Page 1



3GPP TSG-RAN WG4 Meeting 85
R4-1713607
Reno, USA, November 27th – December 1st, 2017
Source:
Ericsson

Title:
TP to TR 38.817-02 v0.4.0: Frequency error
Agenda item:
9.5.2.4.2.2
Document for:
Approval
1 Background
The relative frequency error requirements are approved, for FR1 but the measurement time for FR1 was not approved and the requirements and measurement time needs to be defined fir FR2.
2 Discussion
The frequency error was analyzed in [1].

3 Summary
The Doppler shift dominates over any static frequency error at high speed when it comes to UE HO requirements for mobility and it is the UE RX Doppler performance that matters at handover. Moreover, NR FR2 will in the same way as NR FR1 benefit from using existing synchronization infrastructure. Oscillators in NR FR2 cannot be expected to be better than for NR FR1 and a strict base station frequency error would reduce the base station holdover margin and thereby the holdover duration when losing an external synchronization source. Given this one can conclude that there is nor a need or any motivation from an implantation view to have stricter base station frequency requirements for FR2 than for FR1
The measurement time contributes to the frequency error. A short measurement time induces an intrinsic uncertainty of what the frequency error is. A measurement time like 1 ms in LTE is short and one has to go all the way to a one second measurement time is long enough to clear a frequency error measurement from the influence of phase noise and spurs, leaving only the contributions from the reference signal, frequency slip due to non-phase-locks and hold-over frequency drift. A frequency error requirement at ppb accuracy level must have a defined measurement duration. The measurement time should not be shorter than 1 ms and should probably be made longer than 1 ms. 
4 Proposal

It is proposed that the attached text proposal is included in TR 38.817-02.
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TEXT PROPOSAL:
9.6
OTA Transmitted signal quality

9.6.1

General

Unless otherwise stated, the requirements in clause 9.6 apply during the transmitter(s) ON period.

9.6.2

OTA frequency error for FR1

The OTA frequency error requirement is defined to capture the maximum allowable difference between an assigned frequency and the actual generated frequency. The frequency error requirement is a regulatory requirement in some regions. 

Based on the motivation captured in TS 37.843 [9], the OTA frequency error will be correlated among all TRX units forming the beam, hence the frequency error is coherent, will have a ‘flat’ response in the spatial domain, i.e. OTA frequency error will not depend on the selection of the measurement point within beam’s compliance directions set.
The measurement time contributes to the frequency error. A short measurement time induces an intrinsic uncertainty of what the frequency error is. A measurement time like 1 ms in LTE is short and one has to go all the way to a one second measurement time is long enough to clear a frequency error measurement from the influence of phase noise and spurs, leaving only the contributions from the reference signal, frequency slip due to non-phase-locks and hold-over frequency drift. A frequency error requirement at ppb accuracy level must have a defined measurement duration. The measurement time should not be shorter than 1 ms and should probably be made longer than 1 ms.
As the frequency error is flat in the spatial domain it is only necessary to show conformance in a single direction. Therefore, the OTA frequency error requirement is defined as a directional requirement at the RIB and shall be met within the OTA coverage range.  The requirement needs to be defined so that all transmitter units are active and the system is operating at the declared maximum rated total radiated power. 
Based on considerations for conducted frequency error requirement in section 6.5.2, conducted frequency error requirement will be reused for OTA frequency error requirement in FR1. 

For the sake of minimising the number of spatial declarations and as frequency error testing is generally done at the same time as OTA EVM testing the ‘reference direction’ of the [OTA compliance peak directions set] is the most suitable direction to define for the conformance testing. 
For conformance testing purposes, the OTA frequency error shall be tested at the maximum and minimum power settings (together with the EVM test).
*********************Next changed section*****************
9.6.5

OTA frequency error for FR2

The Doppler shift dominates over any static frequency error at high speed when it comes to UE HO requirements for mobility and it is the UE RX Doppler performance that matters at handover. Moreover, NR FR2 will in the same way as NR FR1 benefit from using existing synchronization infrastructure. Oscillators in NR FR2 cannot be expected to be better than for NR FR1 and a strict base station frequency error would reduce the base station holdover margin and thereby the holdover duration when losing an external synchronization source. Given this one can conclude that there is nor a need or any motivation from an implantation view to have stricter base station frequency requirements for FR2 than for FR1. The same comments regarding measurement time apply to FR2 as stated for FR1 in section 9.6.2.

*********************End of change*****************
