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Dynamic Timeslot Reduction/RLC data blocks signalling: behaviour while poll response is pending
1. Introduction &  Problem
Currently, the requirements for entering DTR mode are that:


- V(Q) = V(R)


- the block with BSN = V(R) –1 contained DTR information


- any poll has been responded to.

This paper considers the case where the only condition remaining to be met is the last, i.e. that a poll response is pending. An example is shown below:
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The current specification does not define any behaviour regarding this period.
It should be noted that although the poll is shown in the figure as being sent in the same radio block as the DTR Information, this is not necessarily the case.  In particular, the network may (having pre-emptively retransmitted some data) send a subsequent poll request prior to the MS entering DTR.

Although the poll pending window is shown as ending when the poll is sent, in fact the time window should include the reaction time for the mobile, if it does not immediately enter DTR.

2. Possible events

The various possible events that could occur in this state are as follows:


- reception of radio block containing new RLC data, successfully decoded (e.g. block with BSN=8)

- reception of radio block containing new RLC data which cannot be decoded (header can be decoded and indicates BSN=8)


- transmission of new data


- retransmission of old data (NACKED, or PENDING_ACK + pre-emptive retransmission = 1)


- transmission of PACKET UPLINK DUMMY CONTROL


- reception of a subsequent poll

Reception of a PUAN with DTR information is not considered here, as it is very unlikely that the requirement that no data had been received or transmitted in the last BS_CV_MAX block periods would be met (since the poll must have been received associated with some data).

Again, it should be taken into account that the MS prefers not to enter DTR at this time, for example, because battery consumption is not an issue, or it has otherwise information (such as pending traffic) that makes it desirable to continue monitoring all timeslots. However, in this case, the window of opportunity to respond by means of a data block may be limited if no uplink data can be transmitted during the poll pending state (in particular, taking into account the reaction time to both decode the DTR information and generate a block in response).
Other observations that apply here:


- when EXT_UTBF_NODATA = 1, the MS is not prohibited from responding to USFs (by means of PACKET UPLINK DUMMY CONTROL) when it has no other data to send. 

- at the time the network sends the DTR information, it will not have processed any uplink data that was transmitted by the MS less than BS_CV_MAX blocks prior to the MS receiving the DTR information.

3. Possible solution

One possible solution is that the MS in this particular "pending DTR" state (i.e. waiting to transmit a poll response) should proceed to enter DTR unless any of the following conditions are met, within the specified time window.
	Event
	Time window
	Note

	Reception of new data (e.g. block with BSN = 8 above)
	any time 
	This is not currently specified; it could be specified by adding "no outstanding poll request" to the list of conditions and removing the existing text relating to polling.

	Reception of new data (e.g. block #8) including DTR Information
	??
	Current specification implies that there is no impact of receiving this and that DTR is entered

	Reception of BSN of new data block
	any time (this should advance V(R))
	As above.

The definition of V(R), and "received data" needs to be checked

	Reception of a PUAN without DTR information
	??
	Not clear what to do? (Does a PUAN with no DTR Info cause a MS to leave DTR/cancel a pending DTR entry?)

	Transmission of new data block (including new data + PAN sent in response to poll)
	From BS_CV_MAX blocks prior to receiving RLC data block containing DTR information until "pending V(Q) = V(R)" state finished
	Any new data should cancel DTR. This also ensures that the MS has bandwidth available for retransmissions.

	Retransmission of old UL data block (including old data + PAN sent in response to poll)
	None
	This assumes that header reliability is high enough that the network can always distinguish between new data and retransmissions.

The MS is required to transmit PENDING_ACK blocks if the transmission window is stalled.

	Transmission of PACKET UPLINK DUMMY CONTROL message
	From receipt of RLC data block containing DTR information
	Mechanism for the MS to delay/cancel DTR when it has nothing else currently in the RLC buffer.

	Reception of a subsequent poll
	Delays, but does not cancel DTR (unless another condition is met)
	NW may be repeatedly polling to ensure MS has entered DTR, but this may repeatedly delay entry to DTR


In this case (and also, when the MS receives all data blocks correctly and therefore meets all criteria for entering DTR immediately on reception of the DTR Information), opportunity for the MS to request that it remains in non-DTR mode is limited.

Since it is expected that all DTR Information data blocks will be accompanied by a poll request, it is therefore proposed to modify the PACKET DOWNLINK ACK/NACK to allow the MS to indicate that it will not enter DTR.

4. Conclusion
This paper has investigated possible events that could occur while the mobile is waiting to transmit a response to a poll (or has completed this, but is within the subsequent reaction time), but all other conditions for entry to DTR have been met.

One possible solution has been proposed, but further investigations may be required to evaluate possible side effects, error conditions, abnormal cases or otherwise undesirable outcomes.

In order to allow the MS to remain out of DTR, it is proposed to modify the PDAN message to allow this to be indicated in a robust manner.
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