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1 Introduction

During RAN#56, a study item (SI) was initiated on UMTS Heterogeneous Networks [1]. In this contribution a text proposal on legacy UE performance in combined cell deployment, accounting for differential propagation delays, is presented. This complements the existing results captured by the rapporteur in the draft Technical Report [2].

2 Text Proposal

[-------------------------------------------------TEXT START -----------------------------------------------]
7.3

Combined cell

[…]

7.3.5

Legacy UE performance in combined cell
[…]

7.3.5.1
System level analysis
In system level simulations 4 LPNs per macro cell is assumed. The performance of the SFN network is evaluated with and without the impact of the differential propagation delay. The statistics are collected for 16 UEs per cell. Simulation results for inter-site distance (ISD) of 500 m, 1000 m, and 1732 m, are summarized in Tables 61, X and Y, respectively. As shown, the differential propagation delay generally has a very small impact on network performance. The cell throughput, the mean user throughput, and the median user throughput are essentially unaffected by the differential propagation delay. For the cell-edge user throughput the differential propagation delay has some impact and, as expected, the effect is higher for larger inter-site distances. With an ISD of 1732 m the impact on the cell-edge performance is around 15 %. 

	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Table 61: Impact of differential propagation delay modeling for ISD = 500 m. (additional combined cell pilot power overhead of Ec/Ior=-10 dB assumed)
	Metric
	Modeling of differential propagation delay

	
	No
	Yes
	Impact

	Cell throughput [Mbps/cell]
	6.56
	6.53
	< 1%

	Mean user throughput [Mbps]
	0.410
	0.408
	< 1 %

	5th perc. user data rate [Mbps]
	0.0743
	0.0704
	-5%

	Median user throughput [Mbps]
	0.371
	0.370
	<1%


Table X: Impact of differential propagation delay modeling for ISD = 1000 m. (additional combined cell pilot power overhead of Ec/Ior=-10 dB assumed)

	Metric
	Modeling of differential propagation delay

	
	No
	Yes
	Impact

	Cell throughput [Mbps/cell]
	6.68
	6.70
	<1%

	Mean user throughput [Mbps]
	0.418
	0.418
	<1%

	5th perc. user throughput [Mbps]
	0.0766
	0.0747
	-2.5%

	Median user throughput [Mbps]
	0.384
	0.385
	<1%


Table Y: Impact of differential propagation delay modeling for ISD = 1732 m. (additional combined cell pilot power overhead of Ec/Ior=-10 dB assumed)

	Metric
	Modeling of differential propagation delay

	
	No
	Yes
	Impact

	Cell throughput [Mbps/cell]
	6.38
	6.29
	-1%

	Mean user throughput [Mbps]
	0.399
	0.392
	-2%

	5th perc. user data rate [Mbps]
	0.0745
	0.0630
	-15%

	Median user data rate [Mbps]
	0.357
	0.341
	-4.5%


[---------------------------------------------------TEXT END ------------------------------------------------]
3 Conclusion

In this contribution, a TP on legacy UE performance in combined cell deployment, accounting for differential propagation delays is provided. The proposed text is based on [3] and complements the existing results captured by the rapporteur in the draft TR [2].

Proposal: Include the provided TP in Sections 7.3.5.1 of the TR [2]. 
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