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Introduction
RRM aspects for Rel-18 study on expanded and improved NR positioning are discussed in RAN4#104-bis-e, and the outcomes are captured in [1]. Based on [1], the following issues need to be further discussed for PRS/SRS CA.
· Applicability of collocated TRPs 
· Impact of PRS/SRS CA on data CA/DC
· Text proposal for the TR
In this paper we will provide our views on remaining issues and text proposals for PRS/SRS CA.
Discussion
Applicability of collocated TRPs 
	Issue 1-1-3: Co-location of carriers  
Agreements:
· PRS resources in different PFLs to be aggregated for MC positioning measurements, shall be transmitted by the same TRP or FFS whether can also by transmitted by the co-located TRPs.
· PRS resources to be aggregated from different PFLs should be associated with a common Antenna Reference Point (ARP) or
· If PRS resources in different PFLs are transmitted from different antennas, then the antennas shall be physical close to each other.
· The condition on physical proximity between antennas is beyond the scope of RRM.


We suggest RAN4 to focus on same TRP and de-prioritize collocated TRPs for PRS CA. RF session has agreed to prioritize single RF chain (Tx/Rx) for BS and UE in the study, but collocated TRPs use separate Tx/Rx chains for different PRS/SRS CCs. 
Technically, due to separate RF chains, there will be timing error, frequency error and phase error that will make coherent combining among CCs meaningless. Non-coherent combining is of course possible, but we assume it is not the motivation to support PRS/SRS CA due to small gain and it can be already supported based on NW implementation. 
Proposal 1: RAN4 to focus on same TRP and de-prioritize collocated TRPs for PRS/SRS CA.
Impact of PRS/SRS CA on data CA/DC
	Issue 1-4-1: Relation between CA/DC and PRS/SRS bandwidth aggregation capabilities
Agreements:
· Multicarrier positioning capability (MCPC) (e.g. number of intra-band contiguous PFLs) is to be defined during the WI.
· FFS: Impact of MC positioning measurement on the carrier aggregation/dual connectivity (CA/DC) for communication when both are configured in parallel:
· Following issues related to concurrent CA/DC operation for communication and MC positioning measurement for further study during the SI and/or to be addressed during the WI:
· Whether MC positioning measurements should not impact the ongoing CA/DC operation.
· Whether the impact is limited to the case with MC positioning measurements without gaps. 
· Whether the existing Rel-16/Rel-17 PRS measurement restrictions for PRS measurement can be extended to MC positioning measurements.
· Impact of switching time of CCs.
· Whether MC positioning measurements can be done only on the activated CCs. 


We agree that impacts of PRS/SRS CA on data CA/DC should be discussed, but it does not need to be concluded during the SI because it does not impact the feasibility of PRS/SRS CA and the discussion would depend on other aspects.
Technically, PRS measurement would have interactions with data Tx/Rx. So far, the principle is that PRS measurement is prioritized over data Tx/Rx when it is measured with MG, and when it is measured outside MG the priority is configured by NW. For PRS CA, whether the principle is re-used or new principle should be defined (e.g. PRS CA should not impact data CA/DC) should be discussed as part of the measurement and scheduling restriction requirements, and inputs from RAN1 are also needed, e.g. on the support of PRS CA with and without MG, UE capability for PRS CA and for simultaneous PRS measurement and data Tx/Rx. In our view, these details should be discussed in the WI phase.
Proposal 2: Discuss the impact of MC positioning measurement on the CA/DC for communication when both are configured in parallel during the WI phase.
Text proposal for the TR
According to the work plan [2], RAN4 is supposed to prepare text proposals for TR 38.859. Based on [1] and the latest draft TR [3], we suggest to provide following inputs from RAN4 RRM perspective. 
Proposal 3: Consider the following Text Proposals as inputs from RRM perspective to TR 38.859.
	[bookmark: _Toc117437905]6.2	PRS / SRS Bandwidth Aggregation
[bookmark: _Toc117437906]6.2.1	Potential Solutions Based on PRS / SRS Bandwidth Aggregation
From RRM perspective, the following are assumed for PRS bandwidth aggregation:
· A common numerology is required across all intra-band contiguous PFLs to be aggregated. 
· PRS resources from different PFLs can have different bandwidths (i.e. different number of PRS RBs).
· PRS resources in different PFLs shall be transmitted by the same TRP.
To study the RRM impact, prioritize the aggregation of PRS or SRS transmitted in the same slot and in the same symbols from the intra-band contiguous carriers.
From RRM perspective, FFT/IFFT size is up to UE implementation. PRS/SRS bandwidth aggregation should allow UE implementation flexibility i.e. single FFT/IFFT or multiple FFTs/IFFTs (i.e. FFT/IFFT per carrier) implementations.
PRS/SRS bandwidth aggregation may be supported in RRC_INACTIVE subject to UE capability.
[bookmark: _Toc117437907]6.2.2	Summary of Evaluations for PRS/SRS Bandwidth Aggregation
RRM impact of possible timing error, frequency error, phase error and group delay error between PRS/SRS from different carriers in single RF chain (Tx/Rx) architecture, if defined by RF session, will be considered in RRM requirements during the WI.   
[bookmark: _Toc117437908]6.2.3	Potential Specification Impact for PRS/SRS Bandwidth Aggregation
Specify RRM requirements including at least PRS measurement period/reporting/accuracy (including margins), and the impacts of PRS measurement on data communication including CA/DC.


Conclusions
In this paper we provided our views on remaining issues and text proposals for PRS/SRS CA.
Proposal 1: RAN4 to focus on same TRP and de-prioritize collocated TRPs for PRS/SRS CA.
Proposal 2: Discuss the impact of MC positioning measurement on the CA/DC for communication when both are configured in parallel during the WI phase.
Proposal 3: Consider the following Text Proposals as inputs from RRM perspective to TR 38.859.
	6.2	PRS / SRS Bandwidth Aggregation
6.2.1	Potential Solutions Based on PRS / SRS Bandwidth Aggregation
From RRM perspective, the following are assumed for PRS bandwidth aggregation:
· A common numerology is required across all intra-band contiguous PFLs to be aggregated. 
· PRS resources from different PFLs can have different bandwidths (i.e. different number of PRS RBs).
· PRS resources in different PFLs shall be transmitted by the same TRP.
To study the RRM impact, prioritize the aggregation of PRS or SRS transmitted in the same slot and in the same symbols from the intra-band contiguous carriers.
From RRM perspective, FFT/IFFT size is up to UE implementation. PRS/SRS bandwidth aggregation should allow UE implementation flexibility i.e. single FFT/IFFT or multiple FFTs/IFFTs (i.e. FFT/IFFT per carrier) implementations.
PRS/SRS bandwidth aggregation may be supported in RRC_INACTIVE subject to UE capability.
6.2.2	Summary of Evaluations for PRS/SRS Bandwidth Aggregation
RRM impact of possible timing error, frequency error, phase error and group delay error between PRS/SRS from different carriers in single RF chain (Tx/Rx) architecture, if defined by RF session, will be considered in RRM requirements during the WI.   
6.2.3	Potential Specification Impact for PRS/SRS Bandwidth Aggregation
Specify RRM requirements including at least PRS measurement period/reporting/accuracy (including margins), and the impacts of PRS measurement on data communication including CA/DC.
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