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[bookmark: _Toc116995841]Introduction
[bookmark: _Hlk158458397]The specification of enhancements according to the objectives in the Rel-18 WID on expanded and improved positioning [1] has progressed and core requirements were specified in RAN4. This contribution treats the incoming RAN1 LSs on PRS bandwidth aggregation, RedCap positioning and Carrier phase positioning [2] [3] [4].
Discussion
[bookmark: _Hlk158397205]Incoming RAN1 LS on SRS/PRS bandwidth aggregation
RAN1 #115 sent LS on SRS and PRS bandwidth aggregation [2] to RAN4, informing about the agreement to support the reporting granularity factor range down to -6 rather than the previous agreement down to -2. The LS is replicated below.
	1. Overall Description:
RAN1 would like to thank RAN4 for checking the feasibility of the negative k values.  
In addition, the following agreement is made in RAN1#115 meeting.
	Agreement
The new ReportingGranularityfactor also supports k = {-3, -4, -5, -6} in addition to {-1, -2} 
· These k values are applicable for timing measurements for all applicable positioning methods
· Support for both DL and UL
· Support for both FR1 and FR2
· Reply the RAN4 LS R1-2310797, and CC to RAN2 and RAN3.



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



As the LS has been received already during RAN4 #109, an LS was sent to RAN2, RAN3 [5] on the value ranges for various timing measurements based on the extended range for k down to -6. We spotted some errors in this LS though, which are depicted below. 

	
# Differential RSTD measurement report mapping
For k = -6
Minimum reported quantity value: DIFFRSTD _000000000
Maximum reported quantity value: DIFFRSTD _524225
Total number of reported quantity values: 524226
# Additional path report mapping for UE Rx-Tx measurement
For k = -3
Minimum reported quantity value: path_000000
Maximum reported quantity value: path_130801
Total number of reported quantity values: 130802
[bookmark: _Hlk158397098]# Additional path report mapping for UL-RTOA measurement
For k = -3
Minimum reported quantity value: path_000000
Maximum reported quantity value: path_130801
Total number of reported quantity values: 130802
# Additional path report mapping for gNB Rx-Tx measurement
For k = -3
Minimum reported quantity value: path_000000
Maximum reported quantity value: path_130801
Total number of reported quantity values: 130802



Thus, it is proposed to send another LS to RAN2 and RAN3 to indicate these corrections.

RAN4 to send another LS to RAN2 and RAN3 correcting the minimum reporting quantities for Differential RSTD, k=-6, Additional path for UE Rx-Tx, k=-3, Additional path for UL-RTOA, k=-3 and Additional path for gNB Rx-Tx, k=-3. 

In addition, RAN4 needs to include respective report mapping tables for UE and gNB timing measurements into TS 38.133.
Incoming RAN1 LS on RedCap positioning, BW        	Aggregation and CPP
RAN1 #115 sent Reply LS on Reply LS on request for clarifications on RedCap positioning, carrier phase positioning, and bandwidth aggregation for positioning [3] in copy to RAN4, providing replies to RAN2 questions. A subset of the RAN1 replies are deemed also relevant for RAN4. These are listed in the following. 
RedCap positioning
An extract of the Reply LS [3] for RedCap positioning is duplicated below. 
	Q3) Please confirm if UE/gNB measurement reported with frequency hopping applies to RSTD, RSRP, RTOA, UE Rx-Tx time difference and gNB Rx-Tx time difference measurements for DL-TDOA, UL-TDOA and Multi-RTT positioning methods.
Answer for Q3) Yes, RAN1 confirms RAN2 understanding. Also, the UE/gNB measurement reported with frequency hopping applies to RSRPP measurement.



Regarding Q3, RAN1 confirms that DL PRS hopping will impact RSTD, PRS-RSRP and PRS-RSRPP as well as UE Rx-Tx time difference measurements. Similarly, UL SRS for positioning hopping will impact TTOA, gNB Rx-Tx time difference, SRS-RSRP and SRS-RSRPP measurements. Thus, RAN4 needs to discuss the need for new performance requirements for the measurement types indicated by RAN1 when frequency hopping is in use for RedCap positioning. 
RAN4 to discuss the need for new performance requirements for the measurement types indicated by RAN1 when frequency hopping is in use for RedCap positioning.
[bookmark: _Hlk158452291]Carrier phase positioning
An extract of the Reply LS [3] for Carrier phase positioning (CPP) is duplicated below. 
	Q6) For simultaneous measurement on same DL PRS by a target UE and a PRU, is multiple instances of time window configurations need to be signalled to the target UE and PRU or is the set of time window configuration parameters results in multiple time domain windows for the measurement? RAN2 would like additional clarification on need for multiple time windows.
Answer for Q6) 	Each time window configuration optionally includes a periodicity, which results in multiple instances of the time window. Up to 2 different window configurations can be provided.
Q9) Are carrier phase measurements reported by UE for additional paths also or only for the first path of the associated legacy timing measurement?
Answer for Q9) UE reports carrier phase measurements only for the first path 



Regarding Q6, RAN1 confirms that one- or two-time window configurations can be provided by LMF. RAN4 so far has assumed one-time window configuration (periodic or one shot). Hence it is necessary to understand the condition(s) for applying the two-time window configuration at UE side. 
RAN4 to inquire from RAN1 the condition(s) for applying the two-time window configuration at UE side for CPP.  
[bookmark: _Hlk158455246]PRS/SRS BW aggregation
An extract of the Reply LS [3] for PRS/SRS BW aggregation is duplicated below. 
	Q11) Is UE Rx-Tx time difference measurement in RRC_IDLE supported using bandwidth aggregation?
Answer for Q11) UE Rx-Tx time difference measurement in RRC_IDLE is not supported using bandwidth aggregation or without using bandwidth aggregation.

Q12) To enable PRS bandwidth aggregation between PRS in two or three different PFLs, the following condition which should be satisfied for the aggregated PRS resources from a TRP across the aggregated PFLs was marked as FFS in an earlier RAN1 agreement but the current status is unclear: “FFS: The same number of PRS resource sets and resources for a TRP”. Please clarify if this condition is to be satisfied or not.
Answer for Q12) The condition on “The same number of PRS resource sets and resources for a TRP” is not needed.

Q13) RAN1 agreed that for PRS bandwidth aggregation across PFLs, in a measurement report element, support the “aggregated reference RSTD”. RAN2 would further clarification on what this aggregated reference RSTD reporting requirement is.
Answer for Q13) The aggregated reference RSTD means a reference RSTD, where the reference RSTD is derived from aggregated DL PRS Resources. RAN1 have not discussed the aggregated reference RSTD reporting requirement, which is up to RAN4.



Regarding Q11, RAN1 indicates that neither aggregated nor non-aggregated UE Rx-Tx time difference measurements are supported in RRC_IDLE state. In our view, PRS/SRS bandwidth aggregation is only specified for RRC_INACTIVE and RRC_CONNECTED state, respectively, according to the agreed WID [1]. So, the same, as for UE Rx-Tx time difference measurements above, applies for other aggregated measurement types. RAN4 should share this understanding with RAN1.
RAN4 to share our understanding with RAN1 that PRS/SRS bandwidth aggregation is only specified for RRC_INACTIVE and RRC_CONNECTED states.
Regarding Q12, on the BW aggregation condition, RAN1 states that the same number of PRS resource sets and resources for a TRP is no longer a condition. Thus, RAN1 refers to the case of two PFL combinations with 3 PFLs and one PFL has a PRS resource set shared with one PFL and another PRS resource set shared with another PFL. Hence RAN4 needs to evaluate whether this configuration with a PFL with split aggregation is considered in the measurement period requirements.
RAN4 to evaluate whether the configuration with 2 PFL combinations and a shared PFL with split aggregation is to be considered in the measurement period requirements.
Regarding Q13, RAN1 indicates to RAN2 that the aggregated reference RSTD measurement is derived from aggregated DL PRS Resources and RAN4 is to specify the aggregated reference RSTD reporting requirement. In our view, this can be done in the WI performance part.
RAN4 to specify the aggregated reference RSTD reporting requirement in the WI performance part. 
Incoming RAN1 LS on CPP
An extract of the Reply LS [4] on Carrier phase positioning is duplicated below. 
	Q3: For DL-TDOA, UE may provide up to 3 additional RSTD measurements per pair of TRPs. For CPP, is there any additional RSCP measurement per TRP or additional RSCPD measurement per pair of TRPs?
Response to Q3:
Additional DL/UL RSCP measurements and additional RSCPD measurements are supported.
· For each reported additional UE Rx-Tx time difference/RSTD measurement, support UE to report up to N_sample associated DL RSCP/RSCPD measurements
· For each reported additional UL RTOA/gNB Rx-Tx time difference measurement, support gNB to report up to N_sample associated UL RSCP measurements.



[bookmark: _Hlk158486969]Regarding Q3, RAN1 confirms that the UE reports up to Nsample DL RSCP / RSCPD measurements per additional UE Rx-Tx time difference / RSTD measurement, which according to previous RAN4 agreements [6] means, Nsample = 1 or 2 (with latency reduction) or Nsample = 4 (without latency reduction). Similarly, for gNB measurements, gNB is to support up to Nsample additional UL RSCP measurements per each additional UL RTOA/gNB Rx-Tx time difference measurement.  Though, from RAN4 point of view, it is not clear what the term “additional” UE Rx-Tx time difference / RSTD / UL RTOA / gNB Rx-Tx time difference refers to. As previously decided by RAN1, CP measurements are always reported with ToA measurements (RSCPD with RSTD, DL-RSCP with UE Rx-Tx time difference. It may also be related to additional path reporting. Thus, RAN4 should seek clarification from RAN1 on this aspect. 
RAN4 to inquire from RAN1 what the term “additional” UE Rx-Tx time difference / RSTD / UL RTOA / gNB Rx-Tx time difference measurement means in case of CP measurements (DL RSCP / RSCPD / UL RSCP) and whether this is related to additional path reporting.
Conclusion
This contribution treats the incoming RAN1 LSs on PRS bandwidth aggregation, RedCap positioning and Carrier phase positioning [2] [3] [4]. 
The following proposals are made.	
1. RAN4 to send another LS to RAN2 and RAN3 correcting the minimum reporting quantities for Differential RSTD, k=-6, Additional path for UE Rx-Tx, k=-3, Additional path for UL-RTOA, k=-3 and Additional path for gNB Rx-Tx, k=-3. 
RAN4 to discuss the need for new performance requirements for the measurement types indicated by RAN1 when frequency hopping is in use for RedCap positioning.
RAN4 to inquire from RAN1 the condition(s) for applying the two-time window configuration at UE side for CPP.  
RAN4 to share our understanding with RAN1 that PRS/SRS bandwidth aggregation is only specified for RRC_INACTIVE and RRC_CONNECTED states.
RAN4 to evaluate whether the configuration with 2 PFL combinations and a shared PFL with split aggregation is to be considered in the measurement period requirements.
RAN4 to specify the aggregated reference RSTD reporting requirement in the WI performance part. 
RAN4 to inquire from RAN1 what the term “additional” UE Rx-Tx time difference / RSTD / UL RTOA / gNB Rx-Tx time difference measurement means in case of CP measurements (DL RSCP / RSCPD / UL RSCP) and whether this is related to additional path reporting.
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