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Introduction
RAN4 started discussing requirements for the Rel-18 WI on expanded and improved NR positioning in RAN4#106 [1]. Initial agreements regarding the scope of RAN4 work related to PRS/SRS BW aggregation are listed below for reference.
In this brief paper we provide our views on the progress in RAN1 on the topic of PRS/SRS BW aggregation.

Issue 5-1-2: Applicable number of PFLs
Agreements:
· PRS requirements for PRS/SRS bandwidth aggregation will be defined for up to [3] PFLs.


Discussion
RAN1 has reached further agreements on the objective of PRS/SRS BW aggregation [2]. Selected agreements are shown below.
Agreement
To enable PRS bandwidth aggregation between PRS in two or three different PFLs, the following conditions should be satisfied for the aggregated PRS resources from a TRP across the aggregated PFLs:  
· 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), this implies 
· FFS: The same gNB Tx TEG and the same UE Rx TEG, the maximum TX timing error margin
· The same QCL
· The same number of symbols, symbol location within one slot, repetition factor, 
· FFS: the same periodicity and slot offset
· FFS muting pattern
· The same numerology, i.e. the same CP and SCS
· The same or different bandwidths
· The same comb size
· FFS: The same number of PRS resource sets and resources for a TRP 
· The same power per subcarrier
· FFS: the same NR-DL-PRS-SFN0-Offset 
· Aggregated PFLs are configured on the same aligned numerology grid
· FFS: How to maintain contiguous PRS pattern across aggregated bandwidths even in the presence of guard tones (e.g, PFLs with different RE-offset configurations, PFLs with different point A)
· Phase continuity between aggregated PFLs 

Agreement
To enable SRS bandwidth aggregation between SRS in two or three carriers, the following conditions should be satisfied for the aggregated SRS resources across the aggregated carriers
· In the same slot, in same symbols, from the same antenna, this implies
· FFS: The same gNB Rx TEG and the same UE Tx TEG
· The same spatial relation
· The same startPosition, nrofSymbols
· FFS: periodicityAndOffset, and slotOffset
· The same numerology, i.e. the same CP and SCS
· The same or different bandwidths
· The same comb size
· FFS: The same number of SRS resource sets and resources 
· The same Tx PSD (power per subcarrier)
· FFS whether to need the same pathloss RS, Po and alpha
· Note: the Tx PSD is not captured in RAN1 specifications
· FFS: SRS with RE-offset configuration which maintains contiguous SRS pattern across aggregated bandwidths even in the presence of guard tones
· Phase continuity between aggregated SRS in different carriers
Agreement
For PRS bandwidth aggregation across PFLs, support enhancement of PRS configuration to inform UE by LMF (or inform LMF by NG-RAN) PRS resources from which two or three PFLs are linked. 
· FFS whether the link is for all TRPs or per TRP basis
· FFS whether the link is per PRS resource set basis or per PRS resource basis.

Agreement
For SRS bandwidth aggregation across two or three carriers, support enhancement of SRS configuration to indicate the SRS resources from which two or three carriers are linked 
· SRS resources are per BWP per carrier configuration
· FFS whether the link is per SRS resource set basis or per SRS resource basis.


Several points that remain FFS in the above agreements could have significant impact to the core requirements to be defined by RAN4. E.g.
· Whether the indication to the UE to perform PRS BW aggregation includes all TRPs in a PFL or it has a finer granularity, e.g. per PRS resource set or per PRS resource
· Whether the same periodicity and slot offset are assumed across PFLs containing resources to be aggregated
· Whether the same muting pattern is assumed across PFLs containing resources to be aggregated

In particular, if the indication to aggregate PRS resources at the UE is provided per resource set or per resource, then there could be some resources tagged for aggregation and others that are not within the same PFL. Mixed PFLs in which some of the resources are aggregated and others are not would make the measurement period requirement more complicated.
Similarly, being able to assume the same muting pattern for resources to be aggregated would simplify the requirement but it’s not clear whether that would be the predominant configuration.
Proposal: Wait for further progress in RAN1 on the following points before formulating the measurement period requirement
· The granularity of the indication from the LMF to the UE to perform PRS BW aggregation
· Assumption on the muting patterns of PRS resources to be aggregated
· New UE capabilities to support PRS BW aggregation
Conclusions
Proposal: Wait for further progress in RAN1 on the following points before formulating the measurement period requirement
· The granularity of the indication from the LMF to the UE to perform PRS BW aggregation
· Assumption on the muting patterns of PRS resources to be aggregated
· New UE capabilities to support PRS BW aggregation
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