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Introduction
Based on the agreed timeline for 52.6-71GHz, the conformance testing work for 52.6-71GHz should be triggered at this RAN4 meeting and targeted to be completed at Dec, 2022 based on updated status report [3] due to the slow progress of this work item. In this contribution, we want to share initial views for 52.6-71GHz BS conformance testing.
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2.1. General part

2.1.1.Test configuration 
First of all, test configuration is one of essential parts for conformance testing to configure the test signals and how to place the signals within RF channel. 
Per our understanding, based on the agreed CBW, SCS for unlicensed band n264, it seems that 100MHz might be not typical and practical channel bandwidth to be used for 52.6-71GHz and only one SCS 120kHz is supported for that frequency ranges, therefore we propose to update the test configuration signal characteristic as in table 4.7.2.1-2a in which 100MHz testing signal is replaced by 400MHz testing signal. In addition, similar as the legacy NR BS conformance testing, the narrowest channel bandwidth 100MHz could also been tested which could be declared by vendors.
Table 5.3.5-3: BS channel bandwidths and SCS per operating band in FR2-2 [extracted from R4-2206582]
	
	NR band / SCS / BS channel bandwidth

	NR Band
	SCS
kHz
	100 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	[n264]
	120
	Yes
	Yes
	
	
	

	
	480
	
	Yes
	Yes
	Yes
	

	
	960
	
	Yes
	Yes
	Yes
	Yes



Table 4.7.2.1-2a: Signal to be used to build NR TCs for FR2-2 BS type 2-O
	Operating band characteristics
	FDL_high – FDL_low ≤ 5000 MHz

	TC signal
	BWchannel
	400 MHz (Note 1, Note 2)

	characteristics
	Subcarrier spacing
	Smallest supported subcarrier spacing declared per operating band (D.7)

	NOTE 1:	BS vendor can decide to test with 100 MHz BS channel bandwidth and smallest supported SCS declared per operating band (D.7) instead of 400 MHz BS channel bandwidth in certain regions, where spectrum allocation and regulation require testing with 100 MHz.
NOTE 2:	If this BS channel bandwidth is not supported, the narrowest supported BS channel bandwidth declared per operating band (D.7) shall be used.



Proposal 1: to define the TC signals for 52.6-71GHz as shown in Table Table 4.7.2.1-2a.
Secondly, in the following table, we provide some initial analysis for the applicability of test configurations for 52.6-71GHz, the detailed reasoning is provided as following. There is no need to update test configuration in the existing spec TS 38.141-2, the following analysis is just informative for the conformance testing requirement drafting.

	Test configuration in TS38.141-1
	Applicability for 52.6-71GHz

	NRTC1: Contiguous spectrum operation
	Applicable 

	NRTC2: Contiguous CA occupied bandwidth
	Applicable 

	NRTC3: Non-contiguous spectrum operation
	Not applicable, for intra-band non-contiguous CA has been down-scope in Rel-17 based on the RAN#95e agreement

	NRTC4: Multi-band test configuration for full carrier allocation
	Not applicable, multi-band operation is not applicable for FR2-2 in Rel-17 and will be discussed in Rel-18 in FR2-1

	NRTC5: Multi-band test configuration with high PSD per carrier
	Not applicable, multi-band operation is not applicable for FR2-2 in Rel-17 and will be discussed in Rel-18 in FR2-1


Proposal 2: only NRTC1 and NRTC2 is applicable for 52.6-71GHz;

2.1.2. Test case
For RF channels to be used to place carriers or place the maximum Base Station RF Bandwidth located within the supported frequency range in the operating band. 
For FR2-2 52.6-71GHz, we don’t see the reasoning that different test case are needed compared with the existing test case for FR2-1.
Proposal 3: agree to reuse the existing test case for FR2-1 NR BS conformance testing for FR2-2.

2.1.3. Test model
The existing test pattern is specified up to 120kHz, however for FR2-2 52.6-71GHz, its supported SCS could be up to 960kHz, therefore the corresponding TDD pattern should be specified for FR-2. In general, this TDD pattern should be requested by operators based on potential traffic demand, for FR2-2, we need to follow the same principle for that. If there is no operators inputs on the TDD patterns for FR2-2, we propose to scale the TDD pattern for 480kHz and 960kHz with 120kHz to make sure that DL and UL timing aligned among different SCS. 

	Field name
	Value

	referenceSubcarrierSpacing (kHz)
	60
	120
	480
	960

	Periodicity (ms) for dl-UL-TransmissionPeriodicity
	1.25 
	1.25 
	1.25
	1.25

	nrofDownlinkSlots
	3
	7
	29
	59

	nrofDownlinkSymbols
	10
	6
	10
	6

	nrofUplinkSlots
	1
	2
	9
	18

	nrofUplinkSymbols
	2
	4
	2
	4



Proposal 4: if there is no operator inputs on the TDD pattern for FR2-2, then agree on the above TDD configuration for FR2-2.
	Test models in TS38.141-2
	Applicability for 52.6-71GHz 

	NR-FR2-TM1.1
	Applicable.

	NR-FR2-TM2
	Applicable.

	NR-FR2-TM2a
	Not applicable, since 256QAM in FR2-2 DL is not supported in Rel-17

	NR-FR2-TM3.1
	Not applicable since 256QAM is not supported. 

	NR-FR2-TM3.1a
	Not applicable, since 256QAM in FR2-2 DL is not supported in Rel-17



Proposal 5: only NR-FR2-TM1.1, NR-FR2-TM2 and NR-FR2-TM3.1 are applicable for FR2-2.

2.2. Measurement setup for conformance testing.
The existing measurement setup for BS type 1-O and BS type 2-O in TS38.141-2 Annex is generic, therefore we think that the existing measurement setup framework could also been applicable for FR2-2.
Proposal 6: the existing measurement setup framework in TS 38.141-2 Annex D and Annex E could also been applicable for FR2-2.
2.3. Measurement uncertainty for conformance testing.
For measurement uncertainty of FR2-2, this should reply on the testing vendors’ feedback on its budget of its chamber. In addition, the upper frequency limit for spurious emission measurement should also been further discussed.
Proposal 7: to further discuss the feasibility of measurement of the upper limit of spurious emission requirements of FR2-2.
Conclusions
In this contribution, we want to further considerations on each BS Tx requirements for 60GHz and some proposals and observations are made as following:
Proposal 1: to define the TC signals for 52.6-71GHz as shown in Table Table 4.7.2.1-2a.
Table 4.7.2.1-2a: Signal to be used to build NR TCs for FR2-2 BS type 2-O
	Operating band characteristics
	FDL_high – FDL_low ≤ 5000 MHz

	TC signal
	BWchannel
	400 MHz (Note 1, Note 2)

	characteristics
	Subcarrier spacing
	Smallest supported subcarrier spacing declared per operating band (D.7)

	NOTE 1:	BS vendor can decide to test with 100 MHz BS channel bandwidth and smallest supported SCS declared per operating band (D.7) instead of 400 MHz BS channel bandwidth in certain regions, where spectrum allocation and regulation require testing with 100 MHz.
NOTE 2:	If this BS channel bandwidth is not supported, the narrowest supported BS channel bandwidth declared per operating band (D.7) shall be used.



Proposal 2: only NRTC1 and NRTC2 is applicable for 52.6-71GHz;
Proposal 3: agree to reuse the existing test case for FR2-1 NR BS conformance testing for FR2-2.
Proposal 4: if there is no operator inputs on the TDD pattern for FR2-2, then agree on the above TDD configuration for FR2-2.
	Field name
	Value

	referenceSubcarrierSpacing (kHz)
	60
	120
	480
	960

	Periodicity (ms) for dl-UL-TransmissionPeriodicity
	1.25 
	1.25 
	1.25
	1.25

	nrofDownlinkSlots
	3
	7
	29
	59

	nrofDownlinkSymbols
	10
	6
	10
	6

	nrofUplinkSlots
	1
	2
	9
	18

	nrofUplinkSymbols
	2
	4
	2
	4



Proposal 5: only NR-FR2-TM1.1, NR-FR2-TM2 and NR-FR2-TM3.1 are applicable for FR2-2.
Proposal 6: the existing measurement setup framework in TS 38.141-2 Annex D and Annex E could also been applicable for FR2-2.
Proposal 7: to further discuss the feasibility of measurement of the upper limit of spurious emission requirements of FR2-2.
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