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1
Introduction

In this document, a text proposal capturing the system simulations for carrier aggregation of time dilated UMTS with UMTS is presented. This was one of the identified open issues [1] at the last RAN1 plenary.

2  Text Proposal

[------------------------------------------------------------- TEXT START --------------------------------------------------------------]
7.x.1
System Simulation Results for Carrier Aggregation of Time-Dilated UMTS with UMTS 

The bursty traffic UEs are modelled by the parameters given in simulation assumptions in Section x. The same assumptions are applied to both carriers, with the exception of control channels on the second carrier where it was assumed that only P-CPICH is transmitted. The Time Dilation factor on the first carrier is always N =1 and the factor on the second carrier is N = 2 or N =4.   
It should be noted that in the results for carrier aggregation shown below, all the UE are assumed to be capable of carrier aggregation. The system performance for lower proportions of carrier aggregation UEs has not been evaluated.
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Single carrier, N = 1
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Figure X: Average UE burst rate

In Figure X the average burst rate of the UEs is presented for different scenarios. From the figure it is observed that for total K UEs in single carrier case if the average burst rate is R, the dual carrier with N =2 on the second carrier and with 1.5 K UEs has an average burst rate of approximately 1.5 R. Also, the dual carrier with N = 4 on the second carrier and with 1.25 K UEs has an average burst rate of approximately 1.25 R. To explain this observation, notice that the dual carrier system of Time Dilation factor N on the second carrier with (1+1/N)K UEs is observing a load that is (1+1/N) times the load observed by the single carrier system with K UEs. Furthermore, the service rate of the dual carrier system is (1+1/N) times the service rate of the single carrier system as the available bandwidth is scaled by (1+1/N). As a result, based on the queuing theory, the burst rate of the dual carrier system is (1+1/N) times the burst rate of the single carrier system. For a more direct comparison of different Time Dilated UMTS systems the effective number UEs/Sector is defined as K for single carrier system and (1+1/N) K for the dual carrier system. 
Table Y present the average, 5%, and 50% tail value of the UEs burst rate and shows that similar ratios hold for the tail values of the burst rate.     

Table Y. UE burst rate (Mbps) statistics
	Eff. # UE/Sec.
	Single Carrier N =1
	Dual Carrier, N =1 on 1st Carrier  and N =2 on 2nd Carrier
	Dual Carrier, N =1 on 1st Carrier  and N =4 on 2nd Carrier

	
	5%
	50%
	Avg.
	5%
	50%
	Avg.
	5%
	50%
	Avg.

	2
	4
	7.3
	7.8
	6
	11.1
	11.6
	-
	-
	-

	4
	2.7
	6.3
	6.7
	4.8
	9.6
	10.2
	3.8
	7.7
	8.3

	6
	2
	5.1
	5.7
	3.7
	8.4
	8.9
	-
	-
	-

	8
	1.4
	4.1
	4.7
	2.5
	6.3
	7.1
	2
	5.2
	5.9

	10
	0.9
	3.4
	3.8
	1.4
	4.9
	5.7
	-
	-
	-


Finally, the following plots present the CDF of the UEs burst rate for different values of effective number of UEs per sector. As, shown by the CDFs, similar proportion holds between burst rate of different Time Dilated UMTS systems across different tail values.
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CDF plot of average UE burst rate for effective number of UE/Sector = 2

 

 

Single carrier, N = 1

Dual carrier, 1st carrier N = 1, 2nd carrier N = 2


Figure x2: CDF of average UE burst rate for effective number UEs per sector = 2
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CDF plot of average UE burst rate for effective number of UE/Sector = 4

 

 

Single carrier, N = 1

Dual carrier, 1st carrier N = 1, 2nd carrier N = 2

Dual carrier, 1st carrier N = 1, 2nd carrier N = 4


Figure x3: CDF of average UE burst rate for effective number UEs per sector = 4
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CDF plot of average UE burst rate for effective number of UE/Sector = 6

 

 

Single carrier, N = 1

Dual carrier, 1st carrier N = 1, 2nd carrier N = 2


Figure x4: CDF of average UE burst rate for effective number UEs per sector = 6
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CDF plot of average UE burst rate for effective number of UE/Sector = 8

 

 

Single carrier, N = 1

Dual carrier, 1st carrier N = 1, 2nd carrier N = 2

Dual carrier, 1st carrier N = 1, 2nd carrier N = 4


Figure x5: CDF of average UE burst rate for effective number UEs per sector = 2
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CDF plot of average UE burst rate for effective number of UE/Sector = 10

 

 

Single carrier, N = 1

Dual carrier, 1st carrier N = 1, 2nd carrier N = 2


Figure x6: CDF of average UE burst rate for effective number UEs per sector = 2

 [------------------------------------------------------------- TEXT END --------------------------------------------------------------]

3
Conclusions

It is proposed to agree to and capture the text proposal on system evaluations of carrier aggregation of time dilated UMTS with UMTS to the TR [2].
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