3GPP TSG-RAN WG4 Meeting #106-bis-e	R4-2305338
Electronic Meeting, 17 – 26 April, 2023
	
Title: 	Discussion on PRS/SRS Bandwidth Aggregation
Source: 	Huawei, HiSilicon
Agenda item:	5.23.3.5
Document for:	Discussion
Introduction
RRM impacts for Rel-18 positioning are discussed in RAN4#106, and the outcomes are captured in [1]. One objective is to support PRS/SRS bandwidth aggregation.
In this paper we will provide our views on PRS/SRS bandwidth aggregation.
Discussion
RAN1/2 will define signaling and procedures to support PRS CA, e.g. how LMF could inform UE PRS resources from which two or three PFLs are linked, and how to indicate whether/which PFLs are aggregated for the PRS measurement in the measurement report.
	Agreement
Support joint measurement and report for the PRS resources aggregated across the PFLs for DL-TDOA and multi-RTT positioning methods
· In a measurement report element, single RSTD or single UE Rx-Tx time difference is reported for the PRS resources across aggregated PFLs
· FFS: RSRP, RSRPP
· [bookmark: _Hlk131094316][bookmark: _Hlk131094299]FFS: In a measurement report, PFL aggregation indication is supported to indicate whether/which PFLs are aggregated for the PRS measurement
· FFS whether to use PRS assistance data or use location information request message to indicate UE to perform joint measurement across aggregated PFLs
· FFS RSTD reference configuration or report should be enhanced


Based on RAN1 agreement, UE generates one TOA estimate for each resource combination. This is different from current requirements with multiple PFLs. For example, with 2 PFLs the current requirements are defined assuming they are measured sequentially by using the sum approach to define measurement period. If all PRS resources on the two PFLs are aggregated, they can be considered as a single PFL. Of course, new processing capability {N,T} and N’ may apply since the BW is larger.
Otherwise, we think the existing measurement period requirements can be used as baseline.
Proposal 1: Existing measurement period requirements can be used as baseline for defining PRS CA requirements, and aggregated PFLs are considered as one PFL. 
RAN1 has made some other agreements related to PRS/SRS CA.
	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 


One set of agreements is related to the conditions for the PRS resources to be aggregated. One open issue is whether aggregated PRS resources would occur in same symbols and slots in every resource occasion, as implied by the two highlighted bullets. In our view, if aggregated PRS resources are with different periodicity on different PFLs, either due to different configured periodicity or different muting pattern, UE would need to measure the resource with smaller periodicity with PRS CA on some occasions and without PRS CA on other occasions. It is difficult to define RAN4 requirements for this case because one single resource is measured effectively in two PFLs. For simplicity, we suggest not to consider such case in RAN4 requirements, i.e. requirements for PRS CA are defined assuming aggregated PRS resources occur in same symbols and same slots in every resource occasion
Proposal 2: Requirements for PRS CA are defined assuming aggregated PRS resources occur in same symbols and same slots in every resource occasion. 
	Agreement
From RAN1 perspective, support UE performs PRS measurement across multiple aggregated PFLs in RRC_CONNECTED, RRC_INACTIVE and RRC_IDLE state.


Another RAN1 agreement is related to the RRC states. Since RAN4 has already defined requirements for INACTIVE measurement for single PFL, it should be straightforward to adapt the existing requirements for PRS CA, and Proposal 1 could apply to both RRC states. For IDLE state, we believe it can be left as FFS for now because RAN4 has no stable requirements for IDLE state yet. RAN4 has agreed in last meeting to use INACTIVE requirements as baseline for IDLE, and we understand it could apply to both single PFL and PRS CA measurements unless some technical issues for PRS CA in IDLE are identified. 
Proposal 3: Requirements for PRS CA are defined for both CONNECTED and INACTIVE states. FFS IDLE states.
RAN1 has agreed that PRS CA applies to RSTD and Rx-Tx, and FFS PRS-RSRP(P). According to the WID, PRS CA does not apply to PRS-RSRP(P). On the other hand, PRS-RSRP(P) can be measured together with RSTD or Rx-Tx, and in single PFL case, the principle is that same requirements apply for all measurements. This principle may or may not apply for PRS CA case. We think RAN4 should wait for RAN1 conclusion before discussing PRS-RSRP(P) requirements with PRS CA.
[bookmark: _GoBack]Proposal 4: RAN4 to wait for RAN1 conclusion before discussing PRS-RSRP(P) requirements with PRS CA. 
In last RAN4 meeting, some companies discussed the impact of PRS CA on the data CA/DC. We understand this discussion relates to whether PRS CA and data CA/DC can be done at the same time, and in case not, which one should be prioritized. 
It is noted that PRS measurement on single PFL may also collide with data, with or without data CA/DC. For CONNECTED state measurement with MG, UE is not required to transmit or receive data during MG. For INACTIVE state, PRS measurement is of lower priority than any other DL data. In our view, the same principles can be re-used when PRS measurement is on aggregated PFLs, i.e. with PRS CA. 
Proposal 5: Rel-16/17 principle on the prioritization between PRS measurement and data is re-used for PRS CA and data CA/DC.
Besides the measurement requirements, the report mapping for RSTD and Rx-Tx also needs to be updated to account for the larger aggregated BW. Smaller reporting granularity could be used compared to the current applicable values. Also we may need to define new mapping table for reporting granularity below 1Tc.
Proposal 6: RAN4 to update the report mapping for RSTD and Rx-Tx including 
· Applicable granularity 
· New mapping table for reporting granularity below 1Tc
	Agreement
Support joint measurement and report for the SRS resources across the aggregated carriers for UL-TDOA and Multi-RTT positioning methods
· Single UL RTOA or gNB Rx-Tx time difference is reported for the SRS resources across aggregated carriers
· FFS: RSRP or RSRPP
· FFS: SRS carrier aggregation indication is reported along with the measurement results to indicate whether/which carriers are aggregated for the joint SRS measurement
· Support LMF to request gNB for the UL positioning measurement from aggregated SRS resources across multiple CCs


RAN1 has also made some agreements related to SRS CA. For RAN4 requirements, we believe no core requirements need to be defined same as in Rel-16/17. Accuracy requirements for gNB Rx-Tx may need to be defined due to higher aggregated BW, but this can be further discussed in Performance part. 
Proposal 7: No core requirements are defined for SRS CA for gNB measurements.
Conclusions
In this paper we provided our views on PRS/SRS bandwidth aggregation.
Proposal 1: Existing measurement period requirements can be used as baseline for defining PRS CA requirements, and aggregated PFLs are considered as one PFL. 
Proposal 2: Requirements for PRS CA are defined assuming aggregated PRS resources occur in same symbols and same slots in every resource occasion. 
Proposal 3: Requirements for PRS CA are defined for both CONNECTED and INACTIVE states. FFS IDLE states.
Proposal 4: RAN4 to wait for RAN1 conclusion before discussing PRS-RSRP(P) requirements with PRS CA. 
Proposal 5: Rel-16/17 principle on the prioritization between PRS measurement and data is re-used for PRS CA and data CA/DC.
Proposal 6: RAN4 to update the report mapping for RSTD and Rx-Tx including 
· Applicable granularity 
· New mapping table for reporting granularity below 1Tc
Proposal 7: No core requirements are defined for SRS CA for gNB measurements.
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