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Introduction
The specification of positioning using PRS/SRS bandwidth aggregation is one of the objectives in the Rel-18 WID on expanded and improved positioning [1]. This contribution treats the incoming RAN1 LS on PRS bandwidth aggregation [2]. 
Discussion
Incoming RAN1 LS
RAN1 #114bis sent LS on PRS bandwidth aggregation [2] to RAN4, informing about the agreement to support up to 2 PFL combinations for PRS bandwidth aggregation and asking RAN4 to take this into account in the normative work. The LS is replicated below.
	1. Overall Description:
With regards to PRS bandwidth aggregation for NR positioning, RAN1 made the following agreement in RAN1#114bis meeting.
	Agreement
Configuring up to two PFL combinations is supported (e.g. PFL1 aggregated with PFL2 and PFL3 aggregated with PFL4). 
· Send an LS to RAN4 (CC to RAN2 and RAN3) to inform them with the above agreement and specify corre-sponding requirements.
· Note: more than one combinations are measured in TDMed manner



2. Actions:
To RAN4
ACTION: RAN1 respectfully asks RAN4 to take the above agreement into consideration for their future work.



Impact to RRM specification
Measurement period requirements
RAN1 mentions in case of two PFL combinations, these are measured in TDMed manner.  RAN4 #108bis achieved following agreement related to PFL combinations/groups [3]. In the following, the term “PFL group” is used.
	Issue 3-2-2: Measurement period requirement for PRS/SRS bandwidth aggregation
Agreements:
· RAN4 requirements does not need to include the number of groups of PFLs. The number of PFL groups can be larger than 1. This is based on the assistance data received from the LMF.
· Tmargin is needed. The value is FFS.



RAN4 already treated the case of aggregated and non-aggregated PRS measurements and identified a need for introducing an additional margin to cope for the change of receiver bandwidth. Allowing up to 2 PFL groups to be aggregated, will have the same effect as measuring two PFLs rather than one, which is also done in TDMed manner in Rel-16 within measurement gaps.
For instance, for the gap assisted RSTD measurement period in Rel-16, it is specified in 38.133, clause 9.9.2.5:
	
Where ,
	 is the index of positioning frequency layer,
	 is total number of positioning frequency layers, and
	 is the periodicity of the PRS RSTD measurement in positioning frequency layer i 
 is the measurement period for PRS RSTD measurement in positioning frequency layer … 




Adding aggregated PRS measurements, it was agreed at RAN4 #108 [4] to measure aggregated PFL’s and single PFL’s in TDMed manner, i.e. first perform aggregated measurements and thereafter non-aggregated measurements with an additional margin for alignment. 
	[bookmark: _Hlk146709918]Issue 3-2-2: Impact of number of PFLs on PRS/SRS bandwidth aggregation requirements
Agreements:
· The total measurement period for RSTD and UE Rx-Tx requirements with bandwidth aggregation across all PFLs is defined as
· Txxxx,total = Taggregate + Tnon-aggregate
· Taggregate is the total measurement period for aggregate measurements (i.e. measurements with bandwidth aggregation) across all PFLs
· Taggregate is equal to zero if aggregate measurements are not configured.
· Only PRS resources that are aggregated shall be counted in Taggregate
· Tnon-aggregate is the total measurement period for non-aggregate measurements (i.e. measurements without bandwidth aggregation) across all PFLs
· Tnon-aggregate is equal to the Rel-17 the measurement period requirement, with the modification that only PRS resources that are not aggregated are counted in Tnon-aggregate
· Tnon-aggregate is equal to zero if non-aggregate measurements are not configured.
· FFS whether additional margin shall be added for the alignment of aggregated and non-aggregated measurements.



Hence in case LMF configures both aggregated and non-aggregated PFL measurements, the total measurement period will be, e.g. for RSTD (similarly for UE Rx-Tx time difference): 
  ,
as aggregated PFL measurements have higher priority than non-aggregated PFL measurements (RAN1 agreement). 
In case of two PFL groups, the RAN1 agreement means that first the aggregated measurements for PFL group 1 are performed, then the aggregated measurements for PFL group 2 followed by non-aggregated PFL measurements for PFL group 1 and then for PFL group 2, yielding the following total measurement period for RSTD for two PFL groups:
  ,
assuming receiver bandwidth needs to be adjusted for different BW of PFLs in group 1 versus PFLs in group 2. 
This yields to following proposals:
RAN4 to agree that aggregated PFL measurements are performed first also in case of two PFL groups.
The total measurement period when two PFL groups are configured is for RSTD (and similarly for UE Rx-Tx time difference): 
  
Collision requirements
In addition, collision handling between PRS reception and reception of other signals/channels needs to take into account both PFL groups. 
RAN4 to consider changes to collision handling for PRS and other signals/channels to include the case of two PFL groups.
Latency requirements
Related to latency, it is assumed that both PFL groups can be configured either with same or different number of samples, e.g. one with Nsample = 2 and the other with Nsample = 4, although this is not mentioned in the RAN1 LS. We propose to send a Reply LS to RAN1 to get clarity on this aspect.
RAN4 to send Reply LS to RAN1 asking clarification, if the number of measurement samples can be independent of the two PFL groups. 
Conclusion
This contribution treats the incoming RAN1 LS on measurement definition for PRS/SRS bandwidth aggregation [2] and proposes modifications to TS 38.133 in order to capture transmission and reception conditions for PRS/SRS BW aggregation, as analyzed during the FS_NR_pos_enh2 study item [4].
The following proposals are made.	
1. RAN4 to agree that aggregated PFL measurements are performed first also in case of two PFL groups.
1. The total measurement period when two PFL groups are configured is for RSTD (and similarly for UE Rx-Tx time difference): 
  
RAN4 to consider changes to collision handling for PRS and other signals/channels to include the case of two PFL groups.
RAN4 to send Reply LS to RAN1 asking clarification, if the number of measurement samples can be independent of the two PFL groups. 
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