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1. Introduction
In RAN#99 meeting, the new WID on Expanded and Improved NR Positioning has been approved in [1]. One of the objective is to specify bandwidth aggregation for positioning measurements. In this contribution, we discuss the potential RRM impact and provide our proposals.
2. Discussion
In study phase, RAN4 has discussed the RRM impact of PRS/SRS bandwidth aggregation from RRM perspective, and the consensus were captured in [2] [3]. During the WI phase, RAN4 should to further discuss the RRM impact and define the corresponding requirements.
FFT size
	Agreements:
· FFT/IFFT size is up to UE implementation.
· Multicarrier (MC) positioning requirements should allow UE implementation flexibility i.e. single FFT/IFFT or multiple FFTs/IFFTs (i.e. FFT/IFFT per PFL) implementations.
· Impact of UE implementation flexibility in terms of FFT/IFFT on MC positioning requirements shall be discussed during the WI phase.


For multicarrier positioning measurement, it is up to UE implementation in terms of FFT/IFFT to handle the contiguous CCs, i.e. one FFT/IFFT per CC or one common FFT/IFFT over contiguous CCs, and FFS the impact on the FFT size. If UE is required to perform positioning measurement on two contiguous CCs which the bandwidth of each CC is 20MHz. Even the FFT size is different for different FFT/IFFT implementation, the sampling rate would be the same for both FFT/IFFT implementation, as shown in following Table 1. Based on the observation, we think there is no impact on the UE implementation flexibility in terms of FFT/IFFT on MC positioning requirements.
Table 1: Sampling rate for different FFT/IFFT implementation
	FFT/IFFT implementation
	FFT size
	SCS
	Sampling rate

	1 FFT/IFFT per CC (2 CCs)
	2048
	15KHz
	2048*15KHz*2 = 61.44M

	One common FFT/IFFT over 2 CCs
	4096
	15KHz
	4096*15KHz = 61.44M



Observation 1: The sampling rate is the same for different FFT/IFFT implementation, i.e. one FFT/IFFT per CC or one common FFT/IFFT over CCs.
Proposal 1: No impact on UE implementation flexibility in terms of FFT/IFFT on MC positioning requirements.
Timing and frequency offset impact on PRS/SRS bandwidth aggregation
	Agreements:
· RRM impact of possible timing error between PRS/SRS from different PFLs in single RF chain (Tx/Rx) architecture if defined by RF session will be considered in MC positioning requirements during the WI.   
· RRM impact of possible frequency offset between PRS/SRS from different PFLs in single RF chain (Tx/Rx) architecture if defined by RF session will be considered in MC positioning requirements during the WI.   


In RF session, it was agreed that it is feasible to support intra-band contiguous PRS/SRS aggregation for single-chain Tx/Rx architecture at both UE and gNB side. For DL PRS aggregation, it is assumed that the contiguous PRS signals are transmitted by the same Tx chain at TRP node and received by the same Rx chain at UE side. Similarly for UL SRS aggregation, it is assumed that the contiguous SRS signals are transmitted by the same Tx chain at UE side and received by the same Rx chain at TRP node. For single Tx/RX architecture, no timing error nor frequency error between signals are expected. And form RRM perspective, RAN4 does not need to discuss the RRM impact due to intra-band contiguous PRS/SRS aggregation for single Tx/Rx architecture.
Proposal 2: For intra-band contiguous PRS/SRS aggregation, no RRM impact of timing and frequency offset are expected for single Tx/Rx architecture. 
Impact of CA/DC on PRS/SRS bandwidth aggregation
	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. 


In our understanding, depending on UE CA capability, MC positioning measurement can be configured with activated CCs or deactivated CCs or non-serving CCs.
Proposal 3: MC positioning measurement can be done on activated CCs or deactivated CCs or non-serving CCs. 
In case the configured CCs used for MC positioning measurement where no serving CC(s) is on that band, the measurement gap is needed for the MC positioning measurement, as shown in figure 1. In case the configured CCs used for MC positioning measurement include the serving CCs in the same band, the MC positioning measurement can be performed without gap, as shown in figure 2. For the MC positioning measurement without gap, when the CA communication and MC positioning measurement are operating in parallel, the UE can or cannot handle simultaneously the CA operations and MC positioning measurement. Thus, the UE capability on whether UE can handle simultaneously the CA operations and MC positioning measurement is needed. If the UE does not support this UE capability, the CA operations are prioritized, and the impact on measurement requirement for MC positioning measurement should be discussed in RAN4.


Figure 1: MC positioning measurement with gap


Figure 2: MC positioning measurement without gap
Proposal 4: when the CA communication and MC positioning measurement are operating in parallel，the ongoing CA operation should not be impacted. 
Proposal 5: RAN4 to introduce the UE capability on whether UE can handle simultaneously the CA operations and MC positioning measurement. 
Proposal 6: RAN4 to discuss the RRM impact for MC positioning measurement if the UE does not support the UE capability in proposal 5.
RRM requirements for PRS/SRS bandwidth aggregation
	Agreements:
· MC positioning requirements including PRS measurement period/reporting/accuracy (including margins) etc, shall be part of the WI.
· MC positioning requirements will be defined with and without measurement gaps subject to RAN1 agreements during the WI phase. 
· The corresponding requirements shall be part of the WI.


According to the WID description, the PRS/SRS bandwidth aggregation for positioning measurement can be up to three intra-band contiguous CCs. RAN4 needs to discuss whether to define a unified accuracy requirement or separate accuracy requirements for different CCs or PRBs used for positioning measurement.
Proposal 7: RAN4 to discuss how to define accuracy requirement for MC positioning measurement. 
3. Conclusion
In this contribution, we discuss the potential RRM impact of PRS/SRS bandwidth aggregation for MC positioning measurement and provide our proposals as follows.
Observation 1: The sampling rate is the same for different FFT/IFFT implementation, i.e. one FFT/IFFT per CC or one common FFT/IFFT over CCs.
Proposal 1: No impact on UE implementation flexibility in terms of FFT/IFFT on MC positioning requirements.
Proposal 2: For intra-band contiguous PRS/SRS aggregation, no RRM impact of timing and frequency offset are expected for single Tx/Rx architecture. 
Proposal 3: MC positioning measurement can be done on activated CCs or deactivated CCs or non-serving CCs. 
Proposal 4: When the CA communication and MC positioning measurement are operating in parallel，the ongoing CA operation should not be impacted. 
Proposal 5: RAN4 to introduce the UE capability on whether UE can handle simultaneously the CA operations and MC positioning measurement. 
Proposal 6: RAN4 to discuss the RRM impact for MC positioning measurement if the UE does not support the UE capability in proposal 5.
Proposal 7: RAN4 to discuss how to define accuracy requirement for MC positioning measurement. 
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