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DTR: Further clarification of option 2 from GP-101930
1. Introduction

This paper is expands on option 2, described in GP-101930, related to the use of PUAN to trigger DTR. 
2. Proposal
From GP-110243, the concept, as drafted in the CR is as follows (note that text relating to DL TBFs is shown deleted, for clarity):

During an uplink TBF, the network may transmit the DTR information within a PACKET UPLINK ACK/NACK message. If the conditions below are met, the mobile station shall enter DTR mode in accordance with the most recently received DTR information. If DTR information is received in a PACKET UPLINK ACK/NACK message and an RLC data block in the same block period, the mobile station shall ignore the DTR information received in the RLC data block.
A mobile station not already in DTR mode shall start monitoring only the indicated PDCH or PDCH-pair (and if applicable, carrier) within the reaction time specified in 3GPP TS 45.010, and shall enter DTR mode only when the following conditions are met:

-
DTR information was included in whichever of the following was the most recently received:

i) 
any PACKET UPLINK ACK/NACK message (only applicable if the mobile station has an ongoing uplink TBF) and

ii)
the RLC data block with BSN equal to V(Q) - 1 modulo SNS (only applicable if the mobile station has an ongoing downlink TBF) and

-
V(R) = V(Q), if the mobile station has an ongoing downlink TBF, and

-
no element of its transmit array V(B) is set to 'NACKED' if the mobile station has an ongoing uplink TBF.

The main differences compared with the specification today are:


- the removal of the (implicit) restriction that DTR information may not be included in a PUAN 
including any NACKs


- the possibility for the MS to enter DTR prior to receiving explicit ACK for all uplink blocks (this is in 
line with the DL behaviour, where the MS can enter DTR prior to transmitting explicit ACK 
information for all DL blocks)


- the possibility to signal DTR information in a PUAN in advance of the time at which the DTR 
conditions are met (i.e. in line with the behaviour for downlink TBFs)
It should be noted that:


- MS behaviour remains deterministic and fully under network control

- nothing prevents the network from operating in accordance with the restrictions indicated in the 
current spec.

3. Illustration of behaviour and benefits
The behaviour of the mobile according to the proposal is illustrated below, in comparison with the existing rules for DL TBFs, and the existing rules for UL TBFs:
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Figure 1 - Existing DL TBF behaviour
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Figure 2 - Existing uplink behaviour (not prevented by "option 2" proposal)
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Figure 3 - 'Option 2' proposed permitted behaviour
The benefits of this proposal are:

- the MS may enter DTR earlier (by at least one MS-BSC round-trip time, typically 100-150ms), with no degradation in service quality


- the network avoids having to send a subsequent PUAN (since EXT_UTBF_NODATA = 1, the MS will not perform pre-emptive retransmissions).
It should be noted that even if the subsequent retransmission of block 3 shown in the examples above was not successful, then there would be no impact on performance, due to the bandwidth which remains available during DTR:
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Figure 4 - Existing uplink behaviour with errors in retransmission
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Figure 5 - Behaviour according to "option 2" with retransmission error

This illustrates that an even larger improvement in battery consumption is feasible.

4. Conclusion

This paper has clarified the definition of 'option 2' as described in GP-101930 and illustrated the benefits.

In concluding it should be pointed out that this approach aligns with the downlink TBF approach in allowing DTR to be entered immediately on completion of a data transfer. The existing DL approach (including its complexity) has been previously justified on the basis that the network (BSS) has the capability to accurately determine when DTR should be applied in such scenarios and to avoid cases where performance degradation occurs due to the MS repeatedly entering and leaving DTR mode (though this may not be so significant for many applications). Whether or not option 2 is applied, similar mechanisms are obviously required to ensure optimum behaviour in the case of uplink TBFs.
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