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Introduction
RAN4#108 discussed issues related to RedCap positioning. The agreements and issues identified for further study are captured in the WF document [1]. In this contribution we present our views on the open issues identified in [1].
Discussion
Measurement period requirement for without FH case
In previous meetings core requirement for RedCap positioning was discussed and the following agreements were made:
Agreements (RAN4#106):
· Reuse Rel. 17 core requirements to define core requirements for RedCap UE positioning in RRC_CONNECTED state for 2Rx RedCap UE for FDD/TDD without frequency hopping. FFS on RRC_INACTIVE state.

Agreements (RAN4#106bis-e):
· In general, the PRS requirements for RedCap UE shall be defined for both FR1 and FR2.
· PRS requirements for 1Rx RedCap UE shall be defined only for FR1.

Agreements (RAN4#106bis-e):
· RedCap UE positioning without frequency hopping
· Define the requirements in RRC_CONNECTED and RRC_INACTIVE states.
· RedCap UE positioning with frequency hopping
· Define the requirements in RRC_CONNECTED state
· FFS for requirements in RRC_INACTIVE state.
· FFS whether to define requirements in RRC_IDLE state

Agreements (RAN4#107)
· PRS requirements for both 1Rx and 2Rx RedCap UE without FH shall be defined for all the Rel-16/Rel-17 positioning features/techniques.

Specify RRM requirements for positioning including RRM measurements and procedures for RedCap UEs for both with and without frequency hopping [RAN4].RAN1#114 agreed on UE features list for Rel. 18 positioning. In the agreed feature list TEG and M-sample measurement are not identified as feature groups for RedCap UEs for positioning. Therefore, in our view, to define core requirements for RedCap positioning without FH, RAN4 should consider the following approach:
· Rel. 16/17 core requirement for positioning measurements also apply to 2Rx RedCap UE for the case when the UE is not configured to perform FH to receive DL PRS resources for positioning measurements.
· Rel. 16/17 core requirement for positioning measurements apply to 1Rx RedCap UE for the case when the UE is not configured to perform FH to receive DL PRS resources for positioning measurements. In this case the default value of NRxBeam,i = 1 in the core requirement formula.

Proposal 1: Rel. 16/17 measurement period requirement for positioning measurements also apply to 2Rx RedCap UE for the case when the UE is not configured to perform FH to receive DL PRS resources for positioning measurements.
Proposal 2: Rel. 16/17 measurement period requirement for positioning measurements apply to 1Rx RedCap UE for the case when the UE is not configured to perform FH to receive DL PRS resources for positioning measurements. In this case the default value of NRxBeam,i = 1 in the core requirement formula.

Relation with Rel-16/Rel-17 positioning for PRS measurements with FH
In the last meeting, Rel. 17 features to be supported for RedCap positioning with FH was discussed where the following agreements were reached. It was agreed to support all Rel. 16 features and Rel. 17 features such as positioning measurements with reduced number of samples with gaps, reduced Rx beam sweeping factor with gaps for RedCap positioning. Whether to support TEG for RedCap positioning when UE is configured to perform positioning measurement with FH was agreed for further study.
Agreements:
· All Rel-16 features are supported for RedCap positioning measurement with FH.
· In addition, reduced number of samples with gaps and reduced Rx beam sweeping factor with gaps are supported for RedCap positioning measurement with FH. TEG is FFS.
When a UE is configured to perform FH to receive DL PRS resources for positioning measurement, UE performs hopping as shown in the example schematic in Figure 1. After completion of DL PRS reception in a hop, UE retunes its RF to receive DL PRS in another hop without switching its active BWP. Since there is no active BWP switching between hops, UE is expected to receive PRS resources that are outside of its configured active BWP. Within this framework, conditions for Nsample = 1 cannot be met and therefore for FH case, it needs to be clarified that reduced number of samples for positioning measurement is only supported for Nsample = 2.
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[bookmark: _Ref138066085]Figure 1. Rx FH for DL PRS reception.

Proposal 3: For RedCap positioning with FH, requirements are only derived for Nsample = 2 for reduced number of samples case.
Proposal 4: Whether to support TEG for RedCap positioning with FH is up to RAN1.

Side conditions for 1Rx without FH
RAN4#107 agreed to reuse rel. 17 side conditions to define performance requirements of 1Rx RedCap UE under AWGN propagation condition for both Nsample = 1 and Nsample = 4. For fading channels, it was agreed to evaluate positioning measurement accuracy under side conditions higher than in Rel. 17. RAN4#108 discussed the side conditions for 1Rx RedCap UE and reached to the agreements below:
Agreements:
· 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 R4-2312732 we made the following observations:
Observation 1: Similar RSTD accuracies can be achieved under TDL-A propagation condition when SINR is (-6, -10, -10) dB and (-6, -6, -6) dB.
Observation 2: Similar Rx-Tx measurement accuracies can be achieved under TDL-A propagation condition when SINR is (-3, -6, -6) dB and (-3, -10, -10) dB.
Observation 3: Similar PRS-RSRP measurement accuracies can be achieved under TDL-A propagation condition when SINR is (-3, -6, -6) dB and (-3, -10, -10) dB.
Observation 4: Similar PRS-RSRPP measurement accuracies can be achieved under Two-tap propagation condition when SINR is (-3, -6, -6) dB and (-3, -10, -10) dB.

Based on these observations following are proposed: 
Proposal 5: RSTD accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-6, -10, -10) dB for Nsample = 4.
Proposal 6: UE Rx-Tx accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-3, -10, -10) dB for Nsample = 4. 
Proposal 7: PRS-RSRP accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-3, -10, -10) dB for Nsample = 4.
Proposal 8: PRS-RSRPP accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-3, -10, -10) dB for Nsample = 4.  

Summary
In this contribution open issues identified in the WF document are discussed. The following observations and proposals summarize the discussion presented in this paper.

# Measurement period requirement for RedCap positioning without FH
Proposal 1: Rel. 16/17 measurement period requirement for positioning measurements also apply to 2Rx RedCap UE for the case when the UE is not configured to perform FH to receive DL PRS resources for positioning measurements.
Proposal 2: Rel. 16/17 measurement period requirement for positioning measurements apply to 1Rx RedCap UE for the case when the UE is not configured to perform FH to receive DL PRS resources for positioning measurements. In this case the default value of NRxBeam,i = 1 in the core requirement formula.

# Measurement period requirement for RedCap positioning with FH
Proposal 3: For RedCap positioning with FH, requirements are only derived for Nsample = 2 for reduced number of samples case.
Proposal 4: Whether to support TEG for RedCap positioning with FH is up to RAN1.

# Side conditions for RedCap positioning (1Rx) without FH
Proposal 5: RSTD accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-6, -10, -10) dB for Nsample = 4.
Proposal 6: UE Rx-Tx accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-3, -10, -10) dB for Nsample = 4. 
Proposal 7: PRS-RSRP accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-3, -10, -10) dB for Nsample = 4.
Proposal 8: PRS-RSRPP accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-3, -10, -10) dB for Nsample = 4.
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