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Responding to polls prior to entering DTR mode: avoiding delay
Introduction

This document is intended to illustrate why it is preferable that a mobile station be permitted to ignore polls received after it has met all conditions for entering DTR mode except responding to outstanding polls.

Illustrative scenario

Figure 1 shows how a mobile station, having received all downlink data blocks, a poll and DTR information first reponds to the poll, then enters DTR.
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Figure 1
However, it is possible that one or more data blocks was not received correctly, meaning that the mobile station cannot enter DTR mode, even after responding to the poll, as illustrated in Figure 2.
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Figure 2
In order to avoid delaying the entry of the mobile into DTR mode in the scenario illustrated in Figure 2, the network may well perform pre-emptive retransmissions of recently-transmitted data blocks. Not only does this avoid delaying the entry of the MS into DTR mode (which would otherwise be delayed until the poll response is received, processed, acted upon i.e. necessary retransmissions performed, and these retransmissions received correctly), but it also reduces the delay in delivery of data to the upper layers. Behaviour similar to that shown in Figure 3 might therefore be expected.  Note that in order to confirm that the mobile has entered DTR, the network must once again poll the mobile station.  In the example shown in Figure 3, these pre-emptive retransmissions are sufficient to permit the mobile station to enter DTR after responding to the second poll.
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Figure 3
The network behaviour in Figure 3 happens autonomously (i.e. without knowledge of the receive status of blocks 10-15), but is in fact quite reasonable. In fact, the network behaviour shown in Figure 1 (i.e. without pre-emptive retransmissions) is unlikely to occur in real life. 
Combining the network behaviour in Figure 3 with the outcome (on the MS side) illustrated in Figure 1 results in the situation illustrated in Figure 4.
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Figure 4
Here, although the mobile station has met all conditions for entry to DTR (except responding to the first poll), it is unable to enter DTR after sending this poll as it now has to respond to the second poll.  It would be preferable in this case if the MS were permitted to ignore the second poll, to allow it to enter DTR earlier.

It should additionally be pointed out that the network may (reasonably) continue pre-emptive retransmissions (and polling) continually until it has processed the Packet Downlink ACK/NACK. Therefore the resulting delay in a mobile entering DTR might be considerable.  It should also be noted that a poll can allocate a block up to 4 block periods in advance, resulting in a large time window during which these 'secondary' (and redundant) polls can be received.

Conclusion

To avoid delaying a mobile's entry into DTR mode and wasting battery power sending repetitive packet downlink ACK/NACK messages, the mobile should be permitted to ignore polls received after it has met all the criteria for entering DTR, except responding to a poll.
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