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1. Introduction
The Rel-18 SID [1] for positioning is achieved as follows:
	· 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]


In this contribution, we discuss some technical enhancements about RedCap positioning from RAN2 perspective.
2. Discussion
In RAN1#110[2], the following agreement about resource frequency hopping has been made:
	Agreement
The potential benefits and performance gains of frequency hopping of the DL PRS and UL SRS can be investigated in release 18, which may take into account at least the following:
· The impact of Doppler, phase offset, timing offset, power imbalance among hops
· RedCap UE capability and complexity considerations
· Impact of RF retuning during frequency hopping
· Details of frequency hopping (including Tx hopping and/or Rx hopping, BWP switching) for the study are FFS


The MIMO SRS frequency hopping has widely been applied to achieve power boosting and full frequency channel information (agreed in LTE, Rel-8 and NR Rel-15). But, the frequency hopping there, is a hopping within single BWP. Similar to the idea above, a frequency hopping of a reference signal for positioning can extend the bandwidth of the reference signal for positioning. By concatenating multiple hops of reference signal for positioning, the effective bandwidth of reference signal for positioning can be enlarged. It should be noted that, the channel condition between each hop should not change much. In a typical scenario (e.g., low mobility and LOS links), this condition might be fulfilled. 
To be specific, there are several candidate solutions of reference signal resource hopping, as listed as follows:
· Frequency hopping within one resource
· [bookmark: _GoBack]In this way, the frequency domain resource of one reference signal is divided into several parts, each part corresponds to a frequency hop, and several hops are shown in different symbols. In other words, the three hopping parts refer to different symbols of one RS resource.
[image: hopping 1]
Figure 1. Example of frequency hopping within one resource
· Frequency hopping within one resource set
· In this way, assuming that one reference signal resource set contains several reference signal resources, then different reference signal resources in the resource set may have different frequency range and correspond to different hops.
[image: hopping 2]
Figure 2. Example of frequency hopping within one resource set
· Frequency hopping between different CCs/BWPs/PFLs/resource sets 
· In this way, the several reference signal resources belonging to different CCs/BWPs/PFLs/resource sets can be associated to compose frequency hopping. One example is, different reference signal resources with the same ID in different CCs/BWPs/PFLs/resource sets correspond to different hops.
[image: hopping 3]
Figure 3. Example of frequency hopping between different CCs
Proposal 1: For RedCap UE, support RAN2 to further study the following candidate solutions of RS resource frequency hopping:
· Frequency hopping within one resource
· Frequency hopping within one resource set
· Frequency hopping between different CCs/BWPs/PFLs/resource sets 

3. Conclusion
In this contribution, the following proposal is presented:
Proposal 1: For RedCap UE, support RAN2 to further study the following candidate solutions of RS resource frequency hopping:
· Frequency hopping within one resource
· Frequency hopping within one resource set
· Frequency hopping between different CCs/BWPs/PFLs/resource sets 
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