


3GPP TSG RAN WG5 Meeting #80	R5-184962
Gothenburg, Sweden, 20th – 24th August 2018
Source:		Rohde & Schwarz
Title:	Discussion on test point selection for Frequency Error test case in FR2
Agenda Item:		5.3.13.17
Document for:	Endorsement
Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]At RAN#78, it was decided that for each NR test case a discussion of test point selection regarding frequency, channel BW, SCS, RB allocation and waveform is required and that the analysis is documented in TR 38.905.
In this contribution the selection of frequency, channel BW, SCS, RB allocation and waveform for the Frequency Error in FR2 is analyzed.
Discussion
The Frequency Error is a measure for the deviation between the DL frequency provided by the SS and the transmitted frequency by the UE and is defined in section 6.4.1 in TS 38.101-2 [1].
The minimum requirement is specified as follows:
[bookmark: _Toc518913760]6.4.1	Frequency Error
The UE modulated carrier frequency shall be accurate to within ±0.1 PPM observed over a period of 1 msec compared to the carrier frequency received from the NR gNB.
The frequency error is defined as a directional requirement. The requirement is verified in beam locked mode with the test metric of Frequency (Link=TX beam peak direction, Meas=Link angle). 
Test Environment
The frequency error shall be with extreme conditions as in LTE since it is a regulatory test case.
Proposal 1: Define Test Environment as NC, TL/VL, TL/VH, TH/VL and TH/VH for Frequency Error in FR2.
Test Frequencies
The main factor of Carrier Frequency Error is the frequency difference of the oscillating circuit or PLL in the transmitter. The frequency conversion to make the RF frequency from the reference frequency has small impact to the Carrier Frequency Error. 
[bookmark: _Hlk506449295]From the above, testing only 1 test frequency seems to be good to balance the test accuracy and time. From the perspective of test frequency, the most critical situation cannot be defined because the performance of the oscillating circuit has small impact to the conversion of RF frequency. So, it is preferable to test for Mid frequency range. 
Proposal 2: Select Mid range as test frequency for NR Frequency Error for FR2.
Test Channel Bandwidth
From the perspective of carrier frequency error, the test channel bandwidth seems to have no impact. The channel bandwidth is for the modulated signal, so it does not impact to the RF carrier frequency. 
The above analysis indicates that testing only 1 test channel bandwidth seems to be enough. Considering the most critical situation, the highest channel bandwidth might be impact to Carrier Frequency Error because it treats the widest frequency. 
Proposal 3: Select the highest channel bandwidth to measure Frequency Error.
Test Subcarrier Spacing
The situation of the test subcarrier spacing is the same of that of the test channel bandwidth. From the perspective of Carrier Frequency Error, the test subcarrier spacing also seems to be no impact to it and then testing only 1 test subcarrier spacing seems to be enough. Considering the most critical situation as it results in the highest spectrum efficiency. 
Proposal 4: Select the lowest Subcarrier Spacing to test. 
DL and UL configuration
The frequency error shall be tested with the DL at REFSENS level [1]. In order to avoid tighter test requirements as in the reference sensitivity test case the same UL and DL RB allocation and waveform shall be applied. TS 38.101-1 requires that REFSENS is tested with DFT-s-OFDM as UL waveform.
Proposal 5: Apply DFT-s-OFDM as UL waveform for Frequency Error in FR1. 
Proposal 6: Follow the UL and DL RB allocation of REFSENS TC for Frequency Error in FR1. 

Conclusion
To sum up, the following updates for the selection of test points is proposed for frequency error in FR2:
Proposal 1: Define Test Environment as NC, TL/VL, TL/VH, TH/VL and TH/VH for Frequency Error in FR2.
Proposal 2: Select Mid range as test frequency for NR Frequency Error for FR2.
Proposal 3: Select the highest channel bandwidth to measure Frequency Error.
[bookmark: _GoBack]Proposal 4: Select the lowest Subcarrier Spacing to test. 
Proposal 5: Apply DFT-s-OFDM as UL waveform for Frequency Error in FR1. 
Proposal 6: Follow the UL and DL RB allocation of REFSENS TC for Frequency Error in FR1. 
Number of test points for Frequency Error
	Environmental
conditions
	Maximum Number of Frequencies 
	Maximum Number of ChBW
	Number SCS
	Number of steps (mod and RB)
	Maximum Number of Test Steps

	5
	1
	1
	1
	1
	5
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