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1. Introduction
FR2 ULCA test cases with multiple-CCs to be added to the test specifications TS38.521-2. In [1] the connection diagram of Basic TX/RX radiated measurement, Beam peak search and UBF are added and defined, but it has not clarified whether it is used for CA test cases and CA test cases with CCs > 2.

The ULCA test configuration table is defined & used for CCs = 2, but we need to consider CA test cases with CCs > 2, so a further appropriate test configuration table should be needed.
In this paper, the concrete way forward is introduced.

2. Discussion
1. In the [2] the PCC/SCC mapping table has added & defined for LTE CA in chapter 6, with the default PCC/SCC on CCs mapping for intra-band contiguous CA PCC-SCC: CC1-CC2. It has effectively to reduce the redundanct description in test configuration table, so in the 5G NR the logical carriers PCC/SCCs need to mapp to physical frequencies, so it is proposed to have mapping table for intra-band contiguous CA & intra-band non-contiguous CA as following:
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[~Note 1: _Notation CGI-CCj -_- CCn means PCC on component carrier CCi and SCCs on component carriers CCJ to CCn, wilh
CCi~n frequencies defined in TS38.508-1 [10].
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support both PCC-SCC mappings, only the supported mapping is applicable.





2. The connection diagram for radiated measurements has drawn and described as following from [1] the TE part is focused on logical representation of TE measurement and link antenna(s) and positioner controller. The UE part is focused on logical representation of UE antenna(s), DUT positioner and positioner controller. Since for FR2 the testing is based on OTA, there is no need to explicitly draw all the connection lines in the connection diagram, so it is proposed to use the same connection diagram for both single carrier and CA testing.
A.3.3
Test Equipment Parts for Radiated Measurements

A.3.3.1
Basic Transmitter/Receiver tests

The Test Equipment part is focused on logical representation of TE measurement and link antenna(s) and positioner controller. The Test Equipment connection diagram below is applicable for NR radiated RX and TX tests.
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Figure A.3.3.1.1: TE diagram for radiated RX and TX tests

A.3.4
User Equipment Parts for Radiated Measurements

A.3.4.1
Basic Transmitter/Receiver tests

The User Equipment part is focused on logical representation of UE antenna(s), DUT positioner and positioner controller. The UE connection diagram below is applicable for NR radiated RX and TX tests.
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Figure A.3.4.1.1: UE diagram for radiated RX and TX tests

3. For the Beam peak search and UBF it has defined the following requirement for UL CA in [5]. In my understanding for UL CA and any CA bandwidth class, beam peak and beam lock function should be the same with single CC. Any power degradation related to CA BW is captured into MPR, so it is proposed that applicability of UBF & Beam peak of single UL can be used for UL CA.
6.2A
Transmitter power for CA

6.2A.1
UE maximum output power for CA

For downlink intra-band contiguous and non-contiguous carrier aggregation with a single uplink component carrier configured in the NR band, the maximum output power is specified in section 6.2.1.

For uplink intra-band contiguous carrier aggregation for any CA bandwidth class, the maximum output power is specified in section 6.2.1.

Power class 3 is default power class.

In addition to this after investigating from [5] the description of beam peak search procedure and UBF activation/deactivation function, I think it is a general procedure without dependency on single carrier operation or CA operation. Therefore it’s proposed to reuse current procedures in CA testing without any change.
4. The test approach for EN-DC TX/RX Test cases with multiple-CCs are endorsed in [3], the SA FR2 in UL CA needs to consider maximum as: 8CCs, it has the same situation with mentioned in [3], so it’s proposed to re-use the test configuration table format from [3] with different test parameter settings, as below for UL CA, the 3UL CA, 4ULCA and others > 4CCs can be re-used the same test configuration table format.
Table 1 Proposed table format
	Default Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause [4.1]
	Normal, TL/VL, TL/VH, TH/VL, TH/VH (NOTE 2)

	Test Frequencies as specified in TS 38.508-1 [10] subclause [4.3.1.2.3] for different CA bandwidth classes, and PCC and SCC are mapped onto physical frequencies according to Table 6.1-2
	Low and High range

	Test CC Combination setting (aggregated BW of the CA configuration) as specified in Table 5.5A.1-1 for the CA Configuration across bandwidth combination sets supported by the UE
	Lowest aggregated BW of the CA configuration
Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1
	120 kHz

	Test Parameters

	CA Configuration / Aggregated BW
	Downlink Configuration
	Uplink Configuration

	Test ID
	CC
	BAND
	CBW (MHz)
	RB allocation
	Modulation
	RB allocation
(NOTE 1)

	1
	PCC
	nX
	50
	N/A for this test
	DFT-s-OFDM QPSK
	Inner Full

	
	SCC
	nX
	50
	
	-
	-

	2
	PCC
	nX
	50
	
	DFT-s-OFDM QPSK
	Inner Full

	
	SCC
	nX
	100
	
	-
	-

	3
	PCC
	nX
	50
	
	DFT-s-OFDM QPSK
	Inner Full

	
	SCC
	nX
	200
	
	-
	-

	4
	PCC
	nX
	100
	
	DFT-s-OFDM QPSK
	Inner Full

	
	SCC
	nX
	100
	
	-
	-

	5
	PCC
	nX
	200
	
	DFT-s-OFDM QPSK
	Inner Full

	
	SCC
	nX
	200
	
	-
	-


3. Conclusion
To sum up, the following proposals:

Proposal 1: It is proposed to have mapping table in [2]
Proposal 2: it is proposed to use the same connection diagram for both single carrier and CA testing.
Proposal 3: The applicability of UBF & Beam peak of single UL can be used for UL CA, also the Beam peak search and UBF are proposed to reuse current procedures in CA testing without any change.
Proposal 4: Propose to re-use the test configuration table format from [3] with different test parameter settings for FR2 UL/DL CA
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