3GPP TSG RAN5#3-5G-NR Adhoc
R5-185808
Jaipur, India, 8th – 12th October 2018
Agenda item:
5.1.14
Source: 
Huawei, Hisilicon
Title: 
Discussion on connection diagrams for FR1 RF Tx/Rx UL MIMO testing 
Document for:
Discussion and Endorsement
1. Introduction
In the meeting RAN5#1-5G-NR-Adhoc, it’s agreed to split the connection diagrams into Test Equipment and User Equipment parts which is proposed in [1].

This contribution presents proposals on the NR FR1 RF Tx/Rx test connection diagrams for Test Equipment and User Equipment parts for UL MIMO test basing on the summary of LTE connection diagrams for UL MIMO test.
2. Discussion
Referring to the TS 36.521 [2] and TS 36.508 [3], the connection diagrams for RF Tx/Rx tests for UL MIMO are summarized in the table 2-1

Table 2-1 Summary of LTE connection diagrams for UL MIMO test 

	Clause No.
	RF Characteristic
	Connection diagram No.

	6.2.2B
	MOP
	A.28

	6.2.3B
	MPR
	A.28

	6.2.4B
	A-MPR
	A.28 (Note1)

	6.2.5B
	COP
	A.28

	6.3.2B
	Minimum OP
	A.28

	6.3.3B
	OFF POWER
	same as 6.3.4B

	6.3.4B
	ON/OFF time mask
	A.28

	6.3.5B
	PC- Absolute Power Tolerance
	A.28

	6.3.5B
	PC- Relative Power Tolerance
	A.28

	6.3.5B
	Aggregate PC Tolerance
	A.28

	6.5.1B
	Frequency error
	A.28

	6.5.2B
	Transmit modulation
	A.28

	6.6.1B
	Occupied BW
	A.28

	6.6.2.1B
	SEM
	A.28

	6.6.2.2B
	A-SEM
	A.28

	6.6.2.3B
	ACL power ratio
	A.28

	6.6.3B
	Spurious emission
	A.38

	6.7B
	Transmitter Intermodulation
	A.39

	6.8B
	Time alignment error
	A.28

	7.3B 
	Reference sensitivity
	A.28

	7.4B
	Maximum input level 
	A.28

	7.5B
	ACS
	A.29

	7.6.1B
	Inband blocking
	A.29

	7.6.2B
	Out of band blocking
	A.30

	7.6.3B
	Narrow band blocking
	A.30

	7.7B 
	Spurious response
	A.30

	7.8B.1
	Wide band Intermodulation
	A.31

	Note 1: 
There is a typo in TS 36.521 [1], A.3 should be revised to A.28.
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Figure A.28: Connection for basic UL MIMO with receive diversity
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Figure A.38: Connection for UL MIMO tests with additional Spectrum Analyzer
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Figure A.39: Connection for Transmitter Intermodulation tests for UL-MIMO
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Figure A.29: Connection for UL MIMO Receiver tests with E-UTRA-Interference
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Figure A.30: Connection for UL MIMO Receiver tests with CW Interference
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Figure A.31: Connection for UL MIMO Receiver tests with both E-UTRA-Interference and additional CW signal 
The NR connection diagrams for UL MIMO test are similar with those diagrams for LTE UL MIMO test, and it consists of Test Equipment and User Equipment parts which are adapted to UL MIMO based on TE and UE connection diagrams specified in Annex A in TS 38.508-1[4]. The proposed connection diagrams for TE parts are depicted in Figure 2.1 ~ Figure 2.6, the proposed connection diagrams for UE parts are depicted in Figure 2.7 and Figure 2.8 for two antenna connectors and three antenna connectors respectively.
Connection diagrams for TE parts
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Figure 2.1: Test Equipment connection for basic single cell, RX and TX tests for NR UL MIMO
Proposal 1: Figure 2.1 is applied for Test Equipment connection for basic single cell, RX and TX tests for NR UL MIMO
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Figure 2.2: Test Equipment connection for TX-tests for UL MIMO with additional Spectrum Analyser

Proposal 2: Figure 2.2 is applied for Test Equipment connection for TX-tests for UL MIMO with additional Spectrum Analyzer
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Figure 2.3: Test Equipment connection for Receiver tests for UL MIMO with Modulated Interference 
Proposal 3: Figure 2.3 is applied for Test Equipment connection for Receiver tests with Modulated Interference for UL MIMO
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Figure 2.4: Test Equipment connection for Receiver tests for UL MIMO with CW Interference 
Proposal 4: Figure 2.4 is applied for Test Equipment connection for Receiver tests for UL MIMO with CW Interference 
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Figure 2.5: Test Equipment connection for Receiver tests for UL MIMO with both Modulated and additional CW Interference signal

Proposal 5: Figure 2.5 is applied for Test Equipment connection for Receiver tests for UL MIMO with Modulated and additional CW Interference signal 
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Figure 2.6: Test Equipment connection for Transmitter tests for UL MIMO with CW Interference and spectrum analyser
Proposal 6: Figure 2.6 is applied for Test Equipment connection for Transmitter tests for UL MIMO with CW Interference and spectrum analyser 
Connection diagrams for UE with two antenna connectors are depicted in Figure 2.7 and Figure 2.8
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Figure 2.7: User Equipment connection for single basic cell with NR and LTE cells at the same connectors for both cells and 2 UL MIMO supported
Proposal 7: Figure 2.7 is applied for User Equipment connection for single basic cell with NR and LTE cells at the same connectors for both cells and 2 UL MIMO supported
Connection diagrams for UE with three antenna connectors is shown in Figure 2.8
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Figure 2.8: User Equipment connection for single basic cell with NR and LTE cells at different separated connectors and 2 UL MIMO supported
Proposal 8: Figure 2.8 is applied for User Equipment connection for single basic cell with NR and LTE cells at different separated connectors and 2 UL MIMO supported
Table 2-2 Summary of NR connection diagrams for UL MIMO test 

	Clause No.
	RF Characteristic
	NR Connection diagram No

	6.2D.1
	MOP
	TE:Figure 2.1
UE: Figure 2.7 or Figure 2.8

	6.2D.2
	MPR
	TE:Figure 2.1
UE: Figure 2.7 or Figure 2.8

	6.2D.3
	A-MPR
	TE:Figure 2.1
UE: Figure 2.7 or Figure 2.8

	6.2D.4
	COP
	TE:Figure 2.1
UE: Figure 2.7 or Figure 2.8

	6.3D.1
	Minimum OP
	TE:Figure 2.1
UE: Figure 2.7 or Figure 2.8

	6.3D.2
	OFF POWER
	TE:Figure 2.1
UE: Figure 2.7 or Figure 2.8

	6.3D.3
	ON/OFF time mask
	TE:Figure 2.1
UE: Figure 2.7 or Figure 2.8

	6.3D.4
	Power control
	TE:Figure 2.1
UE: Figure 2.7 or Figure 2.8

	6.4D.1
	Frequency error
	TE:Figure 2.1
Figure 2.7 or Figure 2.8

	6.4D.2
	Transmit modulation
	TE:Figure 2.1
Figure 2.7 or Figure 2.8

	6.5D.1
	Occupied BW
	TE:Figure 2.1
Figure 2.7 or Figure 2.8

	6.5D.2.2
	SEM
	TE:Figure 2.1
Figure 2.7 or Figure 2.8

	6.5D.2.3
	A-SEM
	TE:Figure 2.1
Figure 2.7 or Figure 2.8

	6.5D.2.4
	ACL power ratio
	TE:Figure 2.1
Figure 2.7 or Figure 2.8

	6.5D.3
	Spurious emission
	TE:Figure 2.2
Figure 2.7 or Figure 2.8

	6.5D.4
	Transmitter Intermodulation
	TE:Figure 2.6 
Figure 2.7 or Figure 2.8

	6.4D.3
	Time alignment error
	TE:Figure 2.1

Figure 2.7 or Figure 2.8

	7.3D 
	Reference sensitivity
	TE:Figure 2.1
Figure 2.7 or Figure 2.8

	7.4D
	Maximum input level 
	TE:Figure 2.1
Figure 2.7 or Figure 2.8

	7.5D
	ACS
	TE:Figure 2.3
Figure 2.7 or Figure 2.8

	7.6D.2
	Inband blocking
	TE:Figure 2.3
Figure 2.7 or Figure 2.8

	7.6D.3
	Out of band blocking
	TE:Figure 2.4 
Figure 2.7 or Figure 2.8

	7.6D.4
	Narrow band blocking
	TE:Figure 2.4 
Figure 2.7 or Figure 2.8

	7.7D 
	Spurious response
	TE:Figure 2.4 
Figure 2.7 or Figure 2.8

	7.8D
	Wide band Intermodulation
	TE:Figure 2.5 
Figure 2.7 or Figure 2.8


Proposal 9: Each combination of connection diagrams for TE part and UE part proposed in table 2-2 is applied for the corresponding FR1 NR RF Tx/Rx test. 
Conclusions

Proposal 1: Figure 2.1 is applied for Test Equipment connection for basic single cell, RX and TX tests for NR UL MIMO
Proposal 2: Figure 2.2 is applied for Test Equipment connection for TX-tests for UL MIMO with additional Spectrum Analyzer
Proposal 3: Figure 2.3 is applied for Test Equipment connection for Receiver tests with Modulated Interference for UL MIMO
Proposal 4: Figure 2.4 is applied for Test Equipment connection for Receiver tests with CW Interference for UL MIMO
Proposal 5: Figure 2.5 is applied for Test Equipment connection for Receiver tests with Modulated and additional CW Interference signal for UL MIMO
Proposal 6: Figure 2.6 is applied for Test Equipment connection for Receiver tests with CW Interference and spectrum analyser for UL MIMO
Proposal 7: Figure 2.7 is applied for User Equipment connection for single basic cell with NR and LTE cells at the same connectors for both cells and 2 UL MIMO supported
Proposal 8: Figure 2.8 is applied for User Equipment connection for single basic cell with NR and LTE cells at different separated connectors and 2 UL MIMO supported
Proposal 9: Each combination of connection diagrams for TE part and UE part proposed in table 2-2 is applied for the corresponding FR1 NR RF Tx/Rx test.
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