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Introduction

In session 56 there were open discussions related to the benefits of having
4 switching points as an option within the frame structure.

In particular contribution C802.16m-08/669 was discussed which included
some basic latency analysis along with an evaluation of throughput obtained
from system level simulations.

The authors proposal at the time was to remove 4 switching points as they
claimed the performance gain, when compared to the 2 switching point
case, was negligible.

Taking C802.16m-08/669 as a starting point, we have investigated varying
BS/MS processing times and the impact this can have on data latency for
both the 2 and 4 switching point cases

This contribution therefore demonstrates the latency reduction gains of
having 4 switching points when considering different BS/MS processing
times



Downlink Latency - 2vs4 Switching Points
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DL Data Latency with T, = 4 subframes (worst case)
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Packet arrival
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DL Latency with T, = 2 subframes (1 subframe for NACK)
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DL Latency with T =1 subframe
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Uplink Latency - 2vs4 Switching Points
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Note, for illustration purposes T, = 2 subframes where T, is BS/MS processing time 8




2 subframes
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UL Latency with T, =1 subframe
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Latency - Summary and Conclusion

Downlink Gain (%) Uplink Gain (%)
Total Delay with Total Delay with
Processing time Tp Latency with 30% Latency with 30%
(subframes) 1 ReTx ReTx 1 ReTx ReTx

1 < 35.29 23.78 38.75 3438 >

2 3.39 5.46 -1.136 -0.986
2 with 1 for NACK -1.69 3.01

4 16.82 10.93

With a range of different processing times, it is clear that the having 4
switching points can further improve latency, especially in the case where
the BS and MS processing time is 1 subframe.

We should not limit the IEEE 802.16m standard by current implementations
(i.e., processing speed) and be sure that the AAIF is ‘future-proof’
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Throughput Analysis
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Case 1 — Throughput analysis
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accommodate an additional TTG



Throughput (Mbps)

Case 2 — Throughput analysis

5ms Radio Frame
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Conclusion & Recommendation

Unlike C802.16m-09/669 we have shown that latency is very
sensitive to varying BS/MS processing times

When BS/MS processing time is equal to 1 subframe, the 4
switching point frame can provide 20-40% gain in latency

Having evaluated the throughput results obtained from system level
simulations it is clear having 4 switching points does not degrade
system throughput even when an extra symbol is sacrificed for an
additional TTG

It is therefore clear, that the optional 4 switching point frame should
remain as to ensure that 802.16m can take advantage of rapid
advances in processing technology
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