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1 Introduction
Rel-14 WI of UL capacity enhancement [1] has been approved RAN#71. RAN1 has completed the work on this WI in RAN1#87, and according to the WID, the performance part of the WI should start in RAN4#82.

One objective of the WI is to specify support 256QAM in UL. RAN1 agreements regarding this objective are captured in the running CR [2]. RAN4 is expected to define BS demod requirements accordingly, and as the first step, RAN4 should discuss and decide the cases to be evaluated and corresponding simulation assumptions.

In this paper, we will provide our initital views on simulation assumptions for UL 256QAM. 
2 Discussion 
UL 256QAM is introduced to improve the UL peak data rate, as an enhancement over 64QAM. The BS demod tests should use the 64QAM test cases as baseline. In 36.104, 36 test cases are defined for 64QAM combined from  

· 6 System BW: 1.4, 3, 5, 10, 15, 20

· 3 numbers of RX: 2, 4, 8

· 2 options for (numbers PRB, propagation channel): EPA5 with full PRB allocation, EVA5 with 1 PRB allocation

When it comes to 256QAM, there may be no need to test all 6 system BWs. We think 10MHz and 20MHz are sufficient as they are widely used in real deployments, and can already reflect the performance difference due to frequency diversity. The total number of test cases are 12.  
Proposal 1: BS requirements for UL 256QAM are defined 12 test cases, combined from

· 2 System BW: 10, 20
· 3 numbers of RX: 2, 4, 8

· 2 options for (numbers PRB, propagation channel): EPA5 with full PRB allocation, EVA5 with 1 PRB allocation
Another issue to be discussed for the test case is the selection of MCS level. There are 6 MCS levels defined in [2], and the corresponding effective code rate goes from 0.7 to 0.95. It is desirable to select one single MCS for all test cases. As the performance metric is the SNR at 70% maximum throughput, the selected MCS should be able to provide reasonable gain over 64QAM at the same SNR point, and at the same time, and SNR should be in reasonable range. 
We conducted initial simulations to compare different MCS levels. In Figure 1 the performances of different MCS levels are shown for 2RX and 1PRB are shown. From the figure, it can be seen that for MCS23-25, at the SNR for 70% throughput, the throughput is smaller than that of 64QAM (legacy MCS26, which is also used in 64QAM tests in 36.104). Also can be seen is that for MCS28, the SNR for 70% throughput is unreasonable high. Therefore, MCS26 and 27 are good candidates for the tests. We conducted the simulation for 6 cases with 10MHz BW, and we observed that MCS26 and MCS27 can work in all cases.
Proposal 2: Use MCS26 or MCS27 for the BS performance tests. 
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Figure 1: Performance of different 256QAM MCS levels
Finally, for RAN4 simulations to derive the performance requirements, the UE TX EVM (3.5%) and realistic channel estimation should be considered.  
Based on above discussion, our suggested test cases and corresponding simulation assumptions are captured in Table 1.

Table 1: Simulation assumption for UL 256QAM
	Parameters
	Values

	Number of TX antennas
	1

	Number of RX antennas
	2, 4, 8

	Antenna correlation
	Low

	System BW
	10MHz, 20MHz

	PRB allocation
	1 PRB, Full BW

	Propagation conditions
	EVA5 for 1 PRB, EPA5 for full PRB

	MCS level
	To be selected from MCS26 or MCS27

	UE TX EVM
	3.5%

	Channel estimation
	Realistic


3 Conclusions 

In this paper, we provided our views on the BS requirement for PUSCH in UpPTS.

Proposal 1: BS requirements for UL 256QAM are defined 12 test cases, combined from

· 2 System BW: 10, 20
· 3 numbers of RX: 2, 4, 8

· 2 options for (numbers PRB, propagation channel): EPA5 with full PRB allocation, EVA5 with 1 PRB allocation
Proposal 2: Use MCS26 or MCS27 for the BS performance tests.
Our suggested test cases and corresponding simulation assumptions are captured in Table 1.
Table 1: Simulation assumption for UL 256QAM
	Parameters
	Values

	Number of TX antennas
	1

	Number of RX antennas
	2, 4, 8

	Antenna correlation
	Low

	System BW
	10MHz, 20MHz

	PRB allocation
	1 PRB, Full BW

	Propagation conditions
	EVA5 for 1 PRB, EPA5 for full PRB

	MCS level
	To be selected from MCS26 or MCS27

	UE TX EVM
	3.5%

	Channel estimation
	Realistic


4 References

[1] RP-160664, New Work Item on Uplink Capacity Enhancements for LTE, Ericsson, CMCC
[2] R1-1613811, Introduction of Uplink Capacity Ehancements for LTE to 36.213 sections 06-09, Motorola Mobility
