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1 Introduction
[bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK23][bookmark: OLE_LINK11][bookmark: OLE_LINK12]The frequency hopping has been treated as a key solution to improve positioning accuracy for RedCap UE. In this contribution, we further provide some thoughts for the potential enhancement.

2 Time duration shortening for a round of TX hopping
The following agreement considers to further study the potential enhancement related to hopping,
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The RX frequency hopping which is conducted sequentially in time domain allows the UE to receive the PRS in different BWs. The potential risk when “stitching” the PRS in different BWs is the change of the channel due to the movement. The longer time duration the UE performs a round of RX frequency hopping, the higher chance the CFR will be changed. And this is the reason that the time gap between TX hops is a key parameter that also needs to consider the UE RF retuning capability for reception. 

Different UEs may have different RF retuning capability. Unless the signal is on-demand transmission, the gang transmission may determine a single time gap value for all the UEs.

When Redcap UE co-exists with normal UE within a carrier with large BW, the DL-PRS maybe transmitted with large BW. The repetition number could be restricted due to the RS overhead consideration. Then TX frequency hopping with smaller BW for DL-PRS transmission could be conducted close to the DL-PRS transmission with larger BW to facilitate UE to perform RX frequency hopping.

If the repetition number for DL-PRS transmission with larger BW is sufficient so that the Redcap UE is able to finish a round of RX hopping, then the TX frequency hopping with smaller BW is not needed.

For the condition the TX frequency hopping with smaller BW is required, it is expected to shorten the time duration for a round of hopping, in order to avoid the changing channel to impact the “BW stitching”.

Besides the time gap, the number of PRS symbols also impacts the time duration for a round of TX hopping. The DL-PRS designed in Rel-16 has the full staggering form in order to provide the wider observation range. When the redcap UE is able to identify the coarse timing in the first BW, the full staggering transmission for the DL-PRS in the second BW may not be needed, since the intention of frequency hopping for SL-PRS is to improve the resolution (accuracy), not to increase the observation range. Then the partial staggering transmission could be considered in other hops to reduce the symbol number for transmission. Fig.2-1 shows the concept.

Fig. 2-2 shows another concept to have shorter time gap for TX hopping. Since the RF retuning time is UE capability, a good UE, UE 1 in the figure, may access the full staggering pattern on other BWs. The UE 2 has longer RF retuning time, and therefore UE 2 may access the partial staggering pattern on other BWs.

Observation 2-1: If the repetition number for DL-PRS transmission with larger BW is sufficient so that the Redcap UE is able to finish a round of RX hopping, then TX frequency hopping with smaller BW is not needed.

Proposal 2-1: For the DL-PRS transmission by TX hopping, consider full staggering transmission in first BW and partial staggering transmission in other BWs to shorten the total transmission time

Proposal 2-2: Similarly, for the SRS transmission by TX hopping, consider full staggering transmission in first BW and partial staggering transmission in other BWs to shorten the total transmission time 

Proposal 2-3: Then TX frequency hopping with smaller BW for DL-PRS transmission could be conducted close to the DL-PRS transmission with larger BW to facilitate UE to perform RX frequency hopping
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          Fig. 2-1,                                 Fig. 2-2,

3 Conclusion
Observation 2-1: If the repetition number for DL-PRS transmission with larger BW is sufficient so that the Redcap UE is able to finish a round of RX hopping, then the TX frequency hopping with smaller BW is not needed.

Proposal 2-1: For the DL-PRS transmission by TX hopping, consider full staggering transmission in first BW and partial staggering transmission in other BWs to shorten the total transmission time

Proposal 2-2: Similarly, for the SRS transmission by TX hopping, consider full staggering transmission in first BW and partial staggering transmission in other BWs to shorten the total transmission time 

Proposal 2-3: Then TX frequency hopping with smaller BW for DL-PRS transmission could be conducted close to the DL-PRS transmission with larger BW to facilitate UE to perform RX frequency hopping
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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.
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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.




