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Introduction

According to the WID on expanded and improved NR Positioning [1], one of the objectives is to define performance requirements for sidelink positioning, LPHAP, positioning for UEs with Reduced Capabilities (RedCap UEs), bandwidth aggregation for positioning and carrier phase positioning. The detailed objectives are duplicated as following.

	Define corresponding performance requirements and test cases for expanded and improved NR positioning [RAN4]




This contribution provides discussion on performance requirements for positioning with RedCap.

Discussion 
In RAN4 #108 meeting [2], the side conditions for 1Rx without FH are agreed as following. According to companies’ simulation results, we see no issues to define accuracy requirements based on the previous agreed side conditions and the bracket can be removed.
RSTD accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-6, [-10], [-10]) dB.

UE Rx-Tx accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-3, [-10], [-10]) dB.

PRS-RSRP accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-3, [-10], [-10]) dB.

PRS-RSRPP accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-3, [-10], [-10]) dB.

In last meeting, it was agreed that the side conditions for positioning measurements without FH are reused for positioning measurements with FH [3]. Based on above discussion, it is proposed to define accuracy requirements for 1RX (including both without FH and with FH) for above side conditions.
Proposal 1: for RedCap with 1RX (including both without FH and with FH), it is proposed to define accuracy requirements for following side conditions:

RSTD accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-6, -10, -10) dB.

UE Rx-Tx accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-3, -10, -10) dB.

PRS-RSRP accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-3, -10, -10) dB.

PRS-RSRPP accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-3, -10, -10) dB.

For 2Rx RedCap UE without FH, in RAN4 #106bis meeting [4], it was agreed that the side conditions (PRS Es/Iot) defined in Rel-17 are reused for defining corresponding PRS requirements. Since 2RX are in use, no difference is observed between RedCap and non-RedCap. It is proposed to reuse Rel-17 accuracy requirements for 2Rx RedCap UE without FH. For 2Rx RedCap UE with FH, how to define accuracy requirements can be further discussed.

Proposal 2: for RedCap with 2RX without FH, it is proposed to reuse existing accuracy requirements. 
According to the core part discussion, RedCap positioning are considered for RRC_Idle state, RRC_Inactive state and RRC_Connected state. Taking RRC_Connected state as an example, RSTD measurement requirements, PRS-RSRP measurement requirements, UE Rx-Tx time difference measurement requirements and PRS-RSRPP measurement requirements are specified. From test coverage point of view, it is proposed to define tests for all these positioning types.

Propsal 3: For RedCap positioning, it is proposed to define tests for RSTD, PRS-RSRP, UE Rx-Tx time difference and PRS-RSRPP.    
Conclusion

This contribution provides discussion on performance requirements for positioning with RedCap. The proposals are:

Proposal 1: for RedCap with 1RX (including both without FH and with FH), it is proposed to define accuracy requirements for following side conditions:

RSTD accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-6, -10, -10) dB.

UE Rx-Tx accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-3, -10, -10) dB.

PRS-RSRP accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-3, -10, -10) dB.

PRS-RSRPP accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-3, -10, -10) dB.

Proposal 2: for RedCap with 2RX without FH, it is proposed to reuse existing accuracy requirements. 
Propsal 3: For RedCap positioning, it is proposed to define tests for RSTD, PRS-RSRP, UE Rx-Tx time difference and PRS-RSRPP.    
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