3GPP TSG RAN WG1 #74
        

              R1-133112
Barcelona, Spain, August 19 – 23, 2013
Agenda item:
7.2.6.4
Source: 
Samsung 

Title: 



SLS results for 256QAM in small cell scenario 3
Document for:
Discussion and Decision
1 Introduction

In RAN#58, a new study item for small cell enhancement was agreed [1]. One focus area of the study discussed in [1] is spectral efficiency enhancements such as higher-order modulation:
· Study potential enhancements to improve the spectrum efficiency, i.e. achievable user throughput in typical coverage situations and with typical terminal configurations, for small cell deployments, including

· Introduction of a higher order modulation scheme (e.g. 256 QAM) for the downlink.

In RAN1 #73, companion contributions showed link level simulation results and system level simulation results for 256QAM in small cell scenario 2b [1]-[2]. This contribution provides additional evaluation results for 256QAM in small cell scenario 3.
2 System level simulation results
Simulation assumptions
· Scenario model: Sparse model in small cell scenario 3
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Figure 1: Sparse model in small cell scenario 3

· Traffic model: FTP model 3

· EVM: 0, 2, 4% (EVM is modeled as additional noise which affects the achievable SINR at a receiver [2])
· RU: In average, 25%, 60%
· Performance metric: Average user packet throughput

Other simulation assumptions are same as presented in [3].
Simulation results

Table 1 and 2 shows average UPT gains for 256QAM over 64QAM in Sparse model of small cell scenario 3. From results in table 1 and 2, 4.9%~33.3% gains on average UPT are observed for 256QAM over 64QAM. Therefore, significant average UPT gains can be achieved with the introduction of 256-QAM in small cell scenario 3.
Table 1: Average UPT gains for RU 25%
	Modulation
	EVM 0%
(Mbps)
	EVM 2%
(Mbps)
	EVM 4%
(Mbps)

	64QAM 
	47.1

(0%)
	46.3

(0%)
	45.7

(0%)

	256QAM 
	62.8

(+33.3%)
	60.0

(+29.6%)
	49.1

(+7.4%)


Table 2: Average UPT gains for RU 60%

	Modulation
	EVM 0%
(Mbps)
	EVM 2%
(Mbps)
	EVM 4%
(Mbps)

	64QAM 
	35.8

(0%)
	35.6

(0%)
	34.6

(0%)

	256QAM 
	46.1

(+28.8%)
	45.4

(+27.5%)
	36.3

(+4.9%)


3 Conclusions
This contribution provides additional system level simulation results for 256QAM in small cell scenario 3. Applying ideal EVM and even a realistic EVM 2, 4%, significant average UPT gains can be achieved with the introduction of 256-QAM in small cell scenario 3. 
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Appendix
For Sparse model, geometry curves are provided when all small cells are on and one small cell is off. Up to 30% of the UEs have geometry > 30 dB in case of all small cells on and even up to 80% have at least 30 dB SINR in case of one small cell off. Therefore, large percentage of small cell UEs in small cell scenario 3 would have the opportunity to be scheduled with the highest supportable MCS.
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Figure 1: Geometry curve for Sparse model in small cell scenario 3
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