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Introduction
The specification of positioning for RedCap devices is one of the objectives in the Rel-18 WID on expanded and improved positioning [1]. The WID depicts the RAN4 work related to this accuracy improvement technology.
In RAN#110, the following agreements are made to define the performance requirements of RedCap positioning [2].
	Issue 5-1-1: Side conditions and channel models for RSTD and UE Rx-Tx measurements for 1Rx UE without Rx FH
Agreements
· The brackets in the side conditions for 1Rx without FH under fading propagation condition can be removed, i.e., the side conditions should be:
· RSTD accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values of -6 dB for the reference cell and -10 dB for the target cell and is based on 4 samples.
· UE Rx-Tx accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values of -3 dB and -10 dB and is based on 4 samples.

Issue 5-1-2: Side conditions and channel models for RSRP measurements for 1Rx UE without Rx FH
Agreements
· PRS-RSRP accuracy requirements for 1 Rx RedCap UE without Rx FH:
· Side conditions: -3 dB, -10 dB.
· 4 samples.
· Generic requirements, not limited to specific propagation conditions.

Issue 5-1-3: Side conditions and channel models for RSRPP measurements for 1Rx UE without Rx FH
Agreements
· PRS-RSRPP accuracy requirements for 1 Rx RedCap UE without Rx FH:
· Side conditions: -3 dB, -10 dB,
· 2-tap channel model from Rel-17 with Nsamples = 4.

[bookmark: _Hlk163045152]Issue 5-1-4: Accuracy requirements for Rx FH and without Rx FH
Agreements
· Accuracy requirements will be defined also for the case with FH.
· The BW set will be extended for the FH case in the accuracy requirements.
· FFS: whether the accuracy requirements are the same or different for the cases with and without FH.

Issue 5-2-1: Channel model for Rx FH in FR2
Agreements
· Accuracy requirement for RedCap positioning with FH in FR2 is defined for TDL-C instead of TDL-A (60 ns delay spread, 300 Hz). 
· Update simulation assumptions from R4-2314460 accordingly (Ericsson will request a tdoc number and updated the sim. assumptions).
· Updated simulation assumptions are captured in R4-2403471.



This contribution investigates impacts to RRM performance requirements for NR positioning enhancements.
Discussion
The impacts to RRM performance requirements for NR positioning are discussed in this section.
Accuracy requirements for RedCap UE with Rx FH 
The accuracy requirements for RedCap positioning have been discussed in RAN#110 [2]. The agreement is made to define the accuracy requirements for the case with FH, and therefore, the bandwidth set is extended to the FH cases for the accuracy requirements. The remaining issue is whether the accuracy requirements are the same or different for the cases with FH and without FH. If RedCap UE is operating with FH, a new accuracy requirement may be required to consider the UE’s measurement bandwidth in each hope and also UE’s total measurement bandwidth after all hops as specified in the simulation assumptions [3]. Due to the distinctive assumptions of RedCap UE with FH, RAN4 should have a different accuracy requirement in the case of RedCap UE with FH. 
The accuracy requirements with FH and without FH should be different. 
In the simulation assumptions, when multiple hops are used in a single MG occasion, UE is reporting based on multiple hops. When the accuracy requirements are defined, the accuracy requirements have to be different depending on the bandwidth of the reported measurement. Therefore, it needs to define the different accuracy requirements depending on the number of hops within a single MG occasion. This is due to the fact that the bandwidth size is a dominant factor to the accuracy of the RSTD and UE Rx-Tx time difference measurement. Based on Cramer-Rao bound, it is clear that the timing measurement accuracy is improved as BW increases. Depending on the number of frequency hops, the accuracy requirement cannot be the same. Hence, RAN4 should define separate accuracy requirement depending the number of frequency hops. 
RAN4 should define the different accuracy requirements depending on the number of hops within a single MG occasion. 

Conclusion
The scope of RRM impacts on performance requirements as part of the Rel-18 WI on Expanded and Improved NR positioning is investigated in this contribution.
The following proposal is made.	
1. The accuracy requirements with FH and without FH should be different. 
RAN4 should define the different accuracy requirements depending on the number of hops within a single MG occasion. 
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