC_INACTIVE state.
· For the details, Rel-17 positioning SRS configuration for UE in RRC_INACTIVE state outside initial UL BWP can be the starting point

Agreement
From RAN1 perspective, MG-based bandwidth aggregation measurement is supported. Decide whether PPW is supported for PRS bandwidth aggregation measurement in RAN1#113 meeting.
· FFS the details for PPW if supported

Agreement
For the case when PRS in one of aggregated PFL is dropped, e.g. because of collision with SSB, select one of the following solutions for LMF based positioning
· Alt. 1: Drop positioning measurement in all aggregated PFLs in the same symbol(s)
· Alt. 2: Still perform positioning measurement based on the remaining PRSs in other PFL(s)
· FFS the details and the difference between MG and PPW if PPW is supported
· Note: Up to RAN4 to discuss impact on requirements, if any, for such cases

Agreement
For SRS bandwidth aggregation across two or three carriers, select one of the following options in RAN1#113 meeting
· Option 2: Per SRS resource set basis. 
· Support new signaling to indicate which SRS resource sets across carriers are linked. 
· It is assumed that the SRS resources across the linked SRS resource sets are linked if the conditions are satisfied. For the non-linked SRS resource sets, no aggregation is assumed even if the conditions are satisfied.  
· Option 3: Per SRS resource basis. 
· Support new signaling to indicate which SRS resources across carriers are linked. 
· For the non-linked SRS resources, no aggregation is assumed even if the conditions are satisfied

Agreement
For the SRS resources across aggregated carriers for UL-TDOA and Multi-RTT positioning methods, use similar signaling as the existing Rel-16/Rel-17 SRS measurement of single carrier with the necessary update
· FFS: Single RSRP or RSRPP is reported for the SRS resources across aggregated carriers
· SRS carrier aggregation indication is reported along with the measurement results to indicate whether/which measurement is aggregated

Agreement
For positioning SRS aggregation across CCs, if SRS in one of aggregated carriers is dropped in a symbol, select one of the following two options:
· Alt. 1: Stop SRS transmission in all aggregated carriers in the same symbol
· Alt. 2: SRS is still transmitted in other carriers in the same symbol
· FFS: The UE may not be expected to maintain phase continuity across the remaining carriers
· FFS the applicable scenario, e.g. the positioning SRS collides with another higher priority SRS or others

Agreement
For SRS bandwidth aggregation between SRS in two or three carriers, decide whether one or more of the following are needed for the aggregated SRS resources in RAN1#113 meeting
· The same timing advance offset or the same TAG
· The same periodicityAndOffset, and slotOffset
· The same number of SRS resource sets and/or the same number of SRS resources per set
· The configuration of same pathloss RS, Po and alpha to ensure the same Tx PSD (power per subcarrier)
· FFS the details, e.g. UE determines the transmit power for SRS transmission in a reference carrier and applies the same Tx PSD for SRS transmission in other carriers, or configure a common parameter set for the aggregated carriers
· The same antenna port from RAN1 specification perspective
· Note: this is to achieve phase continuity between carriers
· UE is expected to be configured with SRS resources that maintain a per-symbol uniformly spaced SRS pattern across aggregated bandwidths 
· Others if any

Agreement
For PRS bandwidth aggregation between PRS in two or three different PFLs, decide whether one or more of the following are needed for the aggregated PRS resources from a TRP in RAN1#113 meeting:
· The same antenna port from RAN1 perspective
· Note: this is to achieve phase continuity between PFLs
· The same periodicity and slot offset
· The same muting pattern
· The same number of PRS resource sets and/or resources per set for a TRP 
· The same NR-DL-PRS-SFN0-Offset value
· UE is expected to be configured with PRS resources that maintain a per-symbol uniformly spaced PRS pattern across aggregated bandwidths 
· FFS: a per-symbol uniformly spaced PRS pattern across aggregated bandwidths does not preclude dropping some REs in the guardband between two PFLs
· Others if any





In this paper, we provide our updated views on the PRS and SRS BW aggregation subagenda. 
2 Background
3 PRS Bandwidth Aggregation
3.1 Common Transmission properties
With regards to the common transmission properties of multiple aggregated PRS resources, the following was agreed:

	Agreement
For PRS bandwidth aggregation between PRS in two or three different PFLs, decide whether one or more of the following are needed for the aggregated PRS resources from a TRP in RAN1#113 meeting:
· The same antenna port from RAN1 perspective
· Note: this is to achieve phase continuity between PFLs
· The same periodicity and slot offset
· The same muting pattern
· The same number of PRS resource sets and/or resources per set for a TRP 
· The same NR-DL-PRS-SFN0-Offset value
· UE is expected to be configured with PRS resources that maintain a per-symbol uniformly spaced PRS pattern across aggregated bandwidths 
· FFS: a per-symbol uniformly spaced PRS pattern across aggregated bandwidths does not preclude dropping some REs in the guardband between two PFLs
· Others if any



There were a few items for further discussion in the above agreement, for which we provide the following considerations:
· With regards to the “periodicity and slot offset”, “muting pattern”, “number of PRS resource sets and resources”, “SFN0-Offset”, even though strictly speaking there is no need for these parameters to be the same, we think it should be a common understanding that aggregated measurements are expected to be performed only for instances of multiple PRS resources being simultaneously transmitted on the same symbols, as already agreed.

Proposal 1: For multiple PRS resources that are linked for aggregation, it is not necessary to limit having the same 
· “periodicity and slot offset”
· “muting pattern”
· “number of PRS resource sets and resources”
· “SFN0-Offset”
as long as a UE is required to report aggregated measurements only on instances of the PRS resources which are simultaneously transmitted on the same symbols of the same slot. 

Furthermore, from the receiver complexitly standpoint, it will be more suitable the aggregated PFLs to have comb-offsets amongst the PFLs  that would maintain contiguous PRS pattern across aggregated bandwidths. In the example below, there is a guard band of 6 tones, and using a comb-4 pattern for both, if the first PFL has an RE-offset of 0, the 2nd PFL should have an RE-offset of 2.
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Proposal 2: For PRS BW aggregation, the UE is expected to be configured with PRS resources with RE-offset configurations that maintain a per-symbol uniformonly spaced PRS pattern across aggregated bandwidths in the presence of guard tones.
· Note: The above does not preclude dropping some REs in the guardband between two PFLs

Finally, with regards to the FFS on the gNB Tx TEG and UE Rx TEG, we observe the following:
· PRS resources that are linked for the purpose of PRS aggregation are expected to be transmitted from the same RF chain, with the same QCL and with the same ARP. Therefore, the signaling that the 2 resources will be linked for aggregation purposes is stronger than a Tx TEG indication and not conflicting with Tx TEG indication. Therefore, it may still be OK that the gNB assigns different TxTEG IDs to 2 resources that have the aggregation link, since, having 2 resources on different TxTEGs does not mean that the resources do not have a small Tx Timing Error. If 2 resources are on different TEGs, it actually says nothing about their Tx Timing error. 
· For example, consider the following scenario: The gNB has {RS1, RS5, RS6} in one Tx TEG1 with a margin of Y, and {RS2, RS3, RS4} in another TEG2 with another margin Y. The network can still signal that RS1 and RS2 can be aggregated. Obviously, the “aggregation link” means that the Tx Timing Error between RS1 and RS2 is very small (up to RAN4 to decide how small), but the mere fact that RS1 in TEG1 and RS2 is in TEG2, doesn’t mean that RS1 and RS2 cannot be aggregated. 
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· Furthermore, with regards to UE Rx TEG, if the UE reports an Rx TEG ID for an aggregated measurement, it should be able to report an Rx TEG ID, but it doesn’t necessarily have to be the same as the Rx TEG ID reported for a legacy measurement that is derived based on one of the PRS resources. For example, imagine a UE measures a first instance of a PRS resource and derives a first non-aggregated measurement for a PRS resource, and then it measures a second instance of this PRS resource in addition to a second PRS resource that are linked together. For the 2nd measurement (the aggregated measurement), a separate Rx chain may be used and therefore it may result to a different Rx TEG. 

Proposal 3: For the PRS resources linked for PRS aggregation purposes, 
· From RAN1 perspective, 
· 2 resources linked for aggregation, can be on the same or different TxTEG
· no additional constraint is needed to be agreed with regards to the Rx TEG ID used for the aggregated measurement.
· Up to RAN4 to decide what, if any, should be the maximum TX timing error margin for 2 PRS resources that are linked for PRS aggregation purposes. 

Proposal 4: For multiple PRS resources that are linked for aggregation, from RAN1 perspective, support clarifying that the same antenna port.
3.2 Assistance data Enhancements
With regards to the Assistance data enhancement for this feature, the following was agreed:

	Agreement
For PRS bandwidth aggregation across PFLs, select one of the following options in RAN1#1132bis-e meeting
· Option 2: Per TRP basis and per PRS resource set basis.
· For each TRP, support new signaling to indicate which PRS resource sets across PFLs are linked.
· It is assumed that the PRS resources across the linked PRS resource sets are linked if the conditions are satisfied. For the non-linked PRS resource sets, no aggregation is assumed even if the conditions are satisfied.
· Option 3: Per TRP basis and per PRS resource basis. 
· For each TRP, support new signaling to indicate which PRS resource(s) across PFLs are linked.
· For the non-linked PRS resources, no aggregation is assumed even if the conditions are satisfied.



We support the linkage to be on a PRS resource basis and allow to be configured on a per TRP basis. That is, it may be possible that, from all the TRPs appearing the assistance data, only a subset of those, can transmit linked PRS resources for PRS aggregation measurements. In that case, the UE, will be considering only those TRPs for the aggregated measurement report, and for the rest, it will just report a legacy, per-PFL, measurement. 
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We believe that Option 2 is not a complete solution and restricts network deployments. For example, consider
· Set1  with {PRS1, PRS2}. 
· PRS1 and PRS2 are FDMed on the same symbol (digital beam from a single TRP). These 2 beams are from the same RF chain but different beam weights.
· Set2 with {PRS3, PRS4}.
· PRS3 and PRS4 are FDMed on the same symbol (digital beam from a single TRP). These 2 beams are from the same RF chain but different beam weights.
· Set1 and Set2 are linked for aggregation purpose.
Furthermore, as we said, the specification only supports up to 2 sets per TRP. Imagine a TRP already has 2 sets from legacy deployment; one set is with low periodicity beams and one set with large periodicity beams. This TRP wants to support the new feature. With Option 3, it can just add one more PRS resource within each set, and that’s it. With option 2, it has to restructure all the assistance data, or start doing aggregation for all the beams which may not have been the intention.
Proposal 5: For PRS aggregation, 
· the link is on a PRS resource basis from multiple PFLs of a TRP.  
3.3 Measurement Report Enhancements
With regards to the measurement report enhancements for this feature, the following were agreed:

	Agreement
For PRS resources aggregated across PFLs for DL-TDOA and multi-RTT positioning methods, use similar signaling as the existing Rel-16/Rel-17 DL PRS measurement of single PFL with the necessary update.
· FFS: In a measurement report element, single RSRP or single RSRPP is reported 
· In a measurement report element, PFL aggregation indication is supported to indicate whether/which measurement is aggregated
· Support new signaling in location information request message to indicate UE whether to perform joint measurement across aggregated PFLs
· Single RSTD reference in assistance data and measurement report is used for PRS bandwidth aggregation measurement
· FFS RSTD reference is aggregated or not



For the UE to report whether a measurement is aggregated or not, what is needed to be added in the report is an indication of the additional IDs, {PRS resource ID and PRS resource set ID}, that were used to derive a measurement. 

Proposal 6: For the reporting of measurements based on PRS aggregation: 
· A UE may include one or two additional tuples of {PRS resource ID, PRS resource set ID} in the report which are associated with a given RSTD or UE Rx-Tx measurement.
· This is applicable to both the first and additional RSTD, UE Rx-Tx measurements of a measurement report
· Up to UE’s implementation, whether the reference RSTD will be an aggregated measurement or not.
3.4 Location Request Enhancements
With regards to the location request enhancements for this feature, the following was agreed:

	Agreement
For PRS resources aggregated across PFLs for DL-TDOA and multi-RTT positioning methods, use similar signaling as the existing Rel-16/Rel-17 DL PRS measurement of single PFL with the necessary update.
· FFS: In a measurement report element, single RSRP or single RSRPP is reported 
· In a measurement report element, PFL aggregation indication is supported to indicate whether/which measurement is aggregated
· Support new signaling in location information request message to indicate UE whether to perform joint measurement across aggregated PFLs
· Single RSTD reference in assistance data and measurement report is used for PRS bandwidth aggregation measurement
· FFS RSTD reference is aggregated or not



In the current location information request, we see the following aspects can be requested by an LMF:

	NR-Multi-RTT-ReportConfig-r16 ::= SEQUENCE { 
maxDL-PRS-RxTxTimeDiffMeasPerTRP-r16                   INTEGER (1..4) OPTIONAL, -- Need ON 
timingReportingGranularityFactor-r16                               INTEGER (0..5) OPTIONAL -- Need ON 
} 
measureSameDL-PRS-ResourceWithDifferentRxTxTEGs-r17  ENUMERATED { n0, n2, n3, n4, n6, n8, ... }   OPTIONAL, -- Need ON 
measureSameDL-PRS-ResourceWithDifferentRxTEGs-r17      ENUMERATED { n0, n2, n3, n4, n6, n8, ... }   OPTIONAL, -- Need ON 
reducedDL-PRS-ProcessingSamples-r17                                    ENUMERATED { requested, ... } OPTIONAL, -- Need ON  


NR-DL-TDOA-ReportConfig-r16 ::= SEQUENCE { 
maxDL-PRS-RSTD-MeasurementsPerTRPPair-r16                     INTEGER (1..4) OPTIONAL, -- Need ON 
timingReportingGranularityFactor-r16                                            INTEGER (0..5) OPTIONAL, -- Need ON 
measureSameDL-PRS-ResourceWithDifferentRxTEGs-r17        ENUMERATED { n0, n2, n3, n4, n6, n8, ... }  OPTIONAL, -- Need ON 
reducedDL-PRS-ProcessingSamples-r17 ENUMERATED          { requested, ... } OPTIONAL, -- Need ON 
lowerRxBeamSweepingFactor-FR2-r17 ENUMERATED             { requested } OPTIONAL -- Need ON 



The above requests are applicable only to single PRS-resource measurements, and we believe the UE needs an explicit indication/request of what the LMF expects with regards to the aggregated measurements. Therefore, we make the following proposal: 

Proposal 7: With regards to the signaling in the location information request message, introduce the following:
· A request for the UE to perform joint measurement across aggregated PFLs
· At least support a “per tuple of PFLs” request, where a tuple could contain 2 or 3 PFL IDs
· A request for the maximum number of aggregated UE-Rx-Tx / RSTD measurements for different DL-PRS Resources or DL-PRS Resource Sets per TRP
· A new ReportingGranularityfactor smaller than 0 which can be applicable when the LMF requests aggregated measurements
· Support the values of k={-1,-2}
· A request for reduced sample processing for aggregated measurements
· A request for lower Rx beam sweeping factor for FR2 that is applicable for aggregated measurements
· A request for configuring the UE to measure the same aggregated DL-PRS Resources of a TRP with N different UE Rx TEGs.
3.5 PRS prioritization for meausurement 
With regards to the PRS prioritization for measurements, the following has been specified in NR Rel-16:
	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 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;
· Up to 2 DL-SelectedPRS-ResourceSetIndex per dl-PRS-ID of the 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 frequency layer are sorted according to priority otherwise.



When a UE is requested to perform aggregated measurements, the linked PRS resources (or PRS resource sets depending on futher progress), would have to be prioritized for the purpose of measurement and reporting. Therefore, we make the following proposal: 

Proposal 8: When the UE receives a request to perform aggregated measurements, 
· TRPs that include PRS resources/sets linked for aggregation have higher priority than the TRPs that do not include such resources/sets
· If 2 or more TRPs include linked resources, then their priority follows the legacy priority, i.e., sorted in the configuration according to priority
· In a PFL, if a PRS resource set is linked for aggregation, then it has higher priority compared to the  PRS resource set not linked for aggregation.
· If both sets in a PFL are linked for aggregation, then their priority follows the legacy priority, i.e., sorted in the configuration according to priority
3.6 PPW-based PRS aggregation
The following agreement has been reached with regards to MG-based processing: 

	Agreement
From RAN1 perspective, MG-based bandwidth aggregation measurement is supported. Decide whether PPW is supported for PRS bandwidth aggregation measurement in RAN1#113 meeting.
· FFS the details for PPW if supported



We believe that supporting PRS aggregation within Type-1A PPW will not result to any additional specification work in RAN1 beyond the introduction of the associated UE capabilities since:
· Specification already supports configuring a UE with multiple PPWs on different BWPs
· It can be up to network deployment to configure and trigger multiple PPW simultaneously 
· It is already clear from the SID that RAN4 will not introduce requirements for the PPW-based processing. 

Proposal 9: Support PPW-based aggregated PRS processing for Type-1A PPW.
· No additional specification support is expected beyond the associated UE capabilities

3.7 Collision Rules

	Agreement
For the case when PRS in one of aggregated PFL is dropped, e.g. because of collision with SSB, select one of the following solutions for LMF based positioning
· Alt. 1: Drop positioning measurement in all aggregated PFLs in the same symbol(s)
· Alt. 2: Still perform positioning measurement based on the remaining PRSs in other PFL(s)
· FFS the details and the difference between MG and PPW if PPW is supported
· Note: Up to RAN4 to discuss impact on requirements, if any, for such cases



Proposal 10: When the UE is requested aggregated measurements for 2 or 3 PFLs, for the case when PRS in one of aggregated PFL is dropped, e.g. because of collision with SSB, 
· A UE may optionally perform positioning measurement based on the remaining PRS resources in other PFLs
· Note: No dedicated requirements are expected to be specified for such cases. 
4 SRS Bandwidth Aggregation
4.1 [bookmark: _Hlk102052479]Common Transmission Properties
For the common transmission properties of multiple aggregated SRS resources the following was agreed: 
	Agreement
For SRS bandwidth aggregation between SRS in two or three carriers, decide whether one or more of the following are needed for the aggregated SRS resources in RAN1#113 meeting
· The same timing advance offset or the same TAG
· The same periodicityAndOffset, and slotOffset
· The same number of SRS resource sets and/or the same number of SRS resources per set
· The configuration of same pathloss RS, Po and alpha to ensure the same Tx PSD (power per subcarrier)
· FFS the details, e.g. UE determines the transmit power for SRS transmission in a reference carrier and applies the same Tx PSD for SRS transmission in other carriers, or configure a common parameter set for the aggregated carriers
· The same antenna port from RAN1 specification perspective
· Note: this is to achieve phase continuity between carriers
· UE is expected to be configured with SRS resources that maintain a per-symbol uniformly spaced SRS pattern across aggregated bandwidths 
· Others if any



With a similar argumentation as for the case of PRS aggregation, we first make the following proposal:
Proposal 11: For multiple SRS resources that are linked for aggregation, it is not necessary to limit having the same 
· periodicityAndOffset, and slotOffset 
· number of SRS resource sets and resources
as long as a UE is required to support coherent transimissions only on instances of the SRS resources which are simultaneously transmitted on the same symbols of the same slot. 

Furthermore, similar to what was pointed out in Section 3.1, with regards to the guard band between the contiguous CCs of a PFL, we propose the following to facilitate the receive processing at the gNB side:
Proposal 12: For SRS BW aggregation, the UE is expected to be configured with SRS resources with RE-offset configurations that maintain a per-symbol uniformonly spaced SRS pattern across aggregated bandwidths in the presence of guard tones.

Finally, with regards to the FFS on the UE Tx TEG and gNB Rx TEG, we observe the following:
· Similar to the DL-PRS scenario, the signaling of 2 resources being aggregated is independent of the signaling of the TxTEG. 

Proposal 13: For the SRS resources linked for SRS aggregation purposes, the UE can report same or different UE Tx TEG ID to be associated with SRS resources that are linked for aggregation purposes.
· Up to RAN4 to decide what, if any, should be the maximum TX timing error margin for 2 SRS resources that are linked for aggregation pruposes. 

Proposal 14: For the SRS resources linked for SRS aggregation purposes, no additional constraint is needed to be agreed with regards to the gNB Rx TEG ID used for the aggregated measurement.
4.2 TRP’s measurement report Enhancements
With regards to the joint measurement and report from TRPs, the following agreement has been made: 

	Agreement
Support joint measurement and report for the SRS resources across the aggregated carriers for UL-TDOA and Multi-RTT positioning methods
· Single UL RTOA or gNB Rx-Tx time difference is reported for the SRS resources across aggregated carriers
· FFS: RSRP or RSRPP
· FFS: SRS carrier aggregation indication is reported along with the measurement results to indicate whether/which carriers are aggregated for the joint SRS measurement
· Support LMF to request gNB for the UL positioning measurement from aggregated SRS resources across multiple CCs



A simple way for the network to inform that the LMF is aggregated is for theTRP to include multiple SRS resource IDs associated with a single measurement. Based on that, we make the following proposal: 

Proposal 15: With regards to the SRS carrier aggregation indication, support a TRP to report multiple SRS resource IDs associated with a single measurement to indicate which SRS resources are aggregated for the measurement.

4.3 SRS Aggregation linkage
With regards to the SRS aggregation linkage, the following was agreed in the previous meeting:

	Agreement
For SRS bandwidth aggregation across two or three carriers, select one of the following options in RAN1#113 meeting
· Option 2: Per SRS resource set basis. 
· Support new signaling to indicate which SRS resource sets across carriers are linked. 
· It is assumed that the SRS resources across the linked SRS resource sets are linked if the conditions are satisfied. For the non-linked SRS resource sets, no aggregation is assumed even if the conditions are satisfied.  
· Option 3: Per SRS resource basis. 
· Support new signaling to indicate which SRS resources across carriers are linked. 
· For the non-linked SRS resources, no aggregation is assumed even if the conditions are satisfied



For this signaling, we believe the linkage between sets makes more sense since the pathloss parameters are all configured in the set level, under the assumption that the same number of resources are configured in each set. Furthermore, there is no scenario that the UE transmits simultaneously in the same CC 2 SRS resources with a different RE-offset, so the problem that is described above in Section 3.2 does not apply in this case. 

Proposal 16: Support an association on a SRS resource set basis under the condition that:
· The same number of SRS resources are configured within the aggregated sets
4.4 Aperiodic SRS for SRS BW aggregation
With regards to the types of SRS for positioning to be used for SRS BW aggregation, the following agreement was made: 
	Agreement
At least support periodic positioning SRS and semi-persistent positioning SRS for bandwidth aggregation
· Support single MAC CE activating positioning SRS resource sets across the linked carriers
· FFS whether support aperiodic positioning SRS for bandwidth aggregation for UEs in RRC_CONNECTED state. Study a single DCI scheduling positioning SRS across the linked carriers, and check whether the conclusion/agreements in agenda of multi-cell PUSCH/PDSCH scheduling with a single DCI can be reused
· FFS MIMO SRS can be supported for bandwidth aggregation, e.g. with UE transparent way

Agreement
Support aperiodic positioning SRS for bandwidth aggregation for UEs in RRC_CONNECTED state.
· FFS the details



With regards to the above open items, the following are noted:
· There is no need to introduce a new dedicated DCI, or any changes in the already specified DCIs for aperiodic SRS triggering. The serving gNB may schedule 2 DCIs, each one on a different CC, and ask the UE to transmit simultaneous SRS for positioning in a similar way as it is already specified. Any additional enhancement will be an unnecessary optimization. 

Proposal 17: With regards to the aperiodic SRS for positioning, there is no need to introduce any further enhancement than what is already specified for the purpose of triggering aperiodic SRS across multiple CCs. 
4.5 Collision Rules
With regards to the collision rules, the following was agreed:

	Agreement
For positioning SRS aggregation across CCs, if SRS in one of aggregated carriers is dropped in a symbol, select one of the following two options:
· Alt. 1: Stop SRS transmission in all aggregated carriers in the same symbol
· Alt. 2: SRS is still transmitted in other carriers in the same symbol
· FFS: The UE may not be expected to maintain phase continuity across the remaining carriers
· FFS the applicable scenario, e.g. the positioning SRS collides with another higher priority SRS or others



We prefer to have the SRS being transmitting in the remaining carriers, under the condition that there will not be a requirement to maintain the phase continuity in the SRS that were transmitted: 

Proposal 18: For positioning SRS aggregation across CCs, if SRS in one of aggregated carriers is dropped in a symbol, select one of the following two options:
· SRS is still transmitted in other carriers in the same symbol
· Note: The UE shall not be expected to maintain phase continuity across the carriers

Proposal 19: For positioning SRS aggregation across CCs, if the aggregated SRSs are simultaneously transmitted with any other channel or signal in the same band, the UE shall not be expected to maintain phase continuity across the carriers

4.6 Decoupled SRS Aggregation from UL CA
The following agreement as reached with regards to the decoupled SRS aggregation from UL CA:

	Agreement
At least from UE capability perspective, the UE support of positioning SRS bandwidth aggregation in RRC_CONNECTED state is decoupled from the UE support of communication CA.



At the same meeting, RAN4 had the following agreement: 

	Agreements:
· Guard period (if any) between data and SRS aggregation (in UL) is up to RAN1 design



From the above, we see that RAN4 is waiting from RAN1 to decide whether there needs to be a guard period between data and SRS aggregation. 

If we are talking about the regular SRS for positioning that are part of active CCs in a band that are configured for UL CA, there is no need for RAN1 to introduce a guard period between data and the SRS. 

Proposal 20: For the case of the linked SRS being part of regular UL CA active CCs, there is no need of a guard period between data and the SRS. 

However, for the case of decoupled SRS transmissions from the UL CA configuration, we believe that there is a need to discuss for a guard period. Specifically, we believe the intention is to have a single CC active for UL communication, and the remaining 1 or 2 CCs to be active only for SRS for positioning tranmsision, at the same time with the SRS for positioning from the communication CC. That is, the following 2 figures: 
[image: ]        [image: ]

Proposal 21: When an SRS resource configured within a CC without PUSCH/PUCCH is linked for aggregation with an SRS resource configured within an UL active BWP of a regular UL communication CC, a guard period is needed before and after the aggregated SRS transmissions. 
· Send an LS to RAN4 with the above information and a request to provide the retune time values needed. 

Proposal 22: Up to the UE capability,with regards to the decoupled aggregated SRS from UL CA, support only a periodic SRS resource to be able to be configured within a CC without PUSCH/PUCCH 
· Such an SRS resource can be linked for aggregation purposes with another periodic SRS resource configured within an UL active BWP of a regular UL communication CC. 
5 Conclusions
With regards to the topic of Bandwidth aggregation for positioning we make the following observations and proposals:
 Proposal 1: For multiple PRS resources that are linked for aggregation, it is not necessary to limit having the same 
· “periodicity and slot offset”
· “muting pattern”
· “number of PRS resource sets and resources”
· “SFN0-Offset”
as long as a UE is required to report aggregated measurements only on instances of the PRS resources which are simultaneously transmitted on the same symbols of the same slot. 

Proposal 2: For PRS BW aggregation, the UE is expected to be configured with PRS resources with RE-offset configurations that maintain a per-symbol uniformonly spaced PRS pattern across aggregated bandwidths in the presence of guard tones.
· Note: The above does not preclude dropping some REs in the guardband between two PFLs

Proposal 3: For the PRS resources linked for PRS aggregation purposes, 
· From RAN1 perspective, 
· 2 resources linked for aggregation, can be on the same or different TxTEG
· no additional constraint is needed to be agreed with regards to the Rx TEG ID used for the aggregated measurement.
· Up to RAN4 to decide what, if any, should be the maximum TX timing error margin for 2 PRS resources that are linked for PRS aggregation purposes. 

Proposal 4: For multiple PRS resources that are linked for aggregation, from RAN1 perspective, support clarifying that the same antenna port.

Proposal 5: For PRS aggregation, 
· the link is on a PRS resource basis from multiple PFLs of a TRP.  

Proposal 6: For the reporting of measurements based on PRS aggregation: 
· A UE may include one or two additional tuples of {PRS resource ID, PRS resource set ID} in the report which are associated with a given RSTD or UE Rx-Tx measurement.
· This is applicable to both the first and additional RSTD, UE Rx-Tx measurements of a measurement report
· Up to UE’s implementation, whether the reference RSTD will be an aggregated measurement or not.

Proposal 7: With regards to the signaling in the location information request message, introduce the following:
· A request for the UE to perform joint measurement across aggregated PFLs
· At least support a “per tuple of PFLs” request, where a tuple could contain 2 or 3 PFL IDs
· A request for the maximum number of aggregated UE-Rx-Tx / RSTD measurements for different DL-PRS Resources or DL-PRS Resource Sets per TRP
· A new ReportingGranularityfactor smaller than 0 which can be applicable when the LMF requests aggregated measurements
· Support the values of k={-1,-2}
· A request for reduced sample processing for aggregated measurements
· A request for lower Rx beam sweeping factor for FR2 that is applicable for aggregated measurements
· A request for configuring the UE to measure the same aggregated DL-PRS Resources of a TRP with N different UE Rx TEGs.

Proposal 8: When the UE receives a request to perform aggregated measurements, 
· TRPs that include PRS resources/sets linked for aggregation have higher priority than the TRPs that do not include such resources/sets
· If 2 or more TRPs include linked resources, then their priority follows the legacy priority, i.e., sorted in the configuration according to priority
· In a PFL, if a PRS resource set is linked for aggregation, then it has higher priority compared to the  PRS resource set not linked for aggregation.
· If both sets in a PFL are linked for aggregation, then their priority follows the legacy priority, i.e., sorted in the configuration according to priority

Proposal 9: Support PPW-based aggregated PRS processing for Type-1A PPW.
· No additional specification support is expected beyond the associated UE capabilities

Proposal 10: When the UE is requested aggregated measurements for 2 or 3 PFLs, for the case when PRS in one of aggregated PFL is dropped, e.g. because of collision with SSB, 
· A UE may optionally perform positioning measurement based on the remaining PRS resources in other PFLs
· Note: No dedicated requirements are expected to be specified for such cases. 

Proposal 11: For multiple SRS resources that are linked for aggregation, it is not necessary to limit having the same 
· periodicityAndOffset, and slotOffset 
· number of SRS resource sets and resources
as long as a UE is required to support coherent transmissions only on instances of the SRS resources which are simultaneously transmitted on the same symbols of the same slot. 

Proposal 12: For SRS BW aggregation, the UE is expected to be configured with SRS resources with RE-offset configurations that maintain a per-symbol uniformly spaced SRS pattern across aggregated bandwidths in the presence of guard tones.

Proposal 13: For the SRS resources linked for SRS aggregation purposes, the UE can report same or different UE Tx TEG ID to be associated with SRS resources that are linked for aggregation purposes.
· Up to RAN4 to decide what, if any, should be the maximum TX timing error margin for 2 SRS resources that are linked for aggregation pruposes. 

Proposal 14: For the SRS resources linked for SRS aggregation purposes, no additional constraint is needed to be agreed with regards to the gNB Rx TEG ID used for the aggregated measurement.

Proposal 15: With regards to the SRS carrier aggregation indication, support a TRP to report multiple SRS resource IDs associated with a single measurement to indicate which SRS resources are aggregated for the measurement.

Proposal 16: Support an association on a SRS resource set basis under the condition that:
· The same number of SRS resources are configured within the aggregated sets

Proposal 17: With regards to the aperiodic SRS for positioning, there is no need to introduce any further enhancement than what is already specified for the purpose of triggering aperiodic SRS across multiple CCs. 

Proposal 18: For positioning SRS aggregation across CCs, if SRS in one of aggregated carriers is dropped in a symbol, select one of the following two options:
· SRS is still transmitted in other carriers in the same symbol
· Note: The UE shall not be expected to maintain phase continuity across the carriers

Proposal 19: For positioning SRS aggregation across CCs, if the aggregated SRSs are simultaneously transmitted with any other channel or signal in the same band, the UE shall not be expected to maintain phase continuity across the carriers

Proposal 20: For the case of the linked SRS being part of regular UL CA active CCs, there is no need of a guard period between data and the SRS. 

Proposal 21: When an SRS resource configured within a CC without PUSCH/PUCCH is linked for aggregation with an SRS resource configured within an UL active BWP of a regular UL communication CC, a guard period is needed before and after the aggregated SRS transmissions. 

Proposal 22: Up to the UE capability,with regards to the decoupled aggregated SRS from UL CA, support only a periodic SRS resource to be able to be configured within a CC without PUSCH/PUCCH 
· Such an SRS resource can be linked for aggregation purposes with another periodic SRS resource configured within an UL active BWP of a regular UL communication CC. c
6 [bookmark: _Ref450583331]References
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