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1. Introduction 
The new category 1-RX AP UE based on Cat-1 discussion has been started. Basically, it modifies the legacy 2-RX AP Cat-1 UE to 1-RX AP as WID [1], and RAN4 has agreed on the test scope in WF [2] as 
· Demodulation performance requirements are specified for FDD and TDD duplex mode
· No HD-FDD requirements are specified for Cat.1 UE with 1 Rx 
· System bandwidth for performance tests
· 5MHz/10MHz
In this contribution, we provide simulation results and further views on the 1-RX UE discussion.
2. Discussion on 1RX UE Test set
In principle, a UE is tested up to the maximum supported bandwidth through RAN4 tests. The WID has stated that the new 1-RX UE must have the same access capabilities as Category-1. We have a question that bandwidth support is a kind of access capability.
· Same access capabilities as Category 1 should be maintained
· Specify requirements applicability to differentiate between legacy Cat.1 and the newly introduced category/capability.

RAN4 can discuss to specify requirement applicability to differentiate the new UE from the legacy Cat-1 UE, but it is not so convincing to accept no test on the maximum bandwidth.

This UE is understood as Cat-1 in the legacy network, then the UE needs to digest SDR tests as the legacy Cat-1 UE up to the maximum supportive bandwidth. Reviewing Cat-1 UE SDR tests, in fact there is no 20MHz tests which is Cat-1 UE maximum bandwidth, but in TM1 performance test has up to 20MHz BW tests. 
Table 1 : Test points for sustained data rate (Capturing part of Table 8.7.1-4 Cat-1 UE SDR test)

	CA config
	Maximum supported Bandwidth/ Bandwidth combination (MHz)
	Cat. 1

	
	
	

	Single carrier
	10
	1

	
	15
	-

	
	20
	-


Table 2:  TM1 Cat-1 2-RX UE performance test with 20MHz (Capturing part of  Table 8.2.1.1.1-2)
	Test num.
	Band-width
	Reference channel
	OCNG pattern
	Propa-gation condi-tion
	Correlation matrix and antenna config.
	Reference value
	UE cate

gory

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)
	

	
	…
	…
	
	
	
	
	
	

	15
	20 MHz
	R.9 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	17.6
	≥3

	
	20 MHz
	R.9-2 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	17.3
	2

	
	20 MHz
	R.9-1 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	16.7
	1

	18
	20 MHz
	R.1 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	30
	1.9
	≥1


We don’t have strong preference how to introduce a test case for 20MHz, we can configure one of PDSCH but we propose that one of demod tests must be tested with 20MHz bandwidth.
Proposal : The Cat-1 1-RX UE is supposed to support maximum 20MHz bandwidth. We propose to test the new Cat-1 based 1-RX UE with 20MHz bandwidth as well as 5MHz and 10MHz.
3. Simulation Results

Based on WF [2], we provide simulation results.
· TM2 test
· Antenna configuration : 2x1 low correlation
· Propagation condition : ETU70
· FRC : 16QAM ½
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· TM4 rank 1 test
· Antenna configuration : [4x1] low correlation
· Propagation condition : EVA5
· FRC : 64QAM 1/2
· CSI reporting mode : PUSCH 1-2
· Reporting interval : 1ms
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· TM9 rank 1 test with 2 Tx antenna
· System bandwidth : 5MHz
· Antenna configuration : 2x1 low correlation
· Propagation condition : EPA5
· FRC : QPSK 1/3
· Precoding : WB PMI precoding
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· Introduce a new PHICH demodulation test
· System bandwidth
5MHz or 10MHz

· Antenna config
2x1 Low

· Propagation channel
EVA70

· FRC
R.19-1 FDD
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4. Conclusions

In this contribution, we provide views on 1-RX UE capability signalling and performance requirements.
Proposal : The Cat-1 1-RX UE is supposed to support maximum 20MHz bandwidth. We propose to test the Cat-1 based 1-RX UE with 20MHz bandwidth as well as 5MHz and 10MHz.
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