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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
[bookmark: _Hlk53665621]In the post-meeting email discussion of [Post123][402][POS] RAN2 impact of RAN1-led positioning objectives (Nokia), the following proposals were summarized:
	Proposal 9: Enhance the NR-DL-TDOA-RequestLocationInformation IE and NR-Multi-RTT-RequestLocationInformation IE as follows:
- add a field indicating the UE needs to perform joint measurement across aggregated PFLs.
- indicate the DL PRS resource sets IDs from two or three different PFLs that are linked for DL PRS BW aggregation that UE needs to use for the joint measurement.
- extend the NR-DL-TDOA-ReportConfig IE and add a new timingReportingGranularityFactor-Ext-r18 field with values {-1, -2}. Other values FFS. 
- introduce a new NR-Multi-RTT-ReportConfig-Ext-r18 IE add a new timingReportingGranularityFactor-Ext-r18 field with values {-1, -2}. Other values FFS.
Proposal 10: To support PRS BW aggregation, enhance the PRS configuration assistance data provided in NR-DL-PRS-AssistanceData IE in the Provide Assistance Data message for DL-TDOA and multi-RTT positioning to provide linkage information between PRS resource sets from a TRP for two or three PFLs.
Proposal 11: Extend the NR-DL-TDOA-SignalMeasurementInformation IE and add a new field to indicate whether the reported RSTD/RSRP/RSRPP measurement is a joint measurement or not.
Proposal 12: Extend the NR-Multi-RTT-SignalMeasurementInformation IE and add a new field to indicate whether the reported UE Rx-Tx time difference/RSRP/RSRPP measurement is a joint measurement or not.


This contribution provides other issues regarding PRS and SRS bandwidth aggregation from RAN2’s perspective.
2. Discussion
[bookmark: _Hlk118277603]2.1	on-demand PRS for PRS bandwidth aggregation
At RAN1#112bis-e meeting, it was identified that the solution of on-demand PRS for PRS bandwidth aggregation is up to RAN2 and RAN3.
	Conclusion (RAN1#112bis-e)
The details for on-demand PRS on PRS bandwidth aggregation are up to RAN2 and RAN3.

Agreement
For PRS bandwidth aggregation across PFLs, support
· 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.


For UE-initiated On-Demand PRS, the LMF may configure the UE with pre-defined PRS configurations via LPP Provide Assistance Data message. The configurations include a list of available On-Demand-DL-PRS-Configuration and each is associated with an ID, the On-Demand-DL-PRS-Configuration is per frequency layer.
	-- ASN1START

NR-On-Demand-DL-PRS-Configurations-r17 ::= SEQUENCE {
	on-demand-dl-prs-configuration-list-r17		SEQUENCE (SIZE (1..maxOD-DL-PRS-Configs-r17)) OF
													On-Demand-DL-PRS-Configuration-r17,
	...
}

On-Demand-DL-PRS-Configuration-r17 ::= SEQUENCE {
	dl-prs-configuration-id-r17					DL-PRS-Configuration-ID-r17,
	nr-DL-PRS-PositioningFrequencyLayer-r17		NR-DL-PRS-PositioningFrequencyLayer-r16,
	nr-DL-PRS-Info-r17							NR-DL-PRS-Info-r16,
	...
}

DL-PRS-Configuration-ID-r17 ::= SEQUENCE {
	nr-dl-prs-configuration-id-r17				INTEGER (1..maxOD-DL-PRS-Configs-r17),
	...
}

-- ASN1STOP


For UE-initiated On-Demand PRS, the UE sends an On-Demand PRS request to the LMF via LPP Request Assistance Data message. The On-Demand PRS request can be a request for a pre-defined PRS configuration indicated with pre-defined PRS configuration ID(s) or explicit parameter for PRS configuration and may be a request for PRS transmission or change to the PRS transmission characteristics for positioning measurements.
	-- 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-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,
	...
}

-- ASN1STOP


To support the on-demand PRS request for PRS bandwidth aggregation, the following solutions can be considered:
Solution 1：Indicate the DL PRS resource sets from two or three different PFLs that can be linked for DL PRS bandwidth aggregation. To be specific, introducing multiple PFLs in the On-Demand-DL-PRS-Configuration to indicate that multiple PFLs associated with the dl-prs-configuration-id can be aggregated.
For this solution, the UE can request PRS aggregation with the dl-prs-configuration-id explicitly. 
As some PRS resource parameters (e.g., Periodicity, Bandwidth) across the aggregated PFLs may be different, multiple values of these parameters for different PFLs should be included in one single On-Demand-DL-PRS-Configuration.
Solution 2: Indicate the DL PRS resource sets from specific PFL can be linked with other PFL for DL PRS bandwidth aggregation. To be specific, Adding an indication in the On-Demand-DL-PRS-Configuration that the PFL associated with this dl-prs-configuration-id can be aggregated with other PFLs. 
For this solution, the UE may send the PRS aggregation request implicitly with a dl-prs-configuration-id and a bandwidth value greater than the associated PFL bandwidth. Or UE may request lists of PFL combinations in the NR-On-Demand-DL-PRS-Request to indicate the requested PFLs to be aggregated explicitly.
Note that the configuration and request of on-demand PRS aggregation may have more combinations. Therefore, we propose:
Proposal 1: To support the on-demand PRS configuration for PRS bandwidth aggregation, the following solutions can be considered:
· Solution 1: Indicate the DL PRS resource sets from two or three different PFLs can be linked for DL PRS bandwidth aggregation.
· Solution 2: Indicate the DL PRS resource sets from specific PFL can be linked with other PFL for DL PRS bandwidth aggregation.
Proposal 2: To support the on-demand PRS request for PRS bandwidth aggregation, the following alternatives can be considered:
· Alt 1: UE may request PRS aggregation using an on-demand PRS configuration ID.
· Alt 2: UE may request PRS aggregation with a list of PFL combinations.
· Alt 3: UE may request a bandwidth value that exceeds the PFL bandwidth to request PRS aggregation implicitly.
2.2	MAC CE for activation/deactivation of SP-SRS
Concerning the bandwidth aggregation of SP-SRS, RAN1 made the following working assumption and would like RAN2 to check the feasibility. [1]
	Working assumption 
For semi-persistent positioning SRS for bandwidth aggregation, a single MAC CE can activate or deactivate:
· SRS resource set(s) in one or two or three of three aggregated carriers
· SRS resource set(s) in one or two of two aggregated carriers.
Note: the single spatial relation is indicated by the MAC CE for each of two or three aggregated SRS resources.
Send an LS to RAN2 to confirm the feasibility.


At RAN2#123 meeting, RAN2 confirmed the feasibility of the RAN1 working assumption during online discussion and reached the following agreement:
	Agreement 
For activation/deactivation of aggregated SRS across two or three carriers, a single MAC CE is used.  FFS if it can be a legacy MAC CE or a new one is needed.


Figure 1 shows the format of SP Positioning SRS Activation/Deactivation MAC CE. It can be observed that only one reserved bit is available. To avoid introducing a new MAC CE, another new octet can be added at the end of the MAC CE. 
The reserved bit may be used to indicate whether the octet containing the association of aggregated SRS from other one or two carriers is present. The alternative illustrated in Figure 2 can be further discussed as the baseline.


Figure 1: SP Positioning SRS Activation/Deactivation MAC CE


Figure 2: SP Positioning SRS Activation/Deactivation MAC CE with aggregation info
Besides, When the reserved bit is set to 1, the A/D indicates whether to activate or deactivate aggregated SP SRS resource sets.
Proposal 3: Reuse the current SP Positioning SRS Activation/Deactivation MAC CE to support activating/deactivating SRS resource set(s) in one or two or three of three aggregated carriers.
· R: indicate whether the octet containing the association of aggregated SRS from other one or two carriers is present.
· A/D: when R is set to 1, the A/D indicates whether to activate or deactivate aggregated SP SRS resource sets.
3. Conclusion
on-demand PRS for PRS bandwidth aggregation
Proposal 1: To support the on-demand PRS configuration for PRS bandwidth aggregation, the following solutions can be considered:
· Solution 1: Indicate the DL PRS resource sets from two or three different PFLs can be linked for DL PRS bandwidth aggregation.
· Solution 2: Indicate the DL PRS resource sets from specific PFL can be linked with other PFL for DL PRS bandwidth aggregation.
Proposal 2: To support the on-demand PRS request for PRS bandwidth aggregation, the following alternatives can be considered:
· Alt 1: UE may request PRS aggregation using an on-demand PRS configuration ID.
· Alt 2: UE may request PRS aggregation with a list of PFL combinations.
· Alt 3: UE may request a bandwidth value that exceeds the PFL bandwidth to request PRS aggregation implicitly.
MAC CE for activation/deactivation of SP-SRS
Proposal 3: Reuse the current SP Positioning SRS Activation/Deactivation MAC CE to support activating/deactivating SRS resource set(s) in one or two or three of three aggregated carriers.
· R: indicate whether the octet containing the association of aggregated SRS from other one or two carriers is present.
· A/D: when R is set to 1, the A/D indicates whether to activate or deactivate aggregated SP SRS resource sets.
4. [bookmark: _GoBack]Reference
[1]. R2-2307010	LS to RAN2 on SRS bandwidth aggregation for positioning (R1-2306214; contact: ZTE)
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