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Introduction
RAN4#110 discussed the issues related to the core requirements for RedCap positioning and bandwidth aggregation for positioning measurements. The agreements are captured in the WF document [1]. In this contribution Ericsson view on remaining issues are presented. 
Remaining issues: RedCap positioning
Minimum PRS bandwidth for Rx FH in INACTIVE/IDLE mode
In the last meeting, the number of Rx hops measured by the UE in a MG instance and the minimum PRS bandwidth for Rx FH in RRC_CONNECTED state was discussed. The agreements reached on these issues in the last meeting are copied below for reference and the corresponding issues related to RRC_INACTIVE/IDLE are discussed.
Agreements on the number of hops within a single MG occasion [1]
· The requirements shall support the following Rx frequency hopping cases:
· 1 hop per slot
· 2 hops per slot
· 1 hop every 2 slots

· The number of Rx hops measured by the UE in a MG instance is given by
· 
where
·  is the maximum number of Rx hops signaled in the UE capability (FG 41-5-1).
·  is the effective number of Rx hops within a MG instance.

Agreement on minimum PRS bandwidth for Rx FH [1]
· The minimum PRS BW expected to be measured with Rx hopping is given by

where
·  is determined by the min. among 1) the configured PRS BW, 2) UE capability (Component 1 of FG 41-5-1), and 3) total BW of all hops requested by LMF.
·  is the BW per hop signaled in the UE capability.
·  is the minimum hop overlap signaled in the UE capability.
·  is the number of Rx hops measured by the UE within a MG instance.

The UE features list after RAN1#116 captures the UE capabilities for Rx FH in RRC_CONNECTED, RRC_INACTIVE and RRC_IDLE states [2]. The UE features list identifies the following UE capabilities to be valid irrespective of the RRC state UE is in.  
1. Maximum DL PRS bandwidth across all hops:	
· FR1: {40, 50, 80, 100}
· FR2: {100, 200, 400}
2. Maximum number of hops: 
· {2, 3, 4, 5, 6}
3. Duration of DL PRS symbols N3 in units of ms a UE can process every T3 ms: 
· T3: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms 
· [bookmark: OLE_LINK20]N3: {0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50} ms. 
4. RF Rx retune times between consecutive hops: 
· FR1: {70us, 140us, 210us} 
· FR2: {35us, 70us, 140us}.
5. Overlapping PRB(s) between adjacent hops: 
· {0, 1, 2, 4}

From the UE capabilities list above, it is apparent that the UE can support the Rx FH cases that were agreed in the last meeting for RRC_CONNECTED state.

Proposal 1: The requirements for RRC_INACTIVE/IDLE state shall support the following Rx FH cases:
· 1 hop per slot.
· 2 hops per slot.
· 1 hop every 2 slots.

The number of Rx hops that UE can measure in RRC_INACTIVE/IDLE state can be defined based on the UE capability in terms of maximum number of hops UE can measure, number of overlapping PRBs between adjacent hops, and the total BW of all hops UE is requested to measure by LMF. 

Proposal 2: The number of Rx hops measured by UE in RRC_INACTIVE/IDLE state is given by
,
where
·  is determined by the minimum among the configured PRS BW, UE capability reported as component 1 of the FG 41-5-1a/1b, and the total BW of all hops requested by LMF.
·  is the BW per hop signalled in the UE capability.
·  is the minimum hop overlap signalled in the UE capability.
·  is the maximum number of Rx hops signalled in the UE capability.

Further to this, the minimum PRS BW UE is expected to measure with Rx FH in RRC_INACTIVE/IDLE mode can be defined as: 
,
where  is based on the proposal 2 above.

Proposal 3: The minimum PRS BW expected to be measured with Rx hopping in RRC_INACTIVE/IDLE state is given by

where
·  is determined by the minimum among the configured PRS BW, UE capability reported as component 1 of the FG 41-5-1, and the total BW of all hops requested by LMF.
·  is the BW per hop signalled in the UE capability.
·  is the minimum hop overlap signalled in the UE capability.
·  is the number of Rx hops measured by the UE in RRC_INACTIVE/IDLE state.

Remaining issues: Bandwidth aggregation for positioning measurements
Impact of nominal channel spacing on core requirement
In the last meeting the issue related to nominal channel spacing for PRS aggregation was discussed and the following agreements were reached.
Agreements from RAN4#110 [1]
· A note on nominal channel spacing can be added in the accuracy requirements to clarify the applicability of the requirements.
· Simulations assumptions in R4-2321461 are already covering the nominal channel spacing.
· FFS: whether any further clarification is needed in the core requirements.

The assumptions made on nominal channel spacing has an impact on the achievable accuracy when the PRS resources from multiple PFLs are aggregated for positioning measurements. For this reason, having a note to clarify the applicability of the requirements as agreed in the last meeting has some merit and shall suffice the purpose of clarifying the condition under which UE is expected to meet the requirements for PRS aggregation. Similar clarification in core requirement however is not needed. 

Proposal 4: Clarification on nominal channel spacing is not needed in the core requirements.

PRS aggregation for PRS-RSRP and PRS-RSRPP
RAN1#115 discussed the issues related to PRS-RSRP and PRS-RSRPP measurements based on bandwidth aggregation. RAN1 agreement on this issue is copied below for reference.
Agreement from RAN1#115 [3]
If the UE/gNB reports aggregated timing measurement, the single reported RSRP/RSRPP (if reported) is based on aggregated PRS/SRS resources across aggregated PFLs/carriers.
· Note1: it is up to RAN4 whether to define a corresponding requirement.
· Note2: for UL, measured SRS signals refer to aggregated SRS resources. For DL, measured PRS signals refer to aggregated PRS resources.

From the RAN1 agreement above, following observations can be made:
Observation 1: UE can report a single PRS-RSRP measurement based on aggregated PRS resources across aggregated PFLs/carriers together with aggregated timing measurements.
Observation 2: UE can report a single PRS-RSRPP measurement based on aggregated PRS resources across aggregated PFLs/carriers together with aggregated timing measurements.
38.133 at its current state is clear about the core requirement for PRS-RSRP measurement reported together with the timing measurements based on aggregated carriers/PFLs. But the core requirement does not clarify about the applicable requirement when the UE reports PRS-RSRPP together with the timing measurements based on the aggregated carriers/PFLs. In our view, similar to PRS-RSRP reported together with timing measurements based on aggregated carriers/PFLs, the core requirement defined for timing measurements based on aggregated carriers/PFLs should also apply to PRS-RSRPP, if the UE reports PRS-RSRPP together with the timing measurements based on the aggregated carriers/PFLs.
Proposal 5: Core requirement for timing measurements (RSTD or UE Rx-Tx) based on aggregated carriers/PFLs apply to PRS-RSRP/RSRPP, when UE reports PRS-RSRP/RSRPP together with the timing measurements (RSTD or UE Rx-Tx) based on the aggregated carriers/PFLs.
Summary
In this contribution remain issues related to RedCap positioning and BW aggregation for positioning core requirements are discussed. The following observations and proposals summarize the discussion presented in this paper.

# Core requirements for RedCap positioning
Proposal 1: The requirements for RRC_INACTIVE/IDLE state shall support the following Rx FH cases:
· 1 hop per slot.
· 2 hops per slot.
· 1 hop every 2 slots.

Proposal 2: The number of Rx hops measured by UE in RRC_INACTIVE/IDLE state is given by
,
where
·  is determined by the minimum among the configured PRS BW, UE capability reported as component 1 of the FG 41-5-1a/1b, and the total BW of all hops requested by LMF.
·  is the BW per hop signalled in the UE capability.
·  is the minimum hop overlap signalled in the UE capability.
·  is the maximum number of Rx hops signalled in the UE capability.

Proposal 3: The minimum PRS BW expected to be measured with Rx hopping in RRC_INACTIVE/IDLE state is given by

where
·  is determined by the minimum among the configured PRS BW, UE capability reported as component 1 of the FG 41-5-1, and the total BW of all hops requested by LMF.
·  is the BW per hop signalled in the UE capability.
·  is the minimum hop overlap signalled in the UE capability.
·  is the number of Rx hops measured by the UE in RRC_INACTIVE/IDLE state.

# BW aggregation for positioning measurements

Proposal 4: Clarification on nominal channel spacing is not needed in the core requirements.

Observation 1: UE can report a single PRS-RSRP measurement based on aggregated PRS resources across aggregated PFLs/carriers together with aggregated timing measurements.
Observation 2: UE can report a single PRS-RSRPP measurement based on aggregated PRS resources across aggregated PFLs/carriers together with aggregated timing measurements.

Proposal 5: Core requirement for timing measurements (RSTD or UE Rx-Tx) based on aggregated carriers/PFLs apply to PRS-RSRP/RSRPP, when UE reports PRS-RSRP/RSRPP together with the timing measurements (RSTD or UE Rx-Tx) based on the aggregated carriers/PFLs.
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