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1. Introduction

In the approved Rel-18 SID on expanded and improved NR Positioning [1], the objective on Positioning support for RedCap UEs was justified as follow:
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As the SID descriptions, the study on RedCap positioning is initiated by RAN1’s evaluation, RAN2 assess the necessity of enhancements based on the evaluation results. Latest agreements in RAN1#110bis e-meeting and RAN2# 119bis e-meeting on positioning for RedCap UEs have been listed as follow [2][3]: 
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This contribution aims to identify potential RAN2 impact on Positioning for RedCap UEs in response to RAN1’s evaluation and corresponding agreements.
2. Discussion
A RedCap UE has reduced capabilities with the intention to have lower complexity with respect to non-RedCap UEs. As defined in Rel-17 TR38.875 “Study on support of reduced capability NR devices”, the intention for support reduced capability NR devices in Rel-17 is to study a UE feature and parameter list with lower end capabilities, relative to Release 16 eMBB and URLLC NR to serve the three uses case which includes Industrial wireless sensors, Video Surveillance, Wearables, and the general requirements for the three use cases are defined as [4]:
· Device complexity: Main motivation for the new device type is to lower the device cost and complexity as compared to high-end eMBB and URLLC devices of Rel-15/Rel-16. This is especially the case for industrial sensors. 

· Device size: Requirement for most use cases is that the standard enables a device design with compact form factor. 

· Deployment scenarios: System should support all FR1/FR2 bands for FDD and TDD.
Based on above use cases and corresponding requirements, the study for NR RedCap devices mainly targets identification of potential UE complexity reduction features and UE power saving/battery lifetime enhancements, the aspects in detail like reduced number of TX/RX antennas, UE bandwidth reduction, half-duplex FDD, Relaxed UE processing time/capability are identified as the potential features for low-complexity, and reduced PDCCH monitoring, e-DRX and RRM are considered as the power saving enhancements.
Observation 1: NR RedCap devices targets to UE complexity reduction and Power saving enhancements.
According to the agreements, it is confirmed by RAN1 that the potential benefits and performance gains of frequency hopping of the DL PRS and UL SRS can be investigated in Release 18 to overcome the limited bandwidth of the RedCap UE’s RF front end, and RedCap UE capability and complexity are suggested to be considered to determine whether or not the frequency hopping can be supported. There is no doubt that the details of frequency hopping are determined by RAN1, but the foreseeable impact on RAN2 is that some assistance information related to frequency hopping may need to be provided to the LMF, to better align with the DL PRS configuration specific PRS patterns. Since RAN1’s evaluation is still in the progress, RAN2 has also agreed to wait for RAN1’ conclusions on the signalling design for assistance data for frequency hopping. Considering RAN1’s conclusions related to bandwidth restriction are quite associated with RAN2’s work on RedCap Positioning, it is suggested that for other enhancements aside from frequency hopping in UE complexity reduction, RAN2 should also wait for more progress on RAN1.
Observation2: RAN2 has also agreed to wait for RAN1’ conclusion on the signalling design for assistance data for frequency hopping.
Proposal 1: For the enhancements aside from frequency hopping in UE complexity reduction, RAN2 is suggested to wait for more progress in RAN1.
Another requirement needs to be considered to support positioning for RedCap UEs is the power saving enhancements, we noticed that some solutions are proposed e.g., DRX enhancements for power efficiency are generally align with the solutions in other sub-agenda, i.e., LPHAP study, similar procedures may be needed to align the configurations between C-DRX configuration and PRS configuration, although the power saving enhancements for LPHAP only targets to RRC_INACTIVE/IDLE state, while RedCap positioning includes UEs in RRC_CONNECTED, the alignment procedures discussed in LPHAP can still be used as reference for power saving purpose, like left LMF to perform the alignment. Since RAN1’ latest evaluation results in LPHAP also have shown that the existing Rel-17 positioning for UEs in RRC_INACTIVE state cannot satisfy the target battery life required by LPHAP use case 6. RAN2 may study the potential areas for higher layer enhancements that may result in reduction of UE power consumption for LPHAP. In order to avoid potential duplication work on power saving solutions, RAN2 is suggested to take the solutions defined in LPHAP into consideration for RedCap Positioning firstly, if the power saving requirements are deemed similar/identical in nature.
Proposal 2: For power saving enhancements of RedCap Positioning, if necessary, RAN2 is suggested to take the solutions defined in LPHAP into consideration.  
3. Conclusion

Observation 1: NR RedCap devices targets to UE complexity reduction and Power saving enhancements.
Observation2: RAN2 has also agreed to wait for RAN1’ conclusion on the signalling design for assistance data for frequency hopping.
Proposal 1: For the enhancements aside from frequency hopping in UE complexity reduction, RAN2 is suggested to wait for more progress in RAN1.
Proposal 2: For power saving enhancements of RedCap Positioning, if necessary, RAN2 is suggested to take the solutions defined in LPHAP into consideration.    
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Positioning support for RedCap UEs, considering the following:


Evaluate positioning performance of existing positioning procedures and measurements with RedCap UEs [RAN1]


Based on the evaluation, assess the necessity of enhancements and, if needed, identify enhancements to help address limitations associated with for RedCap UEs [RAN1, RAN2].





RAN1#110bis-e Agreements: 


For the evaluation of TX/RX frequency hopping for positioning of redcap UEs, the value of the gap between two consecutive hops includes at least from 100us to 5ms.


Companies should indicate if other smaller values are used in their evaluations and justify the feasibility of smaller values.


Study the potential enhancement of the UL SRS for positioning to enable Tx frequency hopping, including but not limited to partial overlapping between hops, hopping bandwidth, time gap between frequency hopping.  


Study the potential enhancement of the DL PRS to enable Tx or Rx frequency hopping, including but not limited to impact on processing capability, hopping bandwidth in the positioning frequency layer, time gap between frequency hopping, measurement period, partial overlapping between hops.


For the evaluation of TX/RX frequency hopping for positioning of redcap UEs, the value of UE speed includes 3 km/h, 30 km/h, 60km/h.


Other values are not precluded.


RAN2 #119 bis-e Agreements:


Information on RedCap UE capability from the UE to the LMF (e.g., restricted bandwidth capability) can be discussed in WI phase.


RAN2 wait for RAN1 conclusion on the signalling design for assistance data for frequency hopping.
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