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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 following agreements were reached in previous meeting,
	
Agreement
For RedCap UEs, support at least measurements on DL PRS with Rx frequency hopping using a measurement gap
· FFS: details on RedCap UE processing capabilities for DL PRS with Rx frequency hopping and MG
· FFS: the use of a single or multiple instances of a MGs
· FFS: the use of PPW

Conclusion
The scope for RedCap positioning includes FR1 and FR2.

Agreement
For Positioning enhancements for redcap UEs for UL SRS Tx and DL PRS Rx frequency hopping, from the RAN1 perspective, short switching time to allow RF retuning between adjacent hops may be beneficial in terms of accuracy and latency performance.
· Send an LS to RAN4 requesting feedback on the feasible values for the switching time between hops, at least when numerology and bandwidth for each hops can be the same, and the Tx/Rx antennas used in all hops can be the same.


Agreement
For positioning for RedCap UEs with DL PRS Rx Hopping, the UE hops within a DL PRS resource
· FFS: whether there is specification update needed for RAN1
· FFS: remaining details 

Agreement
For RedCap UEs, support SRS for positioning frequency hopping by 
· Using a configuration separate from the existing BWP configuration
· FFS: hopping is configured within a SRS resource or across SRS resources

Agreement
The draft LS in R1-2302126 is endorsed with the addition of the two agreements above. Final LS in R1-2302127.




In this contribution, we further express our views on the present issues.
 
2 Reception frequency hopping for downlink
For downlink, only the reception hopping is supported for RedCap UEs. The reception hopping may be applied to the reception of the DL-PRS that is configured widely for normal UEs. The total measurable BW after reception hopping may be determined by,
· UE RF retuning time
· Repetition number for DL-PRS transmission within a gap
· The DL-PRS resource symbol number

If the DL-PRS repetition within a gap is limited, the UE may perform BW stitching based on the received DL-PRS across gaps. It may degrade the performance and therefore, even though it could be an UE implementation issue but it is not desirable.

If a UE could retune the RF within few symbols, some DL-PRS patterns may allow the UE to hop within a slot. For example, a DL-PRS resource by using comb-4 with 12 symbols, and further, if the UE could retune the RF within 4 symbols, the UE could measure in the first 4 symbols, retune at the second 4 symbols, and again measure at the third 4 symbols. This also means, if the total measurable BW is treated as the UE capability, the DL-PRS structure is a dependent factor.

The suitable UE capability may be the RF retuning time, not the total measurable BW, since it could be DL-PRS structure dependent.

The PPW framework defined in Rel-17 restricts the measurement within the active DL-BWP. If a RedCap UE supports the measurement within PPW and also supports reception frequency hopping, then the BWP switching may be needed. It is known that the BWP switching induces a long delay from performance requirement point of view, and therefore the use of PPW is not desirable


Proposal 2-1: The reception frequency hopping across gap instances for the combination to acquire a larger measurement BW is not considered. If it is supported, there should be a signaling to indicate to NW

Proposal 2-2: Support the reception frequency hopping in each gap instance for the combination to acquire a larger measurement BW

Proposal 2-3: The suitable UE capability for reception frequency hopping could consider RF retuning time, not the total measurable BW, since it could depend on the DL-PRS structure

Proposal 2-4: The use of PPW for positioning measurements for RedCap UEs is not considered


3 Transmission frequency hopping for uplink
For SRS transmission frequency hopping, it was agreed to apply a configuration separate from existing BWP configuration. In our view, the suitable configuration may provide the mechanism to transmit outside BWP within a transmission duration. The configuration may contain the relationship between frequency and time domain. Note that BWP configuration is only related to the frequency domain.

The configuration may consider the following aspects,
· The duration in terms of symbol number between the end of a hop and the start of next hop is related to the UE RF retuning time capability
· It implicitly or explicitly configures a transmission duration for a number of hops, where
· there is transition time at the end to retune back to the original BWP
· there is transition time at the beginning if the first transmission is not exactly within the uplink BWP
· The starting RB location for each hop
· The BW and the RE offset configuration could be common for all hops
· It is up to NW to determine whether there is partial overlapping in frequency domain, or the overlapping RB number between hops

And within a transmission duration, UE is not expected to transmit data or other reference signals. However, it is also feasible to consider a signaling to abort the transmission in an instance when other uplink transmission has higher priority. The signaling could be indicated no later than a certain time before the transmission.

It is feasible to have a particular SRS resource set for hopping purpose in which each resource has the associated beam direction, and each resource could be associated with several different starting RB locations in different time instances. The resource transmitting in different starting RB locations has the same transmission power and the same transmission direction.




[bookmark: _Hlk131810485]Proposal 3-1: For the configuration for SRS transmission frequency hopping, UE may report the RF retuning capability, since the duration in terms of symbol number between the end of a hop and the start of next hop is related to the UE RF retuning capability

Proposal 3-2: For the configuration for SRS transmission frequency hopping, consider to have the transition time at the end to retune back to the original BWP  

Proposal 3-3: For the configuration for SRS transmission frequency hopping, consider to have the transition time at the beginning if the first transmission is not exactly within the uplink BWP

Proposal 3-4: For the configuration for SRS transmission frequency hopping, it is up to NW to determine whether there is partial overlapping in frequency domain, or the overlapping RB number between hops

Proposal 3-5: For SRS transmission frequency hopping, UE is not expected to transmit data or other reference signals

Proposal 3-6: For SRS transmission frequency hopping, consider a mechanism to abort the transmission in an instance when other uplink transmission has higher priority

Proposal 3-7: It is feasible to have a particular SRS resource set for hopping purpose in which each resource has the associated beam direction, and each resource could be associated with several different starting RB locations in different time instances. The resource transmitting in different starting RB locations has the same transmission power and the same transmission direction
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4 Conclusion
Proposal 2-1: The reception frequency hopping across gap instances for the combination to acquire a larger measurement BW is not considered. If it is supported, there should be a signaling to indicate to NW

Proposal 2-2: Support the reception frequency hopping in each gap instance for the combination to acquire a larger measurement BW

Proposal 2-3: The suitable UE capability for reception frequency hopping could consider RF retuning time, not the total measurable BW, since it could depend on the DL-PRS structure

Proposal 2-4: The use of PPW for positioning measurements for RedCap UEs is not considered
Proposal 3-1: For the configuration for SRS transmission frequency hopping, UE may report the RF retuning capability, since the duration in terms of symbol number between the end of a hop and the start of next hop is related to the UE RF retuning capability

Proposal 3-2: For the configuration for SRS transmission frequency hopping, consider to have the transition time at the end to retune back to the original BWP  

Proposal 3-3: For the configuration for SRS transmission frequency hopping, consider to have the transition time at the beginning if the first transmission is not exactly within the uplink BWP

Proposal 3-4: For the configuration for SRS transmission frequency hopping, it is up to NW to determine whether there is partial overlapping in frequency domain, or the overlapping RB number between hops

Proposal 3-5: For SRS transmission frequency hopping, UE is not expected to transmit data or other reference signals

Proposal 3-6: For SRS transmission frequency hopping, consider a mechanism to abort the transmission in an instance when other uplink transmission has higher priority

Proposal 3-7: It is feasible to have a particular SRS resource set for hopping purpose in which each resource has the associated beam direction, and each resource could be associated with several different starting RB locations in different time instances. The resource transmitting in different starting RB locations has the same transmission power and the same transmission direction
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