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1 Introduction
During RAN #94 meeting, the study item of study on expanded and improved NR positioning was approved. Evaluating the necessity of the positioning enhancement for RedCap and identifying potential solutions is one of the objectives [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]




In this contribution, we will share our initial consideration on the evaluation of RedCap positioning. 

2 Discussion 
For the RedCap, there are 3 typical use cases, wearable, industrial sensor and the video surveillance.  We need to firstly identify the necessity of RedCap positioning in these 3 use cases and determine the target for the determined use cases for RedCap positioning. After that, evaluation based on certain methodology is needed to check whether the performance of RedCap using existing positioning could satisfy the requirements or not
· Target scenario of RedCap positioning 

For the wearable use case, positioning can be widely used for multiple purposes, e.g., children tracking. Thus, it is clearly that the RedCap positioning should consider the commercial use case.  For the industrial sensor, It is considered as stationary in the RedCap study. But considering the RedCap use case can be expanded there is need to achieve the positioning purpose by RedCap industrial sensor in real deployment.  For example, in TR 22.872, the use case for the trolley location in factories is described. For this case, RedCap positioning can be considered for low cost. As for the video surveillance, it is usually fixed in one location for the picture collection; the demand for positioning is small. Considering these aspects, the target scenario for RedCap positioning contains both commercial use case and the industrial use case. 
Proposal 1: 
· The baseline application scenario for RedCap positioning is the commercial scenario

· The industrial scenario can be considered for RedCap positioning as well  

· Requirements of RedCap positioning 

In Rel-16, the following requirement is defined for commercial use case 

	-
Horizontal positioning error < 3m for 80% of UEs in indoor deployment scenarios

-
Vertical positioning error < 3m for 80% of UEs in indoor deployment scenarios

-
Horizontal positioning error < 10m for 80% of UEs in outdoor deployments scenarios 

-
Vertical positioning error < 3m for 80% of UEs in outdoor deployment scenarios


And in R17, more stringent requirement is defined for commercial use case 

	-
Horizontal position accuracy (< 1 m) for 90% of UEs

-
Vertical position accuracy (< 3 m) for 90% of UEs


Considering the service provided by wearable devices and normal UE is similar, the requirements defined for Rel16/R17 should be reused. 

As for the industrial scenario, much higher requirements was set for the IIoT scenario in Rel-17

	-
Horizontal position accuracy (< 0.2 m) for 90% of UEs 

-
Vertical position accuracy (< 1 m) for 90% of UEs 


Considering RedCap can mainly be used for the assets tracking which doesn’t require very high positioning accuracy and it seems impossible to use RedCap positioning for the manufacturing or automotive control, the requirements of RedCap positioning in industrial scenario can be relaxed compared with the requirements of IIoT usecase. 
Proposal 2: 

· In commercial scenario, reusing the Rel-16/Rel-17 requirements for commercial scenario for RedCap positioning 
· In industrial scenario, consider relaxing the requirements for RedCap positioning compared with the R17 IIoT requirement

· Evaluation methodology of the RedCap positioning 

In Rel-16 and Rel-17 NR positioning investigation, evaluation methodologies are defined for commercial case and IIoT case, respectively. For the evaluation of RedCap positioning, the same evaluation methodology can be reused. As for the parameters of RedCap, reduced bandwith (20MHz in FR1 and 100MHz in FR2) is assumped. As for the Rx, since RedCap support both reduced Rx branches and normal Rx branches, then both RedCap with reduced Rx branches and RedCap with normal Rx branches can be considered. 
Proposal 3: 

· Reuse the evaluation methodology defined in 38.855 and 38.857 for the evaluation of RedCap positioning 

· For assumption of RedCap devices 

· Reduced bandwidth is assumed 

· Both reduced Rx branch and normal Rx branch is assumed 

3 Conclusion  
In this contribution, we shared our consideration on the evaluation of RedCap positioning and our initial views are summarized as follow 
Proposal 1: 

· The baseline application scenario for RedCap positioning is the commercial scenario

· The industrial scenario can be considered for RedCap positioning as well  

Proposal 2: 

· In commercial scenario, reusing the Rel-16/Rel-17 requirements for commercial scenario for RedCap positioning 

· In industrial scenario, consider relaxing the requirements for RedCap positioning compared with the R17 IIoT requirement

Proposal 3: 

· Reuse the evaluation methodology defined in 38.855 and 38.857 for the evaluation of RedCap positioning 

· For assumption of RedCap devices 

· Reduced bandwidth is assumed 

· Both reduced Rx branch and normal Rx branch is assumed 

Reference

[1] RP-213588  Revised SID on Study on expanded and improved NR positioning Intel
