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1   Introduction
According to the Rel-18 study item description on study on expanded and improved new radio (NR) positioning, the objective on reduced capability (RedCap) positioning is as follows [1].
	· Positioning support for RedCap UEs, considering the following:
· Evaluate positioning performance of existing positioning procedures and measurements with RedCap UEs [RAN1]
· Based on the evaluation, assess the necessity of enhancements and, if needed, identify enhancements to help address limitations associated with for RedCap UEs [RAN1, RAN2]




The target positioning accuracy requirements and evaluation assumptions for RedCap positioning have been discussed in RAN1#109e and RAN1#110 meetings with the agreements on target accuracy requirements and evaluation methodology below [2][3], and the corresponding evaluation results are expected to be collected in RAN1#110b meeting [3].
	Agreement
· For the purpose of the Rel-18 study 
· The target accuracy requirements for RedCap UEs for commercial use cases are defined as follows:
Indoor and outdoor
· Horizontal position accuracy (< 3 m) for 90% of UEs
· Vertical position accuracy (< 3 m) for 90% of UEs 
· The target accuracy requirements for RedCap UEs for IIoT use cases are defined as follows:
· Horizontal position accuracy (<1 m) for 90% of UEs 
· Vertical position accuracy (< 3 m) for 90% of UEs  
· Note: the requirements may not be met in all scenarios and use cases

Agreement
· The evaluation methodology for RedCap UEs positioning performance uses DL PRS and/or UL SRS for positioning.
· The methodology does not define any baseline reference signal configuration. Sources should detail the chosen configuration of reference signal(s) when presenting performance evaluations. 




RAN1#110 meeting also has discussed frequency hopping of DL PRS and UL SRS with the agreement as follows [3].
	Agreement
· The potential benefits and performance gains of frequency hopping of the DL PRS and UL SRS can be investigated in release 18, which may take into account at least the following:
· The impact of Doppler, phase offset, timing offset, power imbalance among hops
· RedCap UE capability and complexity considerations
· Impact of RF retuning during frequency hopping
· Details of frequency hopping (including Tx hopping and/or Rx hopping, BWP switching) for the study are FFS



In this contribution, we share our considerations on RedCap positioning from RAN2 part of view.
2   Discussion 	
RedCap is designed for NR IoT communication to support wearables (e.g. smart watches, wearable medical devices, AR/VR goggles, etc.), industrial wireless sensors and video surveillance, with the requirements of lower data rate than normal NR UEs but higher data rate than LTE-M and NB-IoT, and relatively relaxed latency requirements compared to URLLC as shown in Table 1. 
 
Table 1 Use cases and requirements of RedCap
	
	Data rate
	Latency
	Availability/reliability
	Battery lifetime
	Device size

	Wearables
	Reference data rate: 5-50 Mbps in downlink and 2-5 Mbps in uplink
	Relaxed
	-
	At least several days and up to 1-2 weeks
	Compact form factor

	Industrial wireless sensors
	< 2 Mbps
	< 100 ms
	99.99%
	At least a few years
	-

	Video surveillance
	2-4 Mbps for economic video and 7.5-25 Mbps for high-end video
	< 500 ms
	99%-99.9%
	-
	-



The agreed target positioning accuracy requirements for RedCap in Rel-18 to support these use cases with positioning functions are [3]

	Agreement
· For the purpose of the Rel-18 study 
· The target accuracy requirements for RedCap UEs for commercial use cases are defined as follows:
Indoor and outdoor
· Horizontal position accuracy (< 3 m) for 90% of UEs
· Vertical position accuracy (< 3 m) for 90% of UEs 
· The target accuracy requirements for RedCap UEs for IIoT use cases are defined as follows:
· Horizontal position accuracy (<1 m) for 90% of UEs 
· Vertical position accuracy (< 3 m) for 90% of UEs  
· Note: the requirements may not be met in all scenarios and use cases



The potential solutions for RedCap UE to achieve these positioning requirements are DL PRS frequency hopping for DL-TDOA, UL SRS frequency hopping for UL-TDOA, and DL PRS frequency hopping plus UL SRS frequency hopping for multi-RTT, which are in RAN1 discussion currently. The related RAN1 agreement for this discussion is [3]  

	Agreement
· The potential benefits and performance gains of frequency hopping of the DL PRS and UL SRS can be investigated in release 18, which may take into account at least the following:
· The impact of Doppler, phase offset, timing offset, power imbalance among hops
· RedCap UE capability and complexity considerations
· Impact of RF retuning during frequency hopping
· Details of frequency hopping (including Tx hopping and/or Rx hopping, BWP switching) for the study are FFS





If DL PRS frequency hopping and DL SRS frequency hopping are agreed to be supported during this SI, then the related work for RAN2 part may be about the signaling aspects in the interface between base station and LMF and the interface between LMF and UE, and this part of work in RAN2 could be discussed during the following WI.

[bookmark: _Toc102162773][bookmark: _Toc114591212]RAN2 impact for RedCap positioning may be marginal and limited to signaling aspects.
[bookmark: _Toc68614629][bookmark: _Toc68614630][bookmark: _Toc68614651]3	Conclusion
In this contribution, we have the proposals below for RedCap positioning.
Proposal 1	RAN2 impact for RedCap positioning may be marginal and limited to signaling aspects.
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