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1 Introduction

During RAN1#72bis, system simulation assumptions for modeling time-dilated UMTS were agreed and are listed in the annex of this document for reference. Furthermore, during RAN1#74, link level results for time-dilated UMTS were discussed and a text proposal was further refined containing the simulation results.
In the light of the link level simulation results, we believe that it is necessary to revise the system simulation assumptions in order to avoid an incorrect comparison between different solution possibilities. Furthermore, whilst reviewing the system simulation assumptions, it is necessary to consider further the need to model packet data and packet call throughput, as is usually the case when evaluating the potential performance of a new RAT, in order to properly capture trunking effects.
2 Discussion

As indicated in section 7.1.1.2 of the technical report, with time-dilated UMTS, when a standalone carrier is deployed the P-CCPCH power needs to be increased by a factor of 10logNdB, where N is the scaling factor. Link level simulation results in this scenario are copied below, and taken from [1]
	Specific Condition
	Source
	Ior/Ioc  
	Throughput Gain

	
	
	
	PA3
	VA3
	VA30
	VA120

	Outer loop ON, Two P-CCPCHs
	Huawei, HiSilicon
	-5
	-11.56%
	-4.02%
	-23.39%
	-8.26%

	
	
	0
	-8.64%
	-4.20%
	-21.02%
	-8.97%

	
	
	5
	-6.96%
	-1.02%
	-13.54%
	-7.65%

	
	
	10
	-5.01%
	-0.30%
	-8.17%
	-5.83%

	
	
	15
	-4.50%
	-0.18%
	-4.11%
	-5.50%

	
	
	20
	-1.61%
	0.23%
	0.86%
	-9.04%

	
	Qualcomm
	-5
	-8.50%
	-12.27%
	-25.43%
	-4.30%

	
	
	0
	-12.01%
	-7.58%
	-20.08%
	-2.72%

	
	
	5
	-8.85%
	-6.95%
	-15.17%
	-2.27%

	
	
	10
	-7.58%
	-4.57%
	-12.35%
	-2.10%

	
	
	15
	-3.45%
	-4.12%
	-8.98%
	-2.21%

	
	
	20
	-2.15%
	-0.37%
	-11.34%
	-3.45%


The table indicates that in some circumstances (e.g. for VA3 users with high geometry), the link level performance is such that the throughput is a factor N lower than UMTS. However in general, the link level throughput reduces by more than the factor N, in some cases by as much as 25%.

The current system level assumptions specify that the instantaneously available per TTI throughput should be assessed at two activity levels, 20% and 100%. If the throughput of UMTS and time-dilated UMTS would differ by only the scaling factor N, then making comparisons at fixed activity levels would imply that the offered load for time-dilated UMTS would be a factor N reduced compared to UMTS, which is reasonable. With time-dilated UMTS, bursts would take N times longer to transfer (due to the reduced data rate and increased TTI length), but this would be compensated by the fact that on average there would be N times fewer packets to schedule.

[image: image1]
However as can be seen in the table above, there are cases in which the link throughput of time-dilated UMTS is below N times less than that of UMTS. In these cases, the average time needed to deliver packets will increase to a factor larger than N times that of UMTS


[image: image2]
The need for an increased time to transfer packets for time-dilated UMTS will occur in all cells, and this will increase the neighbor cell activity. Increase neighbor cell activity will decrease link throughputs and further increase packet durations.
Thus, if at an offered load level X a UMTS system has an activity level of 20%, a time-dilated UMTS system with an offered load of X/N will experience an activity level that is larger than 20%. Alternatively, if the systems are to be compared at an activity factor 20%, the time-dilated UMTS offered load should be less than X/N.
In general, the activity factor should adjust appropriately to the offered load level given the link throughput

 Thus we propose that the system simulation assumptions should be updated as follows:

· Neighbour cell activity level should be modeled realistically considering the offered load level and the link throughput

In addition to this consideration on inter cell interference, another impact of operating with time-dilated UMTS in standalone mode is that moving to half bandwidth loses some trunking gain with respect to full bandwidth operation. This is a reverse of the gain that is obtained with carrier aggregation. If the per scheduled TTI user throughput is taken as a performance metric, such trunking effects are not taken into account, as illustrated in the figure below, because only TTIs in which the user is scheduled are counted, and delays in waiting for a TTI to be scheduled are not considered.

In the figure, the transfer time for each packet is 2 times larger for time-dilated UMTS. For clarity, packets are shown as being scheduled one at a time. With time-dilated UMTS, packet 2 must be queued to be scheduled, increasing the packet transfer time by more than 2. Of course, the scheduler could share resources between packets; in this case both packets one and two transfer durations would increase somewhat above 2.


[image: image3]
Thus we propose that:

· The figures of merit (mean, 5th percentile) for assessing time-dilated UMTS user throughput should be based on packet throughput
Packet throughput is defined here as the size of a packet divided by the duration of time between the timepoint at which the packet is first generated and the timepoint at which the last byte of the packet is received at the UE.

3 Conclusion

To make a proper comparison between UMTS and time-dilated UMTS, it is essential that neighbor cell activity is measured accuracy and trunking effects are taken into account. In order to achieve this, packet data should be modeled.
· Neighbour cell activity level should be modeled realistically considering the offered load level and link throughput
· The figures of merit (mean, 5th percentile) for assessing time-dilated UMTS user throughput should be based on packet throughput
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