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Dynamic Timeslot Reduction – way forward
1. Introduction &  Problem

Detailed examination of the existing specifications for DTR procedures have revealed a significant amount of work needing to be completed to ensure a consistent, unambiguous specification of behaviour for the MS and network.
However, this investigation has also revealed that completing and correcting the existing specification would yield a highly complex feature which will be difficult to implement and test.

Broadly, this complexity arises from the following:


- the possibility to trigger DTR while both UL and DL TBFs are ongoing


- the possibility to trigger DTR by two independent mechanisms (which may overlap)


- the many possible state/event combinations which have not yet been addressed.

To illustrate the effort required to complete the specification, it is clear that the existing specification broadly considers there to be two states:


State 1: normal operation (packet transfer mode, not in DTR mode)


State 2: DTR mode.

In (non-exhaustive) investigation, a further 5 states were determined.  During these 7 (total) states, a total of 9 different events were determined to be relevant (some of which could occur as part of a combination of concurrent events). Many combinations of state+events are not covered in the specifications.
This paper highlights some of these issues and proposes some possible ways forward.
2. DTR information in RLC Data blocks
It is understood that the primary reason for including this feature (that is, including DTR information in RLC data blocks) is to deal with the case where, in a downlink TBF, some downlink data transmission is necessary to prevent T3190 expiring at the mobile station. However, the level of complexity introduced by this mechanism (which, as shown below, cannot yet be considered fully specified) does not seem to be justified. Furthermore, issues with this means of preventing T3190 expiry are discussed in [1].
It is considered that the most practical solution is to remove completely the possibility to include DTR information in RLC data blocks. A CR corresponding to this solution has been provided [2].
It is proposed that unless acceptable solutions can be agreed which complete the specification of this feature while resulting in a reasonable level of benefits/complexity before the Rel-10 freeze date, the working assumption should be that this part of the feature will be removed from Release 10.

However, should it be considered desirable to keep the RLC data blocks option, this set of contributions attempts make the DTR feature more robust while minimizing the delay in getting a mobile station into DTR.

Some aspects that would need to be considered and addressed are described in the following section.

3. Completing/correcting DTR specification – maintaining DTR information in RLC data blocks

This section contains a summary of some of the problems and missing specifications identified with regards to the existing RLC data blocks signalling.
Should it be agreed that this feature should remain, then the following omissions need to be made corrected:


- specification of the behaviour while V(R) != V(Q) [3]


- specification of the behaviour while a poll response is pending [4]

CRs for the above issues have not been provided at this stage due to the complexity of these issues and the multiple possible solutions that could be agreed.

For the following issues, CRs have been provided:

- allowing the MS to indicate that it will not enter DTR (e.g. due to battery status, application-level information, etc.) [5]

- improving the robustness of using an RLC data block with DTR information to keep a mobile in DTR prior to T3190 expiry. This is addressed in [1] and corresponding CR [6].


- aligning PUAN and RLC data block mechanisms in terms of allowing entry to DTR while some data blocks (uplink or downlink) are outstanding (i.e. not received correctly) [7] [8]
Finally, in this section, it is suggested that it be clarified that, although the network, having sent DTR information, must assume that the MS has entered DTR (for the purposes of sending new data, etc.), nothing prohibits the network from attempting to speed up a mobile's entry to DTR in the case where the mobile did not receive all data blocks with BSN < V(R) by retransmitting these (possibly with polls) pre-emptively using non-DTR timeslots; in this case, it should be clear that the MS in DTR shall ignore these transmissions and polls.
This may not be a comprehensive list of issues / incomplete aspects that need to be addressed before resolving the issue of the use of RLC data blocks.

4. Completing/correcting DTR specification

Independent of whether DTR information signalling in RLC data blocks is kept, several other aspects need to be corrected. Several of these are relatively minor, and CRs have been provided for the following:
- minimizing both delay of entry to DTR and delay of retransmissions when NACKED blocks are outstanding [9]
- clarification and improvement to polling responses [10]
- reaction times for entry to/exit from DTR mode [11] 
- ensuring rapid exit from DTR when NACKED blocks are pending [12]
- combination of non-DRX and DTR [13]
- additional miscellaneous corrections [14]
5. Conclusion

CRs listed in section 4 above are considered to be independent of the main question addressed in sections 2 and 3 and could be agreed independently of that outcome.

However, further work may be required between GERAN#47 and GERAN#48 to resolve the issues highlighted in section 3, and hence determine whether DTR signalling in RLC data blocks should remain part of the feature.
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