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1	Introduction
The feasibility of PRS/SRS bandwidth aggregation has been studied during the SID phase and the corresponding RRM requirements are expected to be specified in the WID phase. Some agreements were reached in the last RAN4 meeting [1] and this contribution will provide our considerations on this topic. 
2	Discussion
	Issue 3-2-1: Conditions for PRS/SRS bandwidth aggregation requirements:
· Option 1: ZTE
· RAN4 shall study the core requirements based on the current RAN1 progress as below:
· In the same slot, in same symbols, by the same TRP associated with the same ARP, from the same RF chain (i.e. the same antenna)
· The same number of symbols, symbol location within one slot, repetition factor,
· The same numerology, i.e. the same CP and SCS
· The same or different bandwidths
· The same comb size
· The same power per subcarrier
· Aggregated PFLs are configured on the same aligned numerology grid
· Phase continuity between aggregated PFLs 
· Option 2: HW
· Requirements for PRS CA are applicable provided that LMF requests UE to perform joint measurement across aggregated PFL.
· Requirements for PRS CA are applicable to PRS resource sets or PRS resources across PFLs that are linked. Other conditions can be discussed based on RAN1 progress.

	Agreement
For PRS bandwidth aggregation between PRS in two or three different PFLs, the following are needed for the aggregated PRS resources for a TRP:
· The same periodicity and slot offset
· The same muting pattern
· The same NR-DL-PRS-SFN0-Offset value
· UE expects to be configured with PRS resources that maintain a per-symbol uniformly spaced PRS pattern across aggregated bandwidths in frequency domain (Note: It does not preclude dropping some REs in the guardband between two PFLs).
· FFS same antenna port from RAN1 perspective


To apply PRS bandwidth aggregation, some conditions are proposed in the last meeting, such as the aggregated PRS resources should have the same numerology and be located in the same slots/symbols. It is noticed that some conditions are agreed in RAN1. And RAN4 could study the related RRM requirements based on these conditions rather than repetiting the similar discussion.
Proposal 1: The conditions for PRS/SRS bandwidth aggregation agreed in RAN1 could be used as baseline for defining RRM requirements in RAN4.
	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. 

	Agreement
When the UE receives a request to perform aggregated measurements, 
· TRP(s) that include PRS aggregation have higher priority than the TRPs that do not include PRS aggregation
· If 2 or more TRPs include linked resources, then their priority follows the legacy priority, i.e., sorted in the configuration according to priority
· 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


Last RAN1 meeting agreed to support PRS bandwidth aggregation with per TRP basis and per PRS resource set basis. As a result, two different scenarios are observed. One is fully aggregated scenario where all the TRPs and PRS resource sets across multiple PFLs are linked. The other one is partial aggregated scenario where some TRPs or PRS resource sets across multiple PFLs are linked while the other TRPs or PRS resource sets are not linked. 
Observation 1: The following two cases are observed
· Fully aggregated case: all the TRPs and PRS resource sets across multiple PFLs are linked.
· Partially aggregated case: some TRPs and PRS resource sets across multiple PFLs are linked while the other TRPs or PRS resource sets are not linked.
For fully aggregated case, the aggregated PRS resources across multiple PFLs should be received and measured simultaneously. The aggregated PFLs could be considered as a single PFL, and the existing measurement period requirements can be used as baseline.
For partially aggregated case, the aggregated TRPs and PRS resource sets could be measured simultaneously, while the non-aggregated TRPs and PRS resource sets can only be measured layer by layer, which is similar as the legacy Rel-16/Rel-17 procedure. Whether and how to define the total measurement period requirements in this case needs further discussion.
Proposal 2: The existing measurement period requirements could be used as baseline for fully aggregated case, FFS partially aggregated case.
	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.


TEG reporting will be applied for aggregated PFLs. Then the TEG should also be considered when defining measurement requirements for aggregated PFLs.
Proposal 3: Consider TEG to defined measurement requirements for aggregated PFLs.
	Agreement
For PRS bandwidth aggregation, with regards to the signaling in the location information request message, introduce the following:
· A request to indicate UE which two or three PFLs to be used for performing joint measurement 
· A new ReportingGranularityfactor smaller than 0 which can be applicable at least when the LMF requests aggregated measurements
· Support at least the values of k={-1,-2}
· FFS other values e.g. -3, -4, -5, -6
· Send RAN4 an LS to confirm the feasibility

	Issue 3-3-1: Whether report mappings with PRS/SRS bandwidth aggregation need to be updated?
Agreements:
· For FR1 the additional reporting granularity values are 0.5 Tc, 1 Tc and 2 Tc.
· For FR2 the additional reporting granularity values are 0.25 Tc and 0.5 Tc.
· The above reporting granularity values apply to both UE and gNB positioning measurements.
· Send LS to RAN2 and RAN3 (and CC to RAN1) to define signaling for UE and gNB positioning measurement reporting respectively.


[bookmark: _GoBack]In LS R4-2311031, some agreements reached in RAN1 was informed as well as two issues. The first issue is about the retuning time values before and after the aggregated SRS resource transmission, which will be handled in RF session. And the second issue is about the feasibility of reporting granularity factor k as shown above. RAN4 also discussed this issue during the last meeting and agreed to introduce k=-1 for FR1 and k={-1, -2} for FR2, which is based on the assumption of up to 300MHz bandwidth for FR1 and 1200MHz for FR2. With the same PRS/SRS bandwidth, a smaller reporting granularity like k={-3, -4, -5, -6} cannot be achieved without advanced Rx algorithms or over-sampling and should be precluded in our view.
Proposal 4: For reporting granularity factor, the feasibility of k={-1, -2} could be confirmed and k={-3, -4, -5, -6} are not supported.
3	Conclusion
Based on latest progress in RAN1 and RAN4, this contribution gave our considerations on defining RRM requirements for PRS/SRS bandwidth aggregation and the following proposals:
Observation 1: The following two cases are observed
· Fully aggregated case: all the TRPs and PRS resource sets across multiple PFLs are linked.
· Partially aggregated case: some TRPs and PRS resource sets across multiple PFLs are linked while the other TRPs or PRS resource sets are not linked.
Proposal 1: The conditions for PRS/SRS bandwidth aggregation agreed in RAN1 could be used as baseline for defining RRM requirements in RAN4.
Proposal 2: The existing measurement period requirements could be used as baseline for fully aggregated case, FFS partially aggregated case.
Proposal 3: Consider TEG to defined measurement requirements for aggregated PFLs.
Proposal 4: For reporting granularity factor, the feasibility of k={-1, -2} could be confirmed and k={-3, -4, -5, -6} are not supported.
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