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[bookmark: _Toc116995841]Introduction
This paper presents our views on the feasible values for switching time for frequency hopping in RedCap UEs. Further, this paper presents several proposals for the currently incomplete evaluation assumptions for carrier phase positioning.    
[bookmark: _Toc116995842]Discussion
Frequency hopping for RedCap UEs
RAN1 sent a LS toRAN4 asking feedback on the feasible values for switching time between frequency hops applicable for the reception of DL PRS and transmission of uplink SRS for positioning [1]. Additional conditions for the switching are that the numerology and bandwidth for each hop are the same, and the Tx/Rx antennas used in all hops are the same. 
[bookmark: _Hlk132042788]In case the RedCap device has two receive chains with independent PLLs, they can be used alternately for the frequency hops i.e., when one chain is actively receiving, the other chain can be preconfigured corresponding to the RF configuration of the next frequency hop. This condition leads to the smallest possible switching time at the cost of diversity gain.
For RedCap UEs with only single receive chain, as there is no standby receiver available, they must be reconfigured for each frequency hop. The minimum RF configuration change corresponds to the case where only the centre frequency of the carrier is changed without changing the bandwidth and numerology. In this case, only the PLL settling time should govern the switching time. 
In case of SRS transmission, the hop time can be in the order of couple of micro-seconds.
In uplink case, one of the use cases of transmit power time mask is to define the transient period(s) allowed between continuous ON-power transmissions with RB hopping. The shortest transient time based on UE capabilities can be 2ms, with default being 10ms [2] for FR1. This hop is within 20 MHz only in case of FR1.
Minimum UE receiver reconfiguration time is implementation specific and does require an input from different UE vendors.
Based on these observations, it can be concluded that although the hopping time can be of the order of micro-seconds, it depends on the UE architecture. 

Thus, following proposals are made.  
There can be a difference in switching time between 1Rx and 2 Rx RedCap UEs. 
We encourage UE vendors to share their views on what can be the possible hop time for PRS reception.
We encourage UE vendors to share their views on what can be the possible hop time for SRS transmission.


[bookmark: _Toc116995848]NR carrier phase positioning
In the last RAN1 WG meeting, RAN1 has agreed to introduce DL carrier phase (CP) and DL carrier phase difference (CPD) measurements [3]. However, to get a reliable phase measurement, UE phase noise must be characterized. The models required for this characterization are incomplete as can be seen from the current state of TR 38.859 [4]. Based on this observation, we propose the following:
RAN4 shall define the assumptions required for the evaluation framework for NR carrier phase positioning. 
We encourage companies to review TR 38.859 and identify the missing aspects required to assess the impairments for NR carrier phase positioning.
Conclusion
In this paper, the following observations are made:
1. In case the RedCap device has two receive chains with independent PLLs, they can be used alternately for the frequency hops i.e., when one chain is actively receiving, the other chain can be preconfigured corresponding to the RF configuration of the next frequency hop. This condition leads to the smallest possible switching time at the cost of diversity gain.
For RedCap UEs with only single receive chain, as there is no standby receiver available, they must be reconfigured for each frequency hop. The minimum RF configuration change corresponds to the case where only the centre frequency of the carrier is changed without changing the bandwidth and numerology. In this case, only the PLL settling time should govern the switching time. 
In case of SRS transmission, the hop time can be in the order of couple of micro-seconds.
In uplink case, one of the use cases of transmit power time mask is to define the transient period(s) allowed between continuous ON-power transmissions with RB hopping. The shortest transient time based on UE capabilities can be 2ms, with default being 10ms [2] for FR1. This hop is within 20 MHz only in case of FR1.
Minimum UE receiver reconfiguration time is implementation specific and does require an input from different UE vendors.
The following proposals are made:
1. There can be a difference in switching time between 1Rx and 2 Rx RedCap UEs. 
We encourage UE vendors to share their views on what can be the possible hop time for PRS reception.
We encourage UE vendors to share their views on what can be the possible hop time for SRS transmission.
RAN4 shall define the assumptions required for the evaluation framework for NR carrier phase positioning. 
We encourage companies to review TR 38.859 and identify the missing aspects required to assess the impairments for NR carrier phase positioning.
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