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Introduction
In RAN plenary #98-e meeting, a new WID [1] on expanded and improved NR positioning was approved and the following objectives were identified:
	· 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 this contribution, we provide our views on the enhancement to the RedCap UE positioning.
Discussion
In [2], from RAN1’s perspective, the PRS frequency hopping and SRS frequency hopping was recommended to improve the positioning performance of the RedCap UEs.
	From RAN1's perspective, for positioning of RedCap UEs, support of PRS frequency hopping and SRS frequency hopping are recommended for normative work.
-	During the normative work, the complexity of the corresponding capabilities for RedCap UEs should be addressed for the introduction of appropriate capabilities for RedCap UEs.




PRS frequency hopping
In the RAN1 #112 meeting, the following conclusions were decided:
	Conclusion
For positioning enhancements for RedCap UEs, only Rx frequency hopping of the DL PRS is supported.


For DL PRS frequency hopping (FH), only the Rx frequency hopping of DL PRS were further studied in RAN1. The Rx frequency hopping of the DL PRS solution was illustrated in Figure 1.
Rx frequency hopping of DL PRS Solution: PRS reception frequency hopping, in which gNB transmits a wide-band DL PRS, and the RedCap UE receives the wide-band PRS in a frequency hopping way. The UE combines the received narrow-band DL PRS resource to achieve the requirement of positioning accuracy defined in [2] for the RedCap UE.
[image: ]
Figure 1. Rx frequency hopping of DL PRS Solution

For the Rx frequency hopping of DL PRS, the UE need to be configured with a narrow-band part of a wide-band PRS for Rx frequency hopping.
Proposal 1: the UE needs to be configured with a narrow-band part of a wide-band PRS in the IE NR-DL-PRS-Info for Rx frequency hopping of DL PRS.
SRS frequency hopping
For UL SRS frequency hopping (FH), 2 solutions were studied in RAN1 as mentioned in [3] in Figure 2. 
Solution 1: introduce a virtual BWP, which is equivalent to 100 MHz. The SRS for positioning resources for RedCap UE frequency hopping transmission is configured per this virtual BWP, and for each hop, the SRS is transmitted within a set of subcarriers up to 20MHz with different point A.
Solution 2: enhance the SRS for positioning configuration, in which the SRS for positioning frequency hopping is configured across multiple BWPs.


Figure 2．
For SRS frequency hopping, RAN2 needs to wait the progress for the down-selection between above two solutions from RAN1.
Proposal 2: For SRS frequency hopping, RAN2 needs to wait the progress from RAN1. 

Conclusion
In this contribution, the discussion on the Redcap positioning is provided.
Proposal 1: the UE needs to be configured with a narrow-band part of a wide-band PRS in the IE NR-DL-PRS-Info for Rx frequency hopping of DL PRS.
Proposal 2: For SRS frequency hopping, RAN2 needs to wait the progress from RAN1. 
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