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New Text for Prox-1 GB:
Bi-directional User Data Transfer

Since Proximity-1 supports simultaneous bi-directional data transfer, User frames can simultaneously flow in both the forward and return link directions. When using the sequence-controlled QoS in both directions, these links will contain at a minimum both protocol (PLCW) and User frames. For illustration purposes only, consider the return link to be the primary link and the forward link to be secondary. (Based upon the operations concept, link assignments can be reversed.)  The amount of User data traffic flowing in one direction e.g., the forward link will affect the throughput of User data flowing in the return direction.  In effect, for bi-directional data transfer, transferring user data in one direction reduces the bandwidth available for the PLCW traffic supporting the acknowledgement or negative acknowledgement of the opposite direction. Without receving PLCWs in a timely fashion, the return link once it reaches its maximum transmission window size, N, is prohibited from sending any new sequence controlled User frames. In this case, the return link, will progressively retransmit the frames in its Sent_Queue, until it receives a positive acknowledgement enabling it to move its transmission window forward. 

Uni-directional User Data Transfer

Proximity-1 supports uni-directional user data transfer, i.e., the transfer of User_frames exclusively on either the forward or the return link. Uni-directional data transfers are inherently more efficient in terms of maximizing data throughput in one direction. However, this transfer incurs a latency penalty on data transfer in the opposite direction resulting in forward and return user data transfer taking longer to complete. In particular, when using the sequence-controlled QoS, the node receiving the User_frames transmits PLCWs per COP-P but no User_frames, thereby restricting the amount of return traffic to PLCWs and the optional transmission of MAC frames used to transmit directives across the link. 

User controlled Proximity-1 Parameters effecting Data Throughput Efficiency

The Proximity-1 parameters that the user can set both on the forward and return data links to affect the user data throughput efficiency of both forward and return Proximity-1 links are:

1) Data Rates 
2) Frame Lengths

3) Maximum Transmission Window Sizes i.e., N

Other Factors that affect Proximity-1 link data throughput are:
a) Channel Frame Error Rates 

b) Light Time Signal Propagation Delays

c) Delay components in the transmit and receive chains
Figure 1 shows that by managing the frame size, on the fastest link, you can always maintain a 100% data throughput on both links. This assumes you have a window size (N) of 127, which is the maximum allowed in Proximity-1.
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Figure 1   A Graph Showing the Largest Frame Size Allowed To Maintain 100% Throughput (N=127)
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Figure 2   Graph Showing the Largest Frame Size Allowed To Maintain 100% Throughput (N=1)
In Figure 2, where we have taken the extreme case of N=1, it can be seen that we lose the ability to maintain 100% data throughput at a data rate ratio of 1:32. This results in the fastest side of the link spending time idle. This idle time is proportional to the link ratio, the higher the ratio, the longer the time is spent idle.
For completeness, Figure 3 shows N=32 and the loss of 100% data throughput at a data rate ratio of 1:512. The data rate ratio at which we lose 100% data throughput is proportional to the window size. So the bigger the window size, the larger the data rate ratio can be before we lose 100% data throughput.
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Figure 3  Graph Showing the Largest Frame Size Allowed To Maintain 100% Throughput (N=32)
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Largest Frame Size Allowed to Maintain 100% Throughput, N=12278
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� See Version 4 of Proximity-1 for the specific set of new frame selection rules


� User_frames are sequence controlled frames either from the Sent Queue or the Sequence Controlled Queue





