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1 Introduction

During previous RAN1 meetings, there has been discussion on downlink system simulations and simulation assumptions considering bursty traffic, but little discussion relating to uplink. In uplink, due to the lack of orthogonality between users there exist some other considerations relating to how systems of different bandwidth should be compared, and these are elaborated in this paper.
2 Discussion

In the UMTS uplink, each user transmits with a user specific scrambling code; thus if users transmit simultaneously and the receiver is not a multiuser receiver, then the received signal from other users is experienced as interference when demodulating.

[image: image6.png]RoT

Intercell
interference

Thermal
noise

» Wanted ssignal

when
demodulating
user 3

Interference
when
demodulating
user 3




Some alternatives exist, however for improving uplink orthogonality. One alternative is to apply a multi-user receiver, which cancels interference between users. Another alternative is to apply a TDM scheduler strategy, in which users are restricted to only transmit in some HARQ processes, such that users use the entire uplink during limited amounts of time
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TDM scheduling can offer significant increases in UL user burst rate or capacity, and is directly compatible with legacy terminals. 

Thus, in order to increase UL capacity, the first step should be to introduce increased orthogonality in the uplink. An earlier study into UL orthogonality indicates that TDM can achieve gans of 50-100% in UL capacity [1].

Observation 1: When starting with a CDM system, the first step to increase UL capacity should be to improve UL orthogonality and introduce TDM; this requires no additional spectrum
When bursty traffic with a fixed traffic model is applied for UL simulations, the load should be scaled with the bandwidth. Thus, for N=2, the number of users should be halved. Halving the number of users also reduces the average number of simultaneously active users. Reducing the number of active users increase the chances of orthogonality in the uplink, since there will be fewer users and higher chances of only a single user. Thus, comparing 2*2.5MHz carriers to 1*5MHz carriers includes a gain that is incurred due to moving from non orthogonal CDM to orthogonal FDM.
Observation 2: If CDM would be used as a baseline for comparing UMTS and time dilated UMTS, it is possible at high loads for time dilated UMTS to show higher throughputs than UMTS. However these throughput increases are small compared with the throughput and capacity gains available with TDM, so as indicated in observation 1, TDM scheduling should be deployed before a reduced bandwidth carrier and hence be the baseline for comparison.
If TDM is applied in the UL, then the comparison between time dilated UMTS and UMTS differs. In this case, in some TTIs there will be only one user to schedule, and 5MHz UMTS will achieve double the throughput of time dilated UMTS. When comparing with normalized offered load, the percentage of TTIs in which there is only 1 user to schedule will be lower for 5MHz at higher loads. When the system is completely full and utilized in every TTI, 5MHz UMTS will, on average have twice as many users to schedule, with twice the bandwidth compared to 2.5MHz UMTS. Thus, in the absence of any link level losses, the user throughput when compared at normalized offered load would be the same. However it is not possible to operate systems with extremely high TTI utilization without some users experiencing unacceptably poor quality, so in general, the UL will operate at a TTI utilization point at which the time dilated UMTS throughput will be about half of that of UMTS.
Observation 2: When TDM is applied, in the absence of link level gain/losses, 2.5MHz UMTS user throughput will be around half of UMTS at most loads (in addition to time dilated UMTS carrying half of the load of UMTS), and may increase towards UMTS level at very high relative loads (with time dilated UMTS carrying half of the load of UMTS). It will never exceed UMTS throughput.
Thus for uplink simulations, the following is proposed for evaluation of time dilated UMTS:
Proposal: For time evaluating time dilated UMTS, TDM scheduling should be the baseline for N=1, N=2 and N=4.

3 Conclusion

This paper has reviewed the impact of scheduling on UL evaluations for time dilated UMTS. The following proposal is made:
Proposal: For time evaluating time dilated UMTS, TDM scheduling should be the baseline for N=1, N=2 and N=4.
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