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Background
RAN4 has received an LS from RAN1 in [1] with a question on the anticipated time/frequency tracking accuracy for further RAN1 studies of NR reference signals for fine time and frequency tracking, particular with regard to higher carrier frequencies and UE mobility as compared to LTE. This contribution contains a proposed reply based in the discussion in [2] concluding that RAN4 can only provide information on the expected accuracy of the basic frequency generation at this stage, along with a request for more information from RAN1 on the anticipated RS structure for a more detailed RAN4 reply in a further LS exchange.  
2
Proposal
It is proposed to send the attached Reply LS to RAN1.
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1. Overall Description:

RAN4 would like to thank RAN1 for the LS in R1-1704103. With regard to the question whether or not RAN1 can assume the LTE level of time/frequency tracking accuracy, e.g. ±0.1 PPM of carrier frequency, taking into account at least following aspects of NR:
· Carrier frequencies 
· UE mobility 
· Transmission bandwidth

· MCS
· Subcarrier spacing 
· Single and multiple TRP transmissions

· MIMO
RAN4 would like to inform RAN1 that the answer depends on both the accuracy of the basic UE frequency generation and the RS structure and availabilty of RS used for fine frequency tracking (as currently discussed by RAN1). In the absence of a more details on the latter, RAN4 can only provide an indication of the relative accuracy of the basic UE frequency generation at this stage. 
For E-UTRA, the UE frequency tracking accuracy ±0.1 PPM is manifested as a requirement on the UL modulated carrier in relation to the carrier frequency received from the eNB. Thus the ±0.1 PPM requirement verifies the frequency accuracy of both the receiver and the transmitter: tracking of the received signal from the eNB (the test generator in the test case) and generating a transmitted signal with the desired frequency accuracy.
For NR it is anticipated that the high-frequency oscillators can be locked to the low-frequency oscillators that are needed for legacy RAT support. Hence the relative frequency accuracy of the basic frequency generation for mmW frequencies may be comparable to the corresponding accuracy for LTE frequency generation that is behind the existing ±0.1 PPM E-UTRA tracking requirement. In order to provide a more detailed answer on the feasibility of a ±0.1 PPM tracking requirement for NR, RAN4 would need more information from RAN1 on candidate RS designs for NR.
2. Actions:

To RAN1 group.

ACTION: 
RAN4 asks RAN1 to consider the information above.
3. Date of Next TSG-RAN WG4 Meetings:

TSG-RAN WG4 Meeting #83
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Hangzhou, CN
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Qingdao, CN
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