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1	Introduction
NR positioning was introduced in Rel-16 and the enhancements on higher accuracy, lower latency were studied in Rel-17. However, there is still a lot of room for accuracy improvement. Two promising techniques are specified in the WID: Revised SID on Study on expanded and improved NR positioning [1]. One is PRS/SRS bandwidth aggregation for intra-band carriers, and the other is the NR carrier phase measurement. The objective related with RAN4 is shown below.
	· Improved accuracy, integrity, and power efficiency:
· Study solutions for accuracy improvement based on PRS/SRS bandwidth aggregation for intra-band carriers considering e.g. timing errors, phase coherency, frequency errors, power imbalance, etc [RAN4]:
· Study solutions for accuracy improvement based on NR carrier phase measurements [RAN1, RAN4]
· Reference signals, physical layer measurements, physical layer procedures to enable positioning based on NR carrier phase measurements for both UE-based and UE-assisted positioning [RAN1]
· Focus on reuse of existing PRS and SRS, with new reference signals only considered if found necessary



2	Discussion
2.1	PRS/SRS bandwidth aggregation
	[bookmark: _Int_FbEPS6VQ]Agreement: 
· [bookmark: _Int_6czjmBkr]Intra-band contiguous CA scenario will be prioritized in study.
· [bookmark: _Int_Ymf519HV]PRS/SRS bandwidth aggregation for intra-band contiguous carrier is feasible for single chain Tx/Rx architectures
[bookmark: _Int_BYzX6Nvr]Way forward: Further discuss the following in the next RAN4 meeting:
· [bookmark: _Int_vkf5MxSK]RF architecture – can we focus on a single RF architecture (i.e., single Tx/Rx chain), align on target architectures
· [bookmark: _Int_45lWxaM9]Studying RF impairment model (timing/group delay/frequency/phase) first to assess performance and accuracy gain with realistic impairments
· [bookmark: _Int_TbI68oPk]Studying achievable accuracy gain when TAE is within specified requirement for intra-band contiguous CA
· [bookmark: _Int_dDZvFEAA]Notifying RAN1 of the UE transmit power limitation due to potential prioritization


For PRS/SRS bandwidth aggregation, it was agreed that contiguous CA scenario and single RF chain should be prioritized in RF session. As for the RF impairment, we think the timing error should be discussed in RRM session. For NR CA scenario, the MTTD/MRTD requirements has been defined in the existing spec, i.e.
· Maximum SRS transmission timing difference: 34.6us for FR1 and 8.5us for FR2
· Maximum PRS reception timing difference: 3us for FR1 and 0.26us for FR2
However, the timing difference is too large for accuracy improvement, even the minimum requirements 0.26us will lead to 78m positioning error. To achieve sub-meter level positioning, the timing difference among carriers should be less than 3ns, which is a big challenge for UE implementation, especially for SRS transmission. Therefore, it is better to study the enhanced MRTD/MTTD requirements firstly. And then determine whether it is feasible and necessary to introduce PRS/SRS bandwidth aggregation.
Observation-1: The MRTD/MTTD requirements for intra-band CA is too large to achieve higher positioning accuracy. 
Proposal-1: Study the enhanced MRTD/MTTD requirements to determine the feasibility of PRS/SRS bandwidth aggregation.
2.2	NR carrier phase measurement
	[bookmark: _Int_XqdQ0Fth]Agreement: 
· [bookmark: _Int_BblcT2lc]Wait for RAN1 conclusion or RAN1 LS to start RAN4 work on accuracy improvement study based on carrier phase measurements


For NR carrier phase measurement, RAN1 reached some agreements on the simulation assumptions and is evaluating the positioning performance. A lot of error sources are identified, such CFO/Doppler, oscillator drift, initial phase error and so on. Even if the carrier phase could be accurately measured, it could only represent the fractional part while the integer ambiguity needs to be handled by other positioning method like DL-TDOA. We are not sure if NR carrier phase measurement is feasible. So we prefer not start the work on carrier phase measurement before progressive conclusions reaching from RAN1.  
Proposal-2: Not start the work on carrier phase measurement in RAN4 before progressive conclusions reached in RAN1.
3	Conclusion
This contribution gave our general views on RRM requirements for improved NR positioning and the following proposals:
Observation-1: The MRTD/MTTD requirements for intra-band CA is too large to achieve higher positioning accuracy. 
Proposal-1: Study the enhanced MRTD/MTTD requirements to determine the feasibility of PRS/SRS bandwidth aggregation.
Proposal-2: Not start the work on carrier phase measurement in RAN4 before progressive conclusions reached in RAN1.
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