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Introduction
[bookmark: _Hlk110869457][bookmark: _Hlk101443289][bookmark: OLE_LINK1]In RAN1#109-e, technical discussions on a new study item on “expanded and improved NR positioning” was started. For positioning for RedCap UEs, the following agreements were made in RAN1#110 [1].
	[bookmark: _Hlk83924038]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
CDF values for evaluations of Redcap UE Positioning scenarios are derived based on:
· The reported CDF points used as performance metrics in the evaluation include at least the 50%, 67%, 80%, 90% percentiles.
· For indoor scenarios 
· (Required): The UEs inside the convex hull of the horizontal BS deployment area.
· (Optional): All the UEs
Agreement
The following table is endorsed to capture the evaluation scenarios and parameters in the evaluation results section of the TR:
Agreement
Endorse the templates in section 7 in R1-2207749 to collect RedCap UE positioning simulation results, with the following notes:
· The first table as endorsed in previous agreement
· Add a column to the second table for capturing whether the requirement is met or not met
· The TR editor can adjust the sections/sub-sections arrangement
· Adjust the titles of the tables to refer to RedCap UE positioning
Agreement
For the evaluation of redcap UEs in the RMa scenarios, companies should report their evaluations parameters with their results. 
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 the view on positioning for RedCap UEs.
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One of the key issues on the positioning on RedCap UEs is the degradation of positioning accuracy due to the reduced bandwidth to 20MHz (optionally 5MHz) for FR1 and 100MHz for FR2. In previous meetings, several contributions pointed out the enough accuracy is not obtained with the limited bandwidth. Therefore, when the degradation cannot be tolerated, to compensate the degradation, one of the potential solutions is to apply bandwidth hopping for DL PRS and/or UL SRS using multiple symbols.
For DL PRS, as similar case, the hopping of PRS is applied for FeMTC with limited bandwidth. Therefore, the starting point to introduce the hopping should be PRS hopping in LTE FeMTC. The further issues on the hopping on RedCap UEs may be caused by RF retuning and/or BWP switching with limited bandwidth. Phase discontinuities, required power for the switching, guard symbols for the switching needs to be considered for the study.
Proposal 1: Consider bandwidth hopping of DL PRS when the degradation of positioning accuracy due to the reduced bandwidth of RedCap UEs cannot be tolerated.

Similarly, in addition to the DL-based positioning, UL-based positioning has the same issue on RedCap UEs. The hopping of UL SRS for positioning may also be considered.
Proposal 2: Consider bandwidth hopping of UL SRS when the degradation of positioning accuracy due to the reduced bandwidth of RedCap UEs cannot be tolerated.

Conclusion
In this contribution, we have the following proposals:
Proposal 1: Consider bandwidth hopping of DL PRS when the degradation of positioning accuracy due to the reduced bandwidth of RedCap UEs cannot be tolerated.

Proposal 2: Consider bandwidth hopping of UL SRS when the degradation of positioning accuracy due to the reduced bandwidth of RedCap UEs cannot be tolerated.
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