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7.3.1 FCS

7.3.1.1 Summary for FCS benefit:

The effect of Fast Cell Selection (FCS) on throughput with and without Hybrid ARQ (chase combining) is studied using a dynamic system simulation tool. The system simulator tool models Rayleigh and Rician fading, time evolution with discrete steps (0.667ms e.g.), adaptive modulation and coding (AMC), fast Hybrid ARQ, fast cell selection FCS, and open loop transmit diversity (STTD).  The simulator also models Lognormal shadowing, delay spread, and fractional recovered power (per ray). The system simulation assumptions used are described in sections 12.3.2 to 12.3.7 and in Tdoc# R1-01-0047.  Each UE experienced 3kph rayleigh fading with fractional recovered power of 0.98.

7.3.1.2 Conclusion for FCS benefit:

Fast Cell Selection (FCS) improves throughput and residual FER for UEs in multi-coverage regions (see Tables 1 thru 4 and Figures 1  thru 3).  This is because a UE in a multi-coverage region typically has a weaker channel to any single serving cell compared to UEs closer to their serving cell. With FCS the multi-coverage UE has more opportunities to select a better link to one of the serving cells and be scheduled.  The overall system benefit due to FCS is more significant with fair (in term of scheduling oppurtunities) schedulers (such as Round Robin) compared to maximum C/I scheduler since the users with weak links are scheduled more often. With a maximum C/I scheduler the larger the load the less impact FCS has on performance. Without FCS it takes longer for UEs with weak links to finish a packet call and hence longer to release the dedicated control channel which results in further overhead and reduced system capacity.  Similar conclusions, i.e.FCS is primarily beneficial for Round-robin type scheduling and for users at the cell border, were drawn in Tdoc# R1-01-0036.  Open issues include how much larger the FCS benefit is with motion and allowing for MCS changes between re-transmissions.
7.3.1.3 FCS function description

Fast Cell Selection (FCS) allows a UE to rapidly choose any one cell in its active set (i.e. set of potential serving cells) for down link transmission. The potential benefit is that for each frame interval the active set cell with the best faded link can be chosen for frame transmission to the UE. The UE chooses the best cell by comparing each active set cell’s estimated CPICH Ec/Io and transmits a cell indicator to be detected by the desired cell on a uplink dedicated control channel. Frame retransmissions can therefore take place by any active set cell if chosen and the resulting received signal energy from each frame is accumulated to model a Chase combining process. Note that the active set evolves with time as a UEs position changes.  In this simulation the UEs experience fast (Rayleigh) fading but did not move from the initial location for a given Monte Carlo drop.

As part of the adaptive modulation and coding (AMC) schemes proposed for HSDPA, the UE also estimates CPICH Ec/Nt (C/I) for each cell in its pilot active set for the current slot. The pilot Ec/Nt information for the selected cell is then also fed back on an uplink dedicated control channel. The Node B then uses the C/I estimate to determine the modulation and coding level for that users subsequent frame and possibly also for setting scheduling priorities. The simulation results presented below compare throughput and residual FER statistics with and without FCS enabled. The cell selection update rate is once every 3.33ms. The FCS and CPICH measurement delay, as shown in Figure 0 below, is about 10ms.
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Figure 0 Time diagram of FCS and CPICH measurement delay
TABLE 1   FCS Disabled with Max C/I Scheduler
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TABLE 2   FCS Enabled with Max C/I Scheduler
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From Tables 3 and 4 for the Round Robin scheduler see somewhat larger throughput improvements with FCS on compared to the Maximum C/I scheduler.  Figure 1 illustrates FCS benefits by showing the %User Packet Cell throughput CDF with and without FCS at different loading.  Figure 2 shows the increase in the average number of dedicated channels required to support the users that are not in the dormant state (waiting for all the packets of a packet call). Figures 3 and 4 compare throughput performance and fairness for Round Robin and Maximum C/I schedulers. 

TABLE 3   FCS Disabled with Round Robin Scheduler
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TABLE 4   FCS Enabled with Round Robin Scheduler
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Figure 1.  %User Packet Call Throughput CDF w/wo FCS for Round Robin
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Figure 2.  %Increase in required dedicated channels w/wo FCS

[image: image7.wmf]0

200,000

400,000

600,000

800,000

1,000,000

1,200,000

1,400,000

1,600,000

1,800,000

2,000,000

0

500,000

1,000,000

1,500,000

2,000,000

2,500,000

3,000,000

Service Throughput (bps)

Packet Throughput (bps)

mci, fcs on

mci, fcs off

rr, fcs on

rr, fcs off

All Users Still Scheduled (100ue/sector)


Figure 3.  Packet Throughput vs Service Throughput for Max C/I and Round Robin
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Figure 4.  Fairness: %User Packet Call Throughput CDF comparing Maximum C/I  with Round Robin Schedulers at 3kph.




































































































