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1. Introduction
In the RAN4 #58 meeting, the change request adding new tests with small channel bandwidth or partial PRB allocation for single-layer transmission on antenna port 7 or port 8 to cover UE category 1 have been agreed [1]. The reference measurement channels was defined but the requirements are still TBD. This contribution provide the simulation results for the new test cases of dual-layer beamforming.
2. Simulation assumptions
The table below presents simulation parameters for single-layer transmission on antenna ports 7 or 8 [2].
Table 1: Common Test Parameters for User-specific Reference Symbols
	Parameter
	Unit
	Value 

	Uplink downlink configuration (Note 1)
	
	1

	Special subframe configuration (Note 2)
	
	4

	Cyclic prefix
	
	Normal

	Cell ID
	
	0

	Inter-TTI Distance
	
	1

	Number of HARQ processes
	Processes
	7

	Maximum number of HARQ transmission
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3} for QPSK and 16QAM

{0,0,1,2} for 64QAM

	Beamforming Model
	
	As specified in TS36.101 Section B.4

	Precoder update granularity
	
	Frequency domain: 1 PRB
Time domain: 1 ms

	Note 1:
as specified in Table 4.2-2 in TS 36.211
Note 2:
as specified in Table 4.2-1 in TS 36.211 


3. Simulation results

Based on the simulation assumptions in section 2 and the FRC for CDM-multiplexed DMRS in the table A.3.4.3.2-1[1], the simulation results with implementation margins are presented in table 2 below.
Table 2: Minimum performance for CDM-multiplexed DM RS without simultaneous transmission (FRC)
	Test number
	Bandwidth and MCS 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
QPSK 1/3
	R.31 TDD
	OP.1 TDD
	EVA5
	2x2 Low
	70
	[-1.0]
	1-5

	2
	10 MHz

16QAM 1/2
	R.32 TDD
	OP.1 TDD
	EPA5
	2x2 Medium
	70
	[7.7]
	2-5

	
	5MHz

16QAM 1/2
	R.32-1 TDD
	OP.1 TDD
	EPA5
	2x2 Medium
	70
	7.3
	1

	3
	10 MHz
64QAM 3/4
	R.33 TDD
	OP.1 TDD
	EPA5
	2x2 Low
	70
	[17.7]
	2-5

	
	10 MHz
64QAM 3/4
	R.33-1 TDD
	OP.1 TDD
	EPA5
	2x2 Low
	70
	16.4
	1


4. Conclusions

This contribution presents the simulation results for the new test cases of the single-transmission on antenna ports 7 or 8. Details of the simulation curves without  implementation margins are shown in the attached excel file.
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