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Considerations on the Suspend/Resume procedure
During last GERAN #14 meeting it was decided to consider the “Suspend/Resume” procedure as the working assumption to improve the behaviour of LLC Unacknowledged mode during cell changes.
The decision was taken considering that introducing this new feature seems relatively easy (compared for instance to the “LLC restart” procedure) while providing fairly good results (see GP-030610 [1] and GP-030781 [2]).

Here some further considerations are made, regarding the assumption – contained in [1] – that the PCCO is always received at the MS.
1. Analysis of the problem
Reusing the figure in [1] that shows, in a simplified manner, how radio conditions may change during a cell re-selection, it is evident that radio quality may further decrease from the reception of the PCCN from the MS – trigger for the suspension – up to the final transmission of the PCCO.
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Figure 1

The reasonable assumption is that the PCCN is received when the MS is approaching the cell border (precisely, the assumption on the link quality is C/I = 7 dB in [1], and Eb/No = 7.5 dB in [2]). If, after sending the Suspend indication, 2 more seconds are needed to empty the BSS buffers (see [2]), it is quite clear that the PCCO may be sent at a point in time when the radio link quality is very bad. A rough estimation of 20% BLER for MCS1 doesn’t seem pessimistic in this case. 
It is therefore obvious that the assumption made in [1] that the PCCO is always received – the first time – at the MS does not hold true.
It the PCCO is not received the first time:

· In the best case, when a further retransmission of the PCCO is eventually received, the “service interruption time”  (i.e. the time elapsing from the initial transmission of the PCCO and the DL data transmission in the new cell) will increase with respect to the minimal value investigated in G2-020765 and G2-020778.
· In the worst case, when even subsequent retransmissions of the PCCO are not received at the MS (this may happen if we assume that the radio link quality continues to worsen), the cell re-selection procedure may fail.  
2. Suggested solution
One possible solution to compensate this problem is to introduce an option in the PCCC/PCCO messages to request a “delayed” change to the target cell. 
The idea is to send the command to the MS to change cell in advance, but – at the same time - to let it receive the remaining data contained in the BSS buffers before actually executing the order.
This would enable an early transmission of the PCCO and all the other important information (i.e. Neighbour Cell Data), when radio conditions are still good. This increases the likelihood that these messages are received the first time, and in any case it gives more time for further retransmissions.
The actual transition to the new cell would be performed only when the DL transfer is completed (anyway, a timer could be introduced to specify the maximum delay after which the order must be executed)
Furthermore, introducing this possibility, it seems that a transition to NC2 - when emptying the buffers takes more than 1 second – is not needed anymore. The network, after the reception of the PCCN, could send the PCCO in time, and then the MS should just wait for the DL TBF completion before moving to the target cell.
It is therefore suggested to discuss this possible improvement so that a CR to 44.060 can be presented at next GERAN #15.
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