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Introduction
In RAN#94-e meeting, a new SID on study on expanded and improved NR positioning was approved [1]. The motivation to evaluate the performance and identify performance gaps for RedCap UEs supporting NR positioning functionalities is justified:
	· 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]


In this contribution, we provide our initial views on the requirements to assess the necessity of the enhancements.

Discussion
[bookmark: _Ref31533076]2.1 Use cases and requirements
In the objectives of RedCap positioning, the positioning performance of RedCap UEs will be evaluated to assess the necessity of further enhancements. In our views, typical use cases and requirements of RedCap UE positioning should be first discussed to facilitate the evaluation and the performance gap identification.
Observation 1: Typical use cases and requirements should be defined to assess the necessity of further enhancements.
Typical use cases of RedCap positioning include commercial use cases, such as the wearables, and industrial use cases, such as the logistics and warehousing, plant asset management, positioning for personal safety undermine, and real-time tracking of vehicle locations on the assembly line, etc.
For wearable device applications, the following positioning requirements are provided in TS 22.872 [2]:
	Use cases
	Potential requirements per use cases

	
	Environment of Use
	Position Accuracy
	Velocity
	Avail.
	Update rate or interval
	TTFF
	Latency
	Other KPI

	5.2.3
	Wearables
	5G positioning service area - -Outdoor/Indoor
	2m Horizontal
1-3m Vertical
	
	90 %
	30s - 300s
	10s
	
	Power saving mode

	
	
	5G positioning service area - -Outdoor/Indoor
	2m Horizontal
1-3m Vertical
	
	99 %
	1s - 30s
	10s
	1s
	Normal mode


For the industrial use cases, based on our preliminary investigations, the industry has urgent needs on both high positioning performance (e.g., <1m) and low device cost (e.g., up to 10~20 dollars).
In our views, a reasonable requirement can be referred to that defined for Rel-17 commercial use cases [3]:
· Horizontal position accuracy (< 1 m) for 90% of UEs
· Vertical position accuracy (< 3 m) for 90% of UEs
Proposal 1: The requirements of the RedCap UE positioning is defined as:
· Horizontal position accuracy (< 1 m) for 90% of UEs
· Vertical position accuracy (< 3 m) for 90% of UEs

2.2 Potential enhancements
Based on the evaluation in Rel-16/17 SI, it seems that it may have risk of a RedCap UE with 20MHz bandwidth and low Tx/Rx capability to achieve meter level positioning accuracy. In the following, we discuss some potential enhancements on RedCap UE positioning.
The most straightforward solution is to support SRS frequency hopping, by which a larger bandwidth can be stitched at the NW side. Note that the phase continuity may be deteriorated by the frequency hopping, and solutions to estimate and calibrate the phase distortion should be further studied.
In addition, the carrier phase positioning is under investigation under AI 9.5.2.2, if the performance of carrier phase positioning is not bandwidth sensitive, it can be considered as another solution to improve the positioning performance of Redcap UEs.
Proposal 2: Further study enhancements of RedCap UE positioning:
· SRS frequency hopping
· Carrier phase positioning

Conclusions
In this contribution, we provide our views on the requirements of RedCap positioning, and the following observation and proposals are made:
Observation 1: Typical use cases and requirements should be defined to assess the necessity of further enhancements.
Proposal 1: The requirements of the RedCap UE positioning is defined as:
· Horizontal position accuracy (< 1 m) for 90% of UEs
· Vertical position accuracy (< 3 m) for 90% of UEs
Proposal 2: Further study enhancements of RedCap UE positioning:
· SRS frequency hopping
· Carrier phase positioning

References
[1] [bookmark: _Ref101340038]RP-213588, Revised SID on Study on expanded and improved NR positioning, 3GPP TSG RAN Meeting #94e.
[2] [bookmark: _Ref101517070]TS 22.872, Study on positioning use cases (Stage 1), v16.1.0.
[3] [bookmark: _Ref101517329]TR 38.857, Study on NR Positioning Enhancements, v1.0.0.


2/4
