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Introduction

This contribution evaluates system performance of 2ms E-DPDCH TTI for Enhanced Uplink [3]. Dedicated and scheduling mode is evaluated for full buffer and gaming traffic. The results are presented with and without the non-serving cell relative grant (RG). Without non-serving cell RG (ns-RG), the system and user performance is evaluated using the SHO information using three different methods. Compared to the results where ns-RG is used, slightly higher sector and user throughputs can be achieved by approaches without ns-RG.

Dedicated Scheduling Mode without non-serving cell RG

Three methods without non-serving cell RG are simulated and compared to the system performance with non-serving cell RG. In all of these methods, the data rates of the UEs in SHO are limited by using their SHO information and/or the ratio between pilots from different cells.

Method (1): Using the number of SHO legs

The maximum power ratio (AG assigned to the user), RAG, for the UEs in SHO is reduced by a factor equal to the number of the SHO legs using the following equation:

Rmax_sho = RAG/(number of SHO legs)

Where the number of soft-handoff legs includes all active cells (i.e. soft and softer hand-off)

Method (2): Using imbalance between SHO legs

A maximum allowed SHO rate (Rmax_sho) is computed which keeps the interference at a level that maintains acceptable voice and signaling coverage in adjacent cells when the SHO UE transmits on the E-DCH.  That is, it is desired that the interference contribution to adjacent cells by the SHO UE be equivalent to one or two 12.2kbps users when not DTXed.  Hence, the equation shown below starts at the maximum effective rate (Rmax_effective_SHOtarget) and increases if the link imbalance gets larger.

Rmax_sho = min (RAG, ( Rmax_effective_SHOtarget * g(imbalance) ))

[e.g. Rmax_effective_SHOtarget = 12.2 kbps] where imbalance = Link transmission gain (linear) between scheduling cell and the UE divided by the cell transmission gain between adjacent cell and the UE.  Here the adjacent cell transmission gain is defined as the next largest or largest transmission gain relative to scheduling cell’s link transmission gain.

Imbalance = Pilot Ec/Nt_scheduling cell / Pilot Ec/Nt_strongest_non-scheduling cell.
Rmax_effective_SHOtarget can be chosen based on current loading of the scheduling Node-B and assuming that adjacent cells are similarly loaded or it can be fixed to a relatively low data rate corresponding to one or two speech users.

Method (3): Combination of Method 1 and 2

The maximum power ratio (AG assigned to the user) for the UEs in SHO is reduced by a factor equal to the sum of imbalance over all the SHO legs as following:


[image: image1.wmf](

)

(

)

å

=

=

nSHO

i

cell

serving

i

cell

AG

sho

EcNt

Pilot

EcNt

Pilot

R

R

1

_

_

max_


System Performance Results for Dedicated Scheduling Mode with and without non-Serving Cell Relative Grant (ns-RG)

The system performance results for full buffer traffic, Pedestrian B 3km/h (PB3) channel for the methods described above are given below in Table 1. Similar results are presented in Table 2 for gaming traffic.  Sector and user throughput, outage and RoT statistics are also given. The throughput and outage for all users and users in SHO only are both presented. In addition, user packet throughput CDF are given in Figures 1-4 for all users and SHO only users. It may be noted that the simulations were performed based on the rules outlined in [3].

As shown in Table 1 and Table 2, methods without non-serving cell RG (using SHO information) provides similar performance to the approach where non-serving cell RG is used. Specifically, Method-1 slightly outperforms the results where non-serving cell RG is used in terms of sector and user throughput (both for all users and users in SHO) and corresponding to same outage statistics. With Method-2 the user throughput degrades due to the limitation of the maximum possible contribution to RoT of non-serving cells. By increasing Rmax_effective_SHOtarget, we may achieve similar user throughput for UEs in SHO as in Method 1 and 3. However, the exact value will depend on the load of the system, channel condition and traffic type and further investigation is needed. Method-3 has slightly lower throughput performance compared to Method-1 for full-buffer traffic and also slightly lower outage and RoT. 
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Table 1 System & User Performance with and without nsRG for Full Buffer (PB3)
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Table 2 System and User Performance with and without nsRG for Gaming (PB3)

Conclusion

 Based on the simulation results the following conclusions are drawn:

1. Similar or slightly better performance can be achieved for dedicated scheduling mode without using the non-serving cell RG.

2. By using the SHO information, the performance of the UEs in SHO does not degrade without the non-serving cell RG.

3. In view of the above, it is proposed to simplify the specification of enhanced uplink scheduling by eliminating the use of non-serving cell relative grant.
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Figure 1 User Packet Throughput Distribution of ALL UEs: full buffer.
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Figure 2 User Packet Throughput Distribution of UEs in SHO: full buffer.
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Figure 3 User Packet Throughput Distribution of ALL UEs: gaming.
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Figure 4 User Packet Throughput Distribution of UEs in SHO: gaming.
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ANNEX A: Simulation Assumptions

Simulation assumptions are given here to account for differences. Note for rates above 1.28Mbps, QPSK SF=2 is now used instead of 8PSK SF=4.

Table 3 System Simulation Assumptions

	Parameter
	Configuration

	Layout
	19 Node-B, 3-cell wrap-around layout

Site to site distance = 2800 m

	Channel model
	Pedestrian B, 3km/h

	Traffic model
	Full buffer or Gaming

	Node-B Receiver
	Rake (2 antennas per cell)

8 fingers per UE (finger assignment as in Table A-6 in [1])

	#UE per cell
	10

	UE timing
	Frame (2ms or 10ms) or Slot Time (2ms with 10ms) aligned

	Duration
	300 s + 10 s warm-up per Monte Carlo drop (20 drops)

	HARQ
	Max # of transmissions = 4 (Chase/IR combining)

2ms TTI: N=8, Re-transmission delay = 16ms

Ack/Nack errors = 0%

	Scheduling Type
	Dedicated scheduling with and without non-serving cell RG.

	Scheduling delays
	DCH

E-DCH

Dedicated

Period

200 ms

10 ms

Uplink SI delay

Uniform 60-100 ms

10 slots

DL Grant delay

Uniform 60-100 ms

1 slot

RLC delay

200ms

200ms



	Power control
	Outer loop driven by ZTB 1.6Kbps 10ms TTI and DPDCH services

Inner loop error rate = 4%, delay = 1slot, step size=1dB

PA size: 21dBm, 

TFC power measurement error: 2dB stdev

TFC power measurement delay: 3 slots

	DCH
	TFCS = 8,16,32,64,128,256,384, 640, 768, 960, 1152, 1440Kbps

Minimum set: DCCH (c,d)=(15,4), ZTB (c,d)=(15,9), SID (c,d)=(15,7)
Reference link level data as presented in R1-040017, 227.

	E-DCH
	E-TFC selection:

Similar to R99 TFC selection. UE MAC decides upon the E-DCH TFC in SUPPORTED_STATE and EXCESS_POWER_STATE every radio frame. The parameters {x, y, z} are set to {15, 30, 30} as in Rel‑99.

Reference link level data as presented in R1-040017, 227

	E-DPCCH
	TFC indicated with TFRI TDMed on E-DPDCH for 10ms TTI

TFC indicated with CDMed  20Kbps TFRI channel for 2ms TTI

	SHO
	When in SHO E-TFS is restricted based on UE SHO state

	Channel Estimation
	BW=625Hz, non-ideal & modeled in system simulation (see [3,4])

	Vehicular Penetration/Body Loss
	0 dB (see link budget Annex B R1-040017)
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