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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 as replicated below:
	· Specify support of positioning for UEs with Reduced Capabilities (RedCap UEs)
· Specify support of Frequency Hopping (FH) beyond maximum RedCap UE bandwidth for reception of DL PRS and transmission of UL SRS for positioning [RAN1, RAN2].
· NOTE: The complexity of the corresponding capabilities for RedCap UEs should be addressed for the introduction of appropriate capabilities for RedCap UEs.
· Specify RRM requirements for positioning including RRM measurements and procedures for RedCap UEs for both with and without frequency hopping [RAN4].



In RAN4#108 [2], general aspects/scenarios for RedCap positioning were discussed. 
	Issue 2-1-1: Applicable RRC states for Redcap positioning with FH
Agreements:
· RAN4 will prioritize defining Redcap positioning requirements with FH in RRC connected and then will define Redcap positioning requirements with FH in RRC inactive state and RRC idle state.
Issue 2-1-2: Relation with Rel-16/Rel-17 positioning for PRS measurements with FH
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.





In RAN4#108 [2], PRS measurements for RedCap without FH were discussed. 
	Issue 2-2-1: Side conditions for 1Rx without FH
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 RAN4#108 [2], PRS measurements for RedCap with FH were discussed. 
	Issue 2-2-1: Simulations for 1Rx with FH
Agreements:
· Link simulation assumptions for RedCap positioning measurement with FH according to R4-2314361. 



In RAN4#108 [2], PRS measurement report mapping for RedCap was discussed. 
	Issue 2-4-1: PRS measurement report mapping for RedCap with and without FH
Agreements:
· Existing measurement report mapping table is re-used to report positioning measurements performed by RedCap UE with and without FH.




This contribution investigates impacts to RRM core requirements for RedCap positioning.
Discussion
Impacts to RRM core requirements for RedCap positioning on DL and UL are discussed in this section.
General aspects/scenarios for RedCap positioning
Relation with Rel-16/Rel-17 positioning for PRS measurements with FH
In RAN4#108, it is agreed that all Rel-16 features are supported for RedCap positioning measurement with FH. In addition, the reduced number of samples with gaps and the reduced Rx beam sweeping factor with gaps, respectively, are supported for RedCap positioning measurement with FH. Also, UE can receive DL PRS in multiple hops when using Rx TEG. Therefore, Rx TEG can be supported for RedCap positioning measurement with FH.
Rx TEG is supported for RedCap positioning measurement with FH. 
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. Rx TEG is supported for RedCap positioning measurement with FH. 
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Annex 
The agreements related to RedCap positioning in RAN1#114 are captured below. 
	Agreement
PRS Rx frequency hopping for RRC_INACTIVE state and for RRC_IDLE state is supported for a RedCap UE.

Agreement
For the SRS Tx hopping, both hopping patterns (i.e. one cycle containing all the hops) that can span across slots or fit within one slot are supported.
· FFS: determination of the starting symbol position for each hop
· FFS: duration of each hop

Agreement
the RAN1#113 agreement is amended as follow
	Agreement
For RedCap UEs positioning transmitting the UL SRS with frequency hopping, regarding the collisions between other UL and DL signals/channels and the UL SRS with frequency hopping, support both of the following options 
· Option 1: UL time window where the UE is not expected to []transmit other signals/channels and is only expected to transmit FH SRS for positioning.
· FFS details of an UL time window
· Note: it implies that UE drops the transmission of other signals/channels and transmits SRS for positioning
· Option 2: new collision rules between the UL SRS with frequency hopping and other UL and DL signals/channels/. Option 2 can apply without [or outside] UL time window (i.e. option 1)
· FFS: details on the collision rules
· Note: it is understood that option 2 is a component of the feature for UL SRS Tx hopping (FG 41-5-2), and option 1 is a separate feature group.




Agreement
SRS for positioning with Tx hopping can be configured outside of the active UL BWP
· The configuration may include SCS, CP size and bandwidth (position and size), which can use a SCS, CP size and bandwidth different from the UL active BWP

Agreement
For SRS Tx hopping, the configuration includes:
· a hop bandwidth common to all hops
· FFS: possible values
· a single overlap value can be configured for all hops for the SRS resource
· FFS: possible values 
· The starting slot offset and starting symbol for the SRS resource with tx hopping (first hop)
· FFS: possible values  
· the starting slot offset and symbol for each of the hops following the first hop, 
· Note Up to ran2 to design signaling of the starting position for each hop, i.e. how the SRS resource configuration signaling indicates the starting slot offset and starting symbol for the hops following the first hop
· FFS: possible values 
· The number of consecutive symbols in a hop common to all hops
· FFS: possible values 
· The number of hops 
· FFS: possible values 
· UE does not expect to be configured for any hops across slot boundaries, i.e.the starting position + duration of a hop cannot exceed a slot duration
· FFS: whether/how special handling for the last hop overlap

Agreement
The UL time window for UL SRS for positioning with Tx hopping can be configured to be periodic with configurable starting SFN, slot and symbol number, periodicity, duration
· FFS values for starting SFN, slot and symbol number, periodicity and duration





