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Introduction
In RAN4#108bis meeting, RAN4 has discussed general RRM impacts of the RedCap UE positioning with conclusions captured in [1]. In this paper, we will further discuss the potential RRM requirements for RedCap UE Positioning.
Discussion
General aspects/scenarios for RedCap positioning
Issue 2-1-1: PRS measurements with FH without gaps
In last meeting, there are some proposals about PRS measurements with FH without gaps. RAN1 currently only considers the case that the PRS measurements are implemented in gaps and no discussions on gapless case up to now. We, therefore, think RAN4 should not define requirements for PRS measurements with FH for gapless case until RAN1 decides to support such case.
Proposal 1: Whether to support gapless based PRS measurements with FH is up to RAN1 and no RAN4 work until RAN1 decides to support such case. 
PRS measurements for RedCap without FH
Issue 2-2-1: Side conditions for 1Rx without FH
In RAN4#108 meeting, an agreement was achieved on the side condition for 1Rx RedCap UE without FH under fading propagation condition. But brackets were added because a few companies wanted to further check the applicability of the side condition: 
	In RAN4#108, following was agreed in the WF in R4-2314353:
•	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.


[bookmark: _GoBack]Based on our simulation results [2] and proposal in RAN4#108 meeting [3], we think the brackets can be removed. 
Proposal 2: The brackets in the side condition 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 (-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.
PRS measurements for RedCap with FH
Issue 2-3-1: Side conditions for RedCap UE PRS measurements with FH
In lasting meeting, we provided our simulation results [4] for RedCap UE PRS measurements with FH. According to the results, the existing measurement accuracy requirements can be met. We, therefore, think the side conditions for PRS measurements without FH can be reused for PRS measurements with FH.
Proposal 3: The side conditions for measurements without FH can be reused for measurements with FH. 
Issue 2-3-2: Measurement sample definition under FH
There are two cases according to RAN1’s agreements on the FH-based measurement and reporting methods:
	Case1: A single measurement based on receiving multiple hops of the DL PRS or UL SRS for positioning.
	Case2: One measurement where a measurement is associated with one received hop.
The definition of measurement sample used to define measurement requirements may be different in these two cases. In our opinion, the intention of using FH is to achieve higher measurement accuracy over a larger bandwidth. Hence, Case1 should be prioritized, and the definition of measurement sample can be defined as a PRS measurement over multiple hops within a single measurement gap.
Proposal 4: Measurement sample under FH can be defined as a PRS measurement over multiple hops within a single measurement gap.
Issue 2-3-3: Number of Rx beam sweeps for defining PRS measurement requirements with FH
In last meeting, two options were proposed to define the number of Rx beam sweep factor for PRS measurement requirements with FH. In our opinion, these two options are not mutually exclusive, and therefore we think the definition of Rx beam sweeping factor in Rel-17 can be reused. 
	RAN4#108bis:
· Proposals
· Option 1: QC
· The Rx beam sweeping factor (NRxBeam) definition in Rel-17 is reused for PRS measurements with FH.
· Option 2: OPPO
· For RedCap positioning, the reduced Rx beam sweeping factor N_RxBeam in FR2 is determined by UE capability supportedLowerRxBeamSweepingFactor-FR2.


Proposal 5: The Rx beam sweeping factor definition in Rel-17 is reused for PRS measurements with FH.
Issue 2-3-4: Applicability condition for PRS measurement requirements with FH
Regarding the applicability condition for PRS measurement requirements with FH, a proposed in lasting meeting was:
	RAN4#108bis:
· Proposals
· Option 1: QC
· Requirements for PRS measurements with FH are applicable subject to explicit request by the LMF to perform measurements with FH.
RAN1#114bis:
Agreement
For DL PRS Rx hopping, support the LMF to include an explicit request for DL PRS Rx hopping measurements and reporting in the location request signaling. 


Moreover, RAN1 also achieved a similar agreement on applicability condition shown above. Hence, we think the explicit request by the LMF for measurement with FH should be one of the applicability conditions.
Proposal 6: Explicit request by LMF for measurements with FH should be one of the applicability conditions for measurement requirements.
Issue 2-3-5: PRS BW in gap for PRS measurement with FH
Regarding the calculation of effective BW, as we proposed in the last meeting, the effective BW can be derived by the equation below for Case1 assuming the measured hops have the same BW: 

Where  is configured BW for PRS,  is the number of RBs per hop,  is number of hops and  is the number of overlapping RBs between hops.
For Case2, the effective BW is equal to the BW occupied by the hop on which the measurement is performed. It can also be obtained by using the above equation with  and . 
Proposal 7: The effective bandwidth for PRS measurements for RedCap with FH can be derived by the equation: , where, 
·  is the configured BW for PRS.
·  is the number of RBs per hop.
·  is number of hops.
·  is the number of overlapping RBs between hops.
UE feature list
Regarding UE feature list, UE processing capability-related features are covered in RAN1 feature list discussion [5], e.g., {N, T} and N’. From RAN4 perspective, one more UE feature shall be defined. The one is the support of reduced sample positioning measurements for RedCap UE in RRC_IDLE state. Corresponding signalling needs to be defined to indicate UE to perform reduced sample measurements. 
Proposal 8: The following UE feature-related signalling should be defined to indicate UE to perform the corresponding measurements:
· Support of reduced sample positioning measurement for RedCap UE in RRC_IDLE state.
Conclusions
This paper discussed the general issues for RedCap UE positioning, and the following proposals are provided:
Proposal 1: Whether to support gapless based PRS measurements with FH is up to RAN1 and no RAN4 work until RAN1 decides to support such case.
Proposal 2: The brackets in the side condition 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 (-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 3: The side conditions for measurements without FH can be reused for measurements with FH. 
Proposal 4: Measurement sample under FH can be defined as a PRS measurement over multiple hops within a single measurement gap.
Proposal 5: The Rx beam sweeping factor definition in Rel-17 is reused for PRS measurements with FH.
Proposal 6: Explicit request by LMF for measurements with FH should be one of the applicability conditions for measurement requirements.
Proposal 7: The effective bandwidth for PRS measurements for RedCap with FH can be derived by the equation: , where, 
·  is the configured BW for PRS.
·  is the number of RBs per hop.
·  is number of hops.
·  is the number of overlapping RBs between hops.
Proposal 8: The following UE feature-related signalling should be defined to indicate UE to perform the corresponding measurements:
· Support of reduced sample positioning measurement for RedCap UE in RRC_IDLE state.
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