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Introduction
In the December meeting RAN5 sent an LS to RAN4 [1] concerning testability issues for several FR2 requirements. In this paper we discuss the testing of IBB and ACS and present our view on the topic.
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]Discussion
In R5-185805 [2] an analysis of the maximum power levels that are feasible to emulate in the center of the quiet zone for receiver tests was provided. According to the LS sent to RAN4  [1], the maximum feasible levels are in the region of -51 dBm for bands n257/n258/n261 and -59 dBm for band n260. However, further analysis on these values may be needed in future meetings.
Table 1: TS 38.101-2 [3] Table 7.5-2: Test parameters for adjacent channel selectivity, Case 1
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	50 MHz 
	100 MHz
	200 MHz
	400 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + 14 dB

	PInterferer for band n257, n258, n261
	dBm
	REFSENS 
+ 35.5 dB
	REFSENS +35.5dB
	REFSENS 
+35.5dB
	REFSENS 
+35.5dB

	PInterferer for band n260
	dBm
	REFSENS 
+ 34.5 dB
	REFSENS +34.5dB
	REFSENS 
+34.5dB
	REFSENS 
+34.5dB

	BWInterferer 
	MHz
	50
	100
	200
	400

	FInterferer (offset)
	MHz
	50
/
-50
NOTE 3
	100
/
-100
NOTE 3
	200
/
-200
NOTE 3
	400
/
-400
NOTE 3

	NOTE 1:	The interferer consists of the Reference measurement channel specified in Annex A.3.2 with one sided dynamic OCNG Pattern as described in Annex A.3.2 and set-up according to Annex C.
NOTE 2:	The REFSENS power level is specified in Section 7.3.2, which are applicable to different UE power classes.
NOTE 3:	The absolute value of the interferer offset FInterferer (offset) shall be further adjusted to ([│FInterferer│/SCS] + 0.5)SCS MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer signal have same SCS.



Table 2: TS 38.101-2 [3] Table 7.5-3: Test parameters for adjacent channel selectivity, Case 2
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	50 MHz 
	100 MHz
	200 MHz
	400 MHz

	Power in Transmission Bandwidth Configuration for band n257, n258, n261
	dBm
	-46.5
	-46.5
	-46.5
	-46.5

	Power in Transmission Bandwidth Configuration for band n260
	dBm
	-45.5
	-45.5
	-45.5
	-45.5

	PInterferer
	dBm
	-25

	BWInterferer 
	MHz
	50
	100
	200
	400

	FInterferer (offset)
	MHz
	50
/
-50
NOTE 2
	 100
/
-100
NOTE 2
	200
/
-200
NOTE 2
	400
/
-400
NOTE 2

	NOTE 1:	The interferer consists of the Reference measurement channel specified in Annex 3.2 with one sided dynamic OCNG Pattern TDD as described in Annex A and set-up according to Annex C.
NOTE 2:	The absolute value of the interferer offset FInterferer (offset) shall be further adjusted to  ([│FInterferer│/SCS] + 0.5)SCS  MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer signal have same SCS.



As can be seen from the requirements in Table 2 and the analysis of the testability by RAN5, the interferer power level of -25 dBm is not achievable by state of the art test system design. This level is the same as the maximum input level, where RAN5 has already concluded not to test this requirement.
Observation 1: Achieving the interferer level for ACS case 2 requirement is not feasible. 
Proposal 1: Do not test ACS case 2, since maximum input level is not testable as with relaxation the test point is same as case 1.
Furthermore, we have also checked the power levels required for the case 1 requirements in ACS (see Table 1) and IBB (the levels are identical only the frequencies differ). From the requirements we have derived the following required power levels for case 1 wanted signal and interferer level.
Table 3 ACS/IBB wanted signal level 
	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-77.3
	-74.3
	-71.3
	-68.3

	n258
	-77.3
	-74.3
	-71.3
	-68.3

	n260
	-74.7
	-71.7
	-68.7
	-65.7

	n261
	-77.3
	-74.3
	-71.3
	-68.3





Table 43 ACS/IBB interferer power level 
	Operating band
	Interferer (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-55.8
	-52.8
	-49.8
	-46.8

	n258
	-55.8
	-52.8
	-49.8
	-46.8

	n260
	-54.2
	-51.2
	-48.2
	-45.2

	n261
	-55.8
	-52.8
	-49.8
	-46.8



As can be seen when comparing the maximum feasible levels derived in [1] and [2] with the required interferer levels, even these required interferer levels do not seem feasible to be emulated.
Observation 2: For ACS and IBB even the case 1 requirement demands some relaxations during testing to be testable. 
However, the issue could be solved by reducing the wanted level and interferer level by the same amount to get some form of meaningful test. Current requirements specify a wanted signal level of Refsens + 14 dB. By reducing this reference level, the same difference between wanted signal and interferer level could be maintained and a meaningful test could be achieved. This decision to lower the reference level of the wanted signal could be made by RAN5 after a final analysis of the feasible power levels.
Additionally, during test point selection RAN5 should focus on the smaller channel bandwidth since those levels are feasible to achieve.
Proposal 2: For IBB and ACS in FR2 define test points only for 50 and/or 100 MHz channel bandwidth in order to reduce the TBD amount of required relaxation.
Proposal 3: Further discuss the required relaxations and methods to make ACS case 1 and IBB feasible.
[bookmark: _Ref473660868][bookmark: _Ref473660708][bookmark: OLE_LINK6][bookmark: OLE_LINK7]Conclusion
In this contribution we discussed the testability of ACS and IBB for FR2. We observed several issues with the required power levels for these test cases and make the following observations and proposals, to further the development of these TCs.
Observation 1: Achieving the interferer level for ACS case 2 requirement is not feasible. 
Observation 2: For ACS and IBB even the case 1 requirement demands some relaxations during testing to be testable. 
Proposal 1: Do not test ACS case 2, since maximum input level is not testable as with relaxation the test point is same as case 1.
[bookmark: _GoBack]Proposal 2: For IBB and ACS in FR2 define test points only for 50 and/or 100 MHz channel bandwidth in order to reduce the TBD amount of required relaxation.
Proposal 3: Further discuss the required relaxations and methods to make ACS case 1 and IBB feasible.
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