3GPP TSG-RAN WG4 Meeting #88                          R4-1809889
Gothenburg, SE, 20th – 24th Aug, 2018
 
Source:	CMCC
Title:	Further discussion on FR2 OTA reference sensitivity requirement
Agenda Item:	7.8.4.1
Document for:	Approval
1. Introduction
In 38.104 V15.2.0, there already has a complete requirement of FR2 OTA reference sensitivity. But the methodology behind the requirement is not distinct. This contribution wants to make a further clarification of this requirement.  

2. Discussion  
The requirement of FR2 OTA reference sensitivity is depicted in 38.104:
Table 10.3.3-1(1) FR2 OTA Reference sensitivity requirement
	BS channel Bandwidth
[MHz] [MH
	Sub-carrier spacing [kHz]
	FRC
	EISREFSENS level
(dBm)

	50, 100, 200
	60
	G-FR2-A1-1
	EISREFSENS_50M

	50
	120
	G-FR2-A1-2
	EISREFSENS_50M

	100, 200, 400
	120
	G-FR2-A1-3
	EISREFSENS_50M + 3.15

	NOTE 1:	EISREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.
NOTE 2:	The declared EISREFSENS_50M shall be within the range specified in Table 10.3.3-2.


And the definition of EISREFSENS_50M is below:
EISREFSENS_50M	:Declared OTA reference sensitivity basis level for FR2 based on a reference measurement channel with 50MHz BS channel bandwidth
However the definition doesn’t clearly mention on which reference measurement channel it is based on.
So two options can be choose to understand it:
Option 1: EISREFSENS_50M is only based on 50MHz G-FR2-A1-1. Only one EISREFSENS_50M level is needed to be declared.
Option 2: EISREFSENS_50M is based both on 50MHz G-FR2-A1-1 and 50MHz G-FR2-A1-2. Two EISREFSENS_50M levels are needed to be declared, one for 50MHz G-FR2-A1-1, the other for G-FR2-A1-2.
For option1, both the A1-2 and A1-3 should have their offsets on EISREFSENS_50M to get the sensitivity requirement.
For 50MHz A1-2, the offset form the EISREFSENS_50M is:
10*log(32*12*120/66*12*60)= -0.13dB                                    (1)
For 100,200,400MHz A1-3, the offset form the EISREFSENS_50M is:
10*log(32*12*120/66*12*120)= 3dB                                      (2)
The table 10.3.3-1should be:
Table 10.3.3-1(2) FR2 OTA Reference sensitivity requirement
	BS channel Bandwidth
[MHz] [MH
	Sub-carrier spacing [kHz]
	FRC
	EISREFSENS level
(dBm)

	50, 100, 200
	60
	G-FR2-A1-1
	EISREFSENS_50M 

	50
	120
	G-FR2-A1-2
	EISREFSENS_50M - 0.13

	100, 200, 400
	120
	G-FR2-A1-3
	EISREFSENS_50M + 3

	NOTE 1:   EISREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.
NOTE 2:   The declared EISREFSENS_50M shall be within the range specified in Table 10.3.3-2.


Observation 1: if option1 is chosen, the table 10.3.3-1 should be changed.
For option 2, the A1-3 should have the offset on EISREFSENS_50M which is declared on A1-2 to get the sensitivity requirement.
10*log(66*12*120/32*12*120)= 3.143dB (3.15dB)                     (3)
But as described in former Table 10.3.3-1(1), it is notice that both G-FR2-A1-1 and G-FR2-A1-2 share the same level EISREFSENS_50M. This may because as calculated in equation (1), they are very close, the 0.13dB offset is rounded to 0.
And we also have calculated in equation (2), that if the same EISREFSENS_50M value is used, the offset is 3dB, not 3.15dB. Or we have to declare two different EISREFSENS_50M values for G-FR2-A1-1 and G-FR2-A1-2. But they should be same.
Observation 2: if option2 is chosen, there is conflict point in former table 10.3.3-1.
In order to fix it out, we think it is better to round the - 0.13dB to 0 for G-FR2-A1-2 in table 10.3.3-1 (2) and round the 3.15dB to 3dB for G-FR2-A1-3 in table 10.3.3-1(1).
So the table 10.3.3-1should be:
Table 10.3.3-1 FR2 OTA Reference sensitivity requirement
	BS channel Bandwidth
[MHz] [MH
	Sub-carrier spacing [kHz]
	FRC
	EISREFSENS level
(dBm)

	50, 100, 200
	60
	G-FR2-A1-1
	EISREFSENS_50M 

	50
	120
	G-FR2-A1-2
	EISREFSENS_50M

	100, 200, 400
	120
	G-FR2-A1-3
	EISREFSENS_50M + 3

	NOTE 1:   EISREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.
NOTE 2:   The declared EISREFSENS_50M shall be within the range specified in Table 10.3.3-2.



Proposal: Use the above table to correct the table10.3.3-1 in 38.104. 

3. Conclusion 
The table10.3.3-1 in 38.104 should be change to:
Table 10.3.3-1 FR2 OTA Reference sensitivity requirement
	BS channel Bandwidth
[MHz] [MH
	Sub-carrier spacing [kHz]
	FRC
	EISREFSENS level
(dBm)

	50, 100, 200
	60
	G-FR2-A1-1
	EISREFSENS_50M 

	50
	120
	G-FR2-A1-2
	EISREFSENS_50M

	100, 200, 400
	120
	G-FR2-A1-3
	EISREFSENS_50M + 3

	NOTE 1:   EISREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.
NOTE 2:   The declared EISREFSENS_50M shall be within the range specified in Table 10.3.3-2.
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