	
[bookmark: OLE_LINK144][bookmark: OLE_LINK145][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #103-e                                                                                      R4-2208229
Electronic Meeting, May 09 – May 20, 2022

Source: 	CATT
Title: 	Discussion on the BS transmitter characteristics conformance testing for 52.6-71GHz
Agenda item:	9.15.5.2
Document for:	Approval
1. Introduction
In RAN4#102-e, a WF [1] on >52.6 GHz BS RF conformance aspects was approved. There are some the remaining issues in the WF need to be further discussed
In this contribution, we provide our views on the remaining issues in the WF.
2. Discussion
Frequency range for TX spurious emission
As per the WF [1], the remaining issues concerning frequency range for TX spurious emssion are shown as below:
	Issue 3-2-3 Frequency range considerations 
Agreement:
Study and define practical upper point for frequency range for both spurious emissions and out-of-band blocking.
WF:
Companies are encouraged to bring study result and proposal in next meeting.




For FR2-1, the spurious emission defined in table 6.7.5.2.5.2.3-1 and step frequencies defined in Table 6.7.5.2.5.2.3-2 in TS 38.141-2 are copied in the following.
Table 6.7.5.2.5.2.3-2: Step frequencies for defining the BS radiated Tx spurious emission limits in FR2 (Category B)
	Operating band
	Fstep,1
(GHz)
	Fstep,2
(GHz)
	Fstep,3
(GHz) (Note 2)
	Fstep,4
(GHz) (Note 2)
	Fstep,5
(GHz)
	Fstep,6
(GHz)

	n257
	18
	23.5
	25
	31
	32.5
	41.5

	n258
	18
	21
	22.75
	29
	30.75
	40.5

	n259
	23.5
	35.5
	38
	45
	47.5
	59.5

	NOTE 1:	Fstep,X are based on ERC Recommendation 74-01 [26], annex 2.
NOTE 2:	Fstep,3 and Fstep,4 are aligned with the values for ΔfOBUE in table 6.7.1-1.





Table 6.7.5.2.5.2.3-1: BS radiated Tx spurious emission limits in FR2 (Category B)
	Frequency range 
(Note 4)
	Test limit
	Measurement Bandwidth
	Note

	30 MHz    1 GHz
	-36 dBm
	100 kHz
	Note 1

	1 GHz    18 GHz
	-30 dBm
	1 MHz
	Note 1

	18 GHz    Fstep,1
	-20 dBm
	10 MHz
	Note 2

	Fstep,1    Fstep,2
	-15 dBm
	10 MHz
	Note 2

	Fstep,2    Fstep,3  
	-10 dBm
	10 MHz
	Note 2

	Fstep,4    Fstep,5
	-10 dBm
	10 MHz
	Note 2

	Fstep,5    Fstep,6
	-15 dBm
	10 MHz
	Note 2

	Fstep,6    min(2nd harmonic of the upper frequency edge of the DL operating band in GHz; 60 GHz)
	-20 dBm
	10 MHz
	Note 2, Note 3

	NOTE 1:	Bandwidth as in ITU-R SM.329 [5], s4.1
NOTE 2:	Limit and bandwidth as in ERC Recommendation 74-01 [26], annex 2.
NOTE 3:	Upper frequency as in ITU-R SM.329 [5], s2.5 table 1.
NOTE 4:	The step frequencies Fstep,X are defined in table 6.7.5.2.5.2.3-2. 



As shown in above table, for FR2-1, 60GHz is defined as max limit frequency of frequency range (Fstep,6    min(2nd harmonic of the upper frequency edge of the DL operating band in GHz; 60 GHz) ).  60GHz is slightly larger than 59.1GHz maximum Fstep,6 of all FR2-1 band(n257, n258, n259). 
For FR2-2, Step frequencies for FR2-2 are shown in the following table. The Fstep,6 of n263 is 127GHz, so we can choose a frequency slightly larger than Fstep,6 (127GHz) as max limit frequency point, e.g., 130GHz.

	Operating band
	Fstep,1
(GHz)
	Fstep,2
(GHz)
	Fstep,3
(GHz) (Note 2)
	Fstep,4
(GHz) (Note 2)
	Fstep,5
(GHz)
	Fstep,6
(GHz)

	n263
	18
	43
	53.5
	74.5
	85
	127



Proposal 1: Choose a frequency slightly larger than Fstep,6 (127GHz) as max limit frequency point, e.g., 130GHz.


EVM measurement time length
As per the WF [1], the remaining issues concerning EVM measurement time length are shown as below:
	1) EVM measurement time length
1a. 	80 slots
1b. 	1 msec
1c. 	Other options are not precluded (ex. number of sample based length and some length between 4 – 8 ms )




The average EVM defined in TS 38.141-2 is copied in the following equation 1
                                                                                （Equation 1）
Where, 
            is slot duration of the 10 ms measurement interval from the equalizer estimation step.
           is the number of resource blocks with the considered modulation scheme in subframe i.
Form equation 1, the averaging performance of average EVM in time domain is dependent on the slot duration . So we think the same slot duration for different SCS is reasonable. For 120kHz SCS, one frame have 80slots, so 80 slots can be reused as averaging time length for FR2-2(120, 480kHz and 960kHz SCS) to reduce testing time. So option 1a is more applicable for FR2-2.  
Proposal 2: Support option 1a (80 slots) for EVM measurement time length.

Test model data length
As per the WF [1], the remaining issues concerning test model data length are shown as below:
	1) Test model length 
2a.	5 ms
2b. 	Other options are not precluded




In TS 38.141-2, the duration for all NR FR2 test model is 2 radio frames for TDD (20 ms), and maximum supported SCS is 120kHz. The NR test model for120kHz has been used for BS testing, the testing time and storage memory of data content for 120kHz is acceptable.  We can scale down the duration for all NR FR2-2 test models for 480 kHz SCS and 960 kHz SCS to make number of sampling points in data content for 480kHz SCS and 960kHz SCS equal to that for120kHz.  Because the sampling frequency of 480kHz and 960kHz is 4 and 8 times that of 120kHz, respectively. So the duration for 480kHz and 960kHz for test model can scale down to 5ms and 2.5ms, respectively. So we think option 2a or 5ms(480kHz) and 2.5ms(960kHz) are applicable.
Proposal 3: To adopt option 2a (5ms) or 5ms (480kHz) and 2.5ms (960kHz)  for test model data length.

3. Conclusion
This contribution provides analysis on BS transmitter conformance testing for 52.6-71GHz. The following proposals and observations are concluded as follows:
Proposal 1: Choose a frequency slightly larger than Fstep,6 (127GHz) as max limit frequency point, e.g., 130GHz.
Proposal 2: Support option 1a (80 slots) for EVM measurement time length.
Proposal 3: To adopt option 2a (5ms) or 5ms (480kHz) and 2.5ms (960kHz)  for test model data length.
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