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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 RAN4#109 [2], general aspects/scenarios for RedCap positioning were discussed. 
	[bookmark: _Hlk148007630]Issue 2-1-1: PRS measurements with FH without gaps
Agreements:
· PRS measurements with FH without gaps is not supported and therefore no RAN4 requirements are needed.
Issue 2-1-2: Applicable RRC states for PRS measurements without FH
Agreements:
· RAN4 is already defining requirements of RedCap positioning without FH in RRC_IDLE and RRC_INACTIVE. In RRC idle the requirements are for RSTD, PRS-RSRP, PRS-RSRPP.
Issue 2-1-3: Applicable RRC states for PRS measurements with FH
Agreements:
· Uphold the previous agreement in WF in R4-2314353 at RAN4#108
· 



In RAN4#109 [2], PRS measurements for RedCap without FH were discussed. 
	Issue 2-2-1: CSSF for PRS measurement requirements in RRC connected state without FH
Agreements:
· Update clause 9.1A.5.2 to update CSSF for PRS measurement requirements in RRC connected state without FH
· Ericsson volunteers to provide the draft CR:
· CR#20A: CSSF for PRS measurement requirements in RRC connected state for RedCap



In RAN4#109 [2], PRS measurements for RedCap with FH were discussed. 
	Issue 2-3-1: Side conditions for PRS measurements with FH
Agreements:
· The side conditions for positioning measurements without FH are reused for positioning measurements with FH.
Issue 2-3-3: Nsample for reduced number of samples in PRS measurement requirements with FH
Agreements:
· When UE is configured to perform positioning measurements with FH then Nsample = 2 is considered in measurement period requirement for reduced number of sample case.
Issue 2-3-4: Measurement sample definition under FH
Agreements:
· Measurement sample under FH is defined as a PRS measurement over multiple hops within a single measurement gap.
Issue 2-3-5: Number of Rx beam sweeps for defining PRS measurement requirements with FH
Agreements:
· The Rx beam sweeping factor (NRxBeam) definition in Rel-17 is reused for PRS measurements with FH.
Issue 2-3-6: Number of hops within a single MG occasion
Agreements:
· Number of hops within a single MG occasion is defined as a requirement. The details are FFS:
Issue 2-3-7: Type of PRS measurement requirements with FH
Agreements:
· RAN4 to define requirements for positioning measurement based on multiple hops.
Issue 2-3-10: Applicability conditions for PRS measurement requirements with FH
Agreements:
· Requirements for PRS measurements with FH are applicable subject to explicit request by the LMF to perform measurements with FH.




This contribution investigates impacts to RRM core requirements for RedCap positioning.
Discussion
The remaining issues and impacts to RRM core requirements for RedCap positioning on DL and UL are discussed in this section.

PRS measurement for RedCap with FH

	· Proposals
· Option 1: HW
· The number of hops within a single MG occasion  is defined as

where 
·  is the number of PRS repetitions within the MG occasion
·  is the PRS repetition interval (given by dl-PRS-ResourceTimeGap)
·  is the number of slots per hop and  
·  if the RF switching time is ≤ 7 symbols and  otherwise
·  is the maximum number of hops derived from the configured PRS BW 
· Option 2: QC
·  if  or , otherwise 
·  is the number of PRS inter-slot repetitions within a single MG instance, excluding the gap retuning times
·  is the stride of PRS inter-slot repetitions
·  is the number of frequency hops per slot as a function of number of PRS symbols, PRS comb size, and retuning time between hops. FFS how to determine  from these parameters and whether to limit its maximum value.


It is discussed that the number of hops within a single MG occasion is defined as a requirement. For the definition of the number of hops, the upper bound of the number of hops in an MG occasion is determined based on the configured PRS BW. In the definition of Option1, it needs a further discussion on whether the unit of K and M should be a slot, and also the method of defining the value of K’ remains unclear. Therefore, the number of hops should be defined as a function of factors such as PRS symbols, PRS comb size, switching time, total PRS BW size, and maximum BW size supported by UE. 
The upper bound of the number of hops in an MG occasion is determined based on the configured PRS BW and/or the maximum size of PRS BW. 
The number of hops should be defined as a function of factors such as PRS symbols, PRS comb size, switching time, total PRS BW size, and maximum BW size supported by UE. 

Conclusion
The scope of RRM impacts for RedCap positioning as part of the Rel-18 WI on Expanded and Improved NR positioning is investigated in this contribution.
The following proposals are made.	
1. The upper bound of the number of hops in an MG occasion is determined based on the configured PRS BW and/or the maximum size of PRS BW. 
The number of hops should be defined as a function of factors such as PRS symbols, PRS comb size, switching time, total PRS BW size, and maximum BW size supported by UE. 
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