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1
Introduction
The test cases for low UE categories were proposed in last few meetings. However, no decision was made in RAN4#53 due to limited simulation results. In this contribution, we give our simulation results and recommendations based on the updated RMCs for low UE categories in [1]&[2] .
2
Discussion
2.1 Additional RMCs for TDD performance test cases
In order to cover low UE categories, the low rate RMCs was proposed in [1]. However there are two of the four DRS test cases can only be applied to UE category 2-5, and two more corresponding Cat1 test cases for them were also proposed in [2]. The table below summarizes the additional low rate RMCs for TDD. 
Table 1 RMCs for TDD test cases
	Reference channel
	Bandwidth
	Allocation
	Modulation & Coding rate
	UE Category

	PDSCH: Single-antenna transmission (port 0)

	R.3-1
	5
	25 PRBs
	16QAM 1/2
	1

	R.6-1
	5
	18 PRBs
	64QAM 3/4
	1

	R.7-1
	10
	17 PRBs
	64QAM 3/4
	1

	R.8-1
	15
	17 PRBs
	64QAM 3/4
	1

	R.9-1
	20
	17 PRBs
	64QAM 3/4
	1

	R.9-2
	20
	83 PRBs
	64QAM 3/4
	2

	PDSCH: Multi-antenna transmission (port 0& port1)

	R.11-1
	5
	25 PRBs
	16QAM 1/2
	1

	PDSCH: UE-Specific Reference Symbols (port 5)

	R.26-1
	5
	25 PRBs
	16QAM 1/2
	1

	R.27-1
	10
	18 PRBs
	64QAM 3/4
	1


2.2 Simulation results analysis
Based on the proposed additional RMCs , there are several additional performance test cases of TDD for low UE categories as shown in table below. In the annex we provide both alignment and impairment results for the additional TDD test cases. In table 3 below, the results were compared to the current test cases.
Table 2 TDD additional performance test cases for Low UE categories

	Test number
	Bandwidth 
	Reference Channel

with 
OP.1 TDD
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[1.5-1]
	5 MHz
	[R.3-1 TDD]
	EVA5
	1x2 Low
	70
	TBD
	1

	[1.6-1]
	5 MHz
	[R.3-1 TDD]
	ETU70
	1x2 Low
	30
	TBD
	1

	[1.7-1]
	5 MHz
	[R.3-1 TDD]
	ETU300
	1x2 High
	70
	TBD
	1

	[2.3-1]
	5 MHz
	[R.6-1 TDD]
	EVA5
	1x2 Low
	70
	TBD
	1

	[1.8-1]
	10 MHz
	[R.7-1 TDD]
	EVA5
	1x2 Low
	70
	TBD
	1

	[1.9-1]
	10 MHz
	[R.7-1 TDD]
	ETU70
	1x2 Low
	70
	TBD
	1

	[1.10-1]
	10 MHz
	[R.7-1 TDD]
	EVA5
	1x2 High
	70
	TBD
	1

	[2.4-1]
	15 MHz
	[R.8-1 TDD]
	EVA5
	1x2 Low
	70
	TBD
	1

	[2.5-1]
	20 MHz
	[R.9-1 TDD]
	EVA5
	1x2 Low
	70
	TBD
	1

	[2.5-2]
	20 MHz
	[R.9-2 TDD]
	EVA5
	1x2 Low
	70
	TBD
	2

	[7.1-1]
	5 MHz 16QAM 1/2
	[R.11-1 TDD]
	EVA5
	2x2 Medium
	70
	TBD
	1

	[11.2-1]
	10MHz 16QAM 1/2
	[R.26-1TDD]
	EPA5
	1x2 Low
	70
	TBD
	1

	[11.3-1]
	10MHz 64QAM 3/4
	[R.27-1 TDD]
	EPA5
	1x2 Low
	70
	TBD
	1


The results comparison below show that the SNR offsets in all the test cases are smaller than 0.5dB. Based on these results, we think the option that keep the current performance requirements for the additional test cases is acceptable.
Table 3 Results compare
	TDD test case
	SNR offset [dB]

	T1.5/T1.5-1
	0.1

	T1.6/T1.6-1
	-0.2

	T1.7/T1.7-1
	0.1

	T2.3/T2.3-1
	-0.2

	T1.8/T1.8-1
	0.3

	T1.9/T1.9-1
	0.4

	T1.10/T1.10-1
	0.5

	T2.4/T2.4-1
	0.5

	T2.5/T2.5-1
	0.5

	T2.5/T2.5-2
	0.2

	T7.1/T7.1-1
	-0.3

	T11.2/T11.2-1
	0.3

	T11.3/T11.3-1
	0.0


3 Conclusion
In this contribution we analyzed the additional performance test cases of TDD for low UE categories. Based on the simulation results comparisons, we propose reusing the current performance requirements for the additional test cases.
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