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Dynamic Timeslot Reduction/RLC data blocks signalling: Keeping MS in DTR, T3190 expiry
1. Introduction & Problem

Currently, one of the conditions which results in the MS leaving DTR mode is when new RLC data is received (not including DTR Information). At the same time, the proposed mechanism for preventing T3190 expiry is to transmit new RLC data, with DTR Information.
"a new RLC data block" is introduced as a phrase for the first time in the context of DTR and is not concretely defined. It is assumed to mean receiving an RLC data block with BSN greater than or equal to V(R), including the case where the BSN is decoded (from the header) but the RLC data block is not.
[As an aside: it could be possible to exclude this latter case, however, this would mean that, having sent new data, a network could not assume that the MS had left DTR until it received a positive acknowledgement for such data, requiring a minimum of one round-trip time. To accommodate the possibility that the first block was not correctly received, the network would have to poll the MS very frequently – as much as once per block period – to minimize the delay in determining that the MS had left DTR] 
However, this creates a potential problem when "new data" is explicitly generated solely to keep the MS in DTR mode – there is a significant probability that the MS will leave DTR when the intention is for the MS to remain in DTR, because the RLC data block containing the DTR information is not decoded correctly.
2. Analysis and possible solution
First it is noted that sending a PACKET UPLINK ACK/NACK containing DTR information does not suffer the problem highlighted above, since i) most control blocks are sent using CS-1 in which the header and "data" (RLC/MAC control information) contents are jointly coded, and ii) DTR mode is never left in response to a PUAN in any case (there is no 'dual functionality' of the block).

For data blocks, even sent using the most robust MCS, there is always the possibility that the RLC data block cannot be decoded correctly – on first transmission, incremental redundancy obviously cannot be used.
This leads to the situation shown below:
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where the non-DTR period could easily exceed 200ms (1 round-trip time, plus poll delay, plus reaction time). 
It is noted that:

- blocks ordering the MS to enter DTR (or to remain in DTR) will most likely include a poll, so that the network can confirm that the MS has met the V(R) = V(Q) condition for DTR


- blocks sent only to keep a MS in DTR (such as prior to T3190 expiry) should be transmitted using as robust as possible MCS


- blocks sent only to keep a MS in DTR to prevent T3190 expiry should be transmitted only when T3190 is close to expiring


- only a single RLC data block would be sent, with BSN = V(R) (of the MS), in this case.

All of the above can be detected by the MS without having decoded the RLC data block.

It is therefore proposed, that if the some or all of the above conditions are met, the MS should remain in DTR even if it does not decode the RLC data block correctly.

There is no risk of degradation if, in fact the data block is new data, and the mobile station is expected to leave DTR:

- the network should transmit a higher BSN instead of, or together with, the block with BSN = V(R)


- if blocks with higher BSN are not available, then no additional bandwidth is required, beyond that allowed by DTR.

3. Conclusion
One of the disadvantages of the use of RLC data blocks for triggering/maintaing DTR is addressed: that, when ordering the mobile to remain in DTR mode (such as to prevent T3190 expiry), the mobile will (unnecessarily) leave DTR if it cannot decode the RLC data block correctly. This paper proposes a simple solution whereby the MS, in such conditions, remains in DTR if it recognizes that the RLC data block was not transmitted with the intention of ordering it to leave DTR.
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