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Discussion and Decision
1 Introduction
In Release 8, a new traffic volume measurement threshold was introduced so that the NW could configure different 4a Event threshold depending on the transport channel used by the UE. In Release 11, in addition, 2 and 10 ms can be configured in paralel in a cell in CELL_FACH state, and other several improvements have been introduced. 
This contribution discusses on the benefit of introducing yet a new threshold for Release 11 UEs.

2 Discussion

2.1 Background
Event 4a provides an indication to the network about the UE buffer situation. When the buffer has reached a certain value for a period of time, the UE triggers this event. The network may perform different actions upon reception of such event and may be also useful for the network to have an overall view and prediction of the resource situation in the network.

FE-FACH introduces several enhancements which make CELL_FACH a state in where the UE can be kept longer and transmit/receive more data than before. This may lead to think that the threshold defined in Release 8 is no longer suitable for UEs which support the Release 11 FE-FACH features.
Networks may configure the Rel-8 threshold taking into account different key aspects such as configured TTI or blocking probability, for instance. If the Release 8 threshold is used when several types of UEs with different capabilities are present in CELL_FACH, the network is unlikely to be able to take advantage of the new UE capabilities and may need to dimension things according to the Release 8 behavior..
The following figure exemplifies two potential issues which may happen if the Rel-8 buffer threshold is used by Rel-11 UEs supporting FE-FACH.
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In the figure above, only one threshold is configured. The black line corresponds to a Release 8 UE using the default TTI (10 ms TTI) while the blue and red line corresponds to Rel-11 UEs using 2 ms TTI. The example also shows the points in which different UEs would trigger the Event 4a. 
In this example, if the event 4a is used to upswitch the UE to CELL_DCH state. the 2 ms TTI UE (in blue) would be moved to CELL_DCH even though the data could have been transmitted in CELL_FACH without having to move the UE to CELL_DCH state. Actually, this upswitch could delay the transmission or even trigger the UE to move to CELL_DCH when the UE has actually emptied the buffer and released the resources.

A different example would be of a UE which threshold increases considerably after having triggered the Event 4a. If the network uses the Event 4a to upswitch the UE to CELL_DCH, then there is no problem in this case. However, if the network considers that the UE buffer is still not large enough to upswitch a 2 ms TTI UE to CELL_DCH, then the UE may get stuck in CELL_FACH until it empties the buffer as no additional reports may be sent to the network.
From the examples above, it is clear that the event configured for Rel-8 UEs may lead to issues difficult to resolve and may lead to waste resources in the network and a reduced end user performance.
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If a new threshold would be used for 2 ms TTI, the UE depicted in blue would not triggered Event 4a while the UE depicted in red would trigger it only at the point when it is really needed.

Proposal 1 Introduce a TVM threshold for Rel-11 UE supporting FE-FACH

2.2 Introduction of TVM for Rel-11

Two different solutions can be considered to evaluate the Rel-11 threshold:

1) a UE may be configured with two different thresholds and the UE would report any time the buffer is above the threshold for a period of time

2) a UE may be configured with two thresholds and the threshold to consider depends on the assigned TTI [1]
The first approach is simple as this procedure is similar to the measurements which can be configured by the NW. The only drawback is that there may be slightly more event 4a triggered, as depicted in the figure below. To assist to take a good decision, it is also important that the RNC knows the TTI the UE is transmitting. This can be indicated by the Node-B to the RNC.
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As shown, the UE depicted in blue would trigger the event 4a. As said before, this could trigger an unnecessary upswitch to CELL_DCH. To avoid this, the Node-B could indicate the TTI to the RNC so the RNC knows the TTI in which the UE is transmitting and the RNC can take a more appropiated decision.

The other UE depicted in red would trigger the event 4a twice. The first time may not imply any action from the RNC since the RNC knows the TTI in which the UE is transmitting. However, the second event may trigger an upswitch to CELL_DCH as the UE is accumulating too much data in the buffer.

The second approach is also simple; however, it requires that the UE changes the evaluation parameters when the TTI is assigned and it requires to decide the threshold to apply when no TTI is yet assigned [1]. On the other hand, this mechanism has as an advantage that the number of event 4a would then be reduced to the minimum.
To reduce complexity in the UE side, we would prefer the first solution. CR is provided in [2].

Proposal 2 Discuss and agree on one of the solutions outlined in this contribution

3 Conclusion
Based on the discussion in section 2.1 and 2.2., it is kindly requested to RAN2 to discuss and agree on:
Proposal 1
Introduce a TVM threshold for Rel-11 UE supporing FE-FACH
Proposal 2
Discuss and agree on one of the solutions outlined in this contribution
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