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1 Introduction
Currently, the standard provides limited mechanisms to inform to the network that a TTI change would be preferable. Events 6x were introduced to report to the network situations in which the UE was power limited. These mechanisms are based on the total transmitted power which is not an appropriate evaluation criterion to unveil the need of a TTI change. 

This contribution sheds some light on different alternatives to overcome this problem and proposes a way forward.  
2 Discussion 

Events 6x were introduced to send a report to the network when the UE is facing a power limited situation. These triggers are based on the total transmitted UE power. However, the total transmit power is not an accurate measure to identify when a TTI change is actually needed.  

Two different approaches could be used to tackle this issue: UE/Node-B/RNC solution, RRC solution 

When considering a RRC signaling solution, the most important aspect to assess with respect to whether a UE should be configured in 2 ms TTI or 10 ms TTI is the remaining power for the data part. The UE knows the remaining power once it creates the restriction (supported/blocked E-TFCs) list which is created every TTI. 

The restriction list is created for each configured E-DCH MAC-d flow; therefore, each different E-DCH MAC-d flows may have a different restriction list depending on the configured power offset for that E-DCH MAC-d flow. In these situations, the UE needs to make a decision such that none of the configured E-DCH MAC-d flows are ‘out-of-coverage’. An approach to avoid such situation would be that the UE would consider all configured MAC-d flows before requesting a TTI change. 

Furthermore, to obtain another degree of flexibility, the network could set different threshold values for each type of RABs and it could also configure a subset of the configured E-DCH MAC-d flows which can trigger the new events. This way CS services and PS interactive and background services could have different settings.  

To trigger the Event 6H, the maximum supported E-TFCI for all configured MAC-d flows needs to be larger than a threshold; while to trigger the Event 6I, the maximum supported E-TFCI for any of the configured MAC-d flows needs to be below a threshold.

A UE/Node-B/RNC solution would imply the use of the Scheduling Information. The Scheduling Information is reported when there is enough space in the MAC-i PDU, and also when the periodic reporting is configured by the network. With the former mechanism, the Node-B does not get enough samples to perform any sensible decisions. With the later mechanism, the amount of reporting may be excessive and creates unnecessary overhead in the Uu interface; however, it may provide enough samples for the Node-B to do better decisions. A compromise would be to set a new mechanism which triggers the Scheduling Information when the UPH value is below a threshold similar as proposed in [1, 2]. This trigger together with the Happy Bit samples could allow the Node-B algorithms to perform sensible scheduling decisions. 

However, the network needs to take into account several issues whether the UPH is to be used for other purposes such as trigger a TTI change. UPH values due not take into consideration the UE back-off power which may lead to inaccuracy in the scheduled E-TFC, and potentially also trigger a TTI change incorrectly (if UPH is used for this). The UPH value decreases when the date rates increase due to the fact that the SIR target also increases. Finally, UPH only considers the DPCCH power out of the total transmitted power, and does not take into account the power being used for other uplink control channels. 

These limitations lead us to think that if we were to use UPH to indicate the need for a TTI change to the RNC, it would benefit from some improvements. 
One major aspect to consider here is that RAN3 specifications currently do not seem to have any way for the Node B to report such information back to the RNC. A TTI change can be considered based on BLER or throughput decrease below a particular level, for instance.
At this point we see two potential ways forward:
1) If there is an existing solution we would like network vendors to tell us what it is, and justify why nothing else is needed in 3GPP.
a. If there is an existing solution relying on UPH, then it might benefit from some improvements to L2 signaling and UPH definition. It could be discussed as to whether this is too late for early Releases.

2) If there is no existing solution that works well, then it may be simplest to introduce the new RRC measurements, and then work further on whether there are solutions that the Node B could use to react quicker to any such problem (without TTI change).
As part of (2), the proposals would be:

Proposal 1: Two new events 6H and 6I are created. Their operation is as follows:

Proposal 1a: if the highest E-TFC in supported state for each configured E-DCH MAC-d flow is equal or greater than the value in IE "Upper E-TFCI threshold" for period of time indicated by the IE "time_to_trigger", the UE shall trigger Event 6H.
Proposal 1b: if the highest E-TFCI in supported state for any of the configured E-DCH MAC-d flows is equal or less than the value in IE "Lower E-TFCI threshold" for period of time indicated by the IE "time_to_trigger", the UE shall trigger Event 6I.

Proposal 1c: When an event is triggered, the UE should send a RRC message to the network in which it may include the lower value of the maximum supported E-TFCI among the different configured E-DCH MAC-d flows.

Proposal 2: Extend this solution to Release 8 and Release 9.

Proposal 3: Discuss new mechanisms to assist the network to do faster decisions in power limited situation. For example, introducing a new trigger for the Scheduling Information such as the Scheduling Information is triggered when the UPH value for is lower/larger than a certain value and TEBS is larger than zero.

3 Proposal

We kind ask RAN2 to discuss this issue further, and to find a solution that works effectively.

If no existing solution is effective at solving this issue, then an RRC solution may be quickest to define, and may anyway coexist with any further enhanced solution that allows the scheduler to make a decision.

The RRC solution would have the following detailed proposals:
Proposal 1: Two new events 6H and 6I are created. Their operation is as follows:

Proposal 1a: if the highest E-TFC in supported state for each configured E-DCH MAC-d flow is equal or greater than the value in IE "Upper E-TFCI threshold" for period of time indicated by the IE "time_to_trigger", the UE shall trigger Event 6H.

Proposal 1b: if the highest E-TFCI in supported state for any of the configured E-DCH MAC-d flows is equal or less than the value in IE "Lower E-TFCI threshold" for period of time indicated by the IE "time_to_trigger", the UE shall trigger Event 6I.

Proposal 1c: When an event is triggered, the UE should send a RRC message to the network in which it may include the lower value of the maximum supported E-TFCI among the different configured E-DCH MAC-d flows.

Proposal 2: Extend this solution to Release 8 and Release 9.

As part of an evolution path, it is requested that RAN2 discuss new mechanisms to assist the network to do faster decisions in power limited situation. For example, introducing a new trigger for the Scheduling Information such as the Scheduling Information is triggered when the UPH value for is lower/larger than a certain value and TEBS is larger than zero.
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