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1 Introduction
In this contribution, we will discuss two new events, Event 6H and Event 6I, based on the UE transmit pilot power. Their use cases and triggers will be presented.
2 Inadequacy of Event 6A and 6B for E-DCH
Event 6A and 6B [2] have been defined since R99 as a part of UE internal measurements: 

Event 6A: The UE Tx power becomes larger than an absolute threshold
Event 6B: The UE Tx power becomes less than an absolute threshold
These events were intended to help RNC to adapt the AMR code rate [4]. Since the traffic power to pilot power ratio (T2P) is small for all the data rates in AMR, the total power is a good indication of the UE path loss and Node B interference. 

However, high data rates in E-DCH require much higher T2P. For example, the highest T2P in [1] with 16QAM can be higher than 30 dB. In real systems, the Serving Grant can vary widely from TTI to TTI. Hence, the UE total tx power is not only dependent on the path loss and Node B interference, but also highly varying scheduling grants. Therefore, the UE total tx power is no longer a good indication of the UE path loss and Node B interference. This greatly reduces the usefulness of Event 6A and 6B when E-DCH is configured. 
3 New triggers for E-DCH
A straightforward extension to Event 6A and 6B in the presence of E-DCH is to introduce the following new events based on the UE transmit pilot power instead of total power:

Event 6H: The UE Tx pilot power becomes larger than an absolute threshold

Event 6I: The UE Tx pilot power becomes less than an absolute threshold
A new IE “UE Tx pilot power threshold” will be introduced as the threshold for the new events. 

Possible use cases for the new events include switching between 2ms and 10ms TTI. The AMR rate adaptation in the presence of E-DCH can also be based on these new events. 
4 Discussion of such events for DC HSUPA

It is straightforward to see the possible extensions of such events for DC HSUPA, especially for  carrier allocation and de-allocation. However, the secondary carrier can be quickly activated or de-activated by the Node B through HS-SCCH orders. Furthermore, when the carrier activation and de-activation happens, the Node B should inform the RNC about the queue information obtained from the Scheduling Information. Hence, we do not see the need to configure new Event 6x for DC HSUPA carrier allocation/de-allocation.
5 Alternative triggers based on supported E-TFC
An alternative way to trigger the new Event 6x is based on the highest E-TFC ‘supported’ which is the output of the E-TFC restriction procedure. Although this trigger might seem equivalent  to the Tx pilot power based trigger described above, it suffers from a serious drawback concerning the minimum E-TFC set. To decide a 2ms and 10ms TTI switch, the E-TFC threshold should correspond to a low data rate since otherwise the switch would occur for UEs which are not out of 2ms TTI coverage. However, the threshold data rate should not be so low that it is within the minimum E-TFC set in which all the E-TFCs are considered as ‘supported’. For example, in CS-over-HS, the UE should have the minimum E-TFC set containing all the vocoder frames, including a payload of around 300 bits. The 2ms-10ms switch should be based on a much smaller payload. 

Furthermore, the feature of MAC segmentation in Release 8 allows for 2ms and 10ms switching at even lower data rates and therefore aggravates the above problem. 

It may be argued that the threshold for the trigger can  always be set to be above the minimum E-TFC set. However, this setting would trigger the event prematurely, preventing wide usage of 2ms TTI. Furthermore, the minimum E-TFC set may be chosen to be quite large to support higher rate applications other than voice. This would make the E-TFC based triggers ineffective for 2ms/10ms TTI switching. 
Another alternate would be to change the ‘supported’ or ‘blocked’ status of E-TFCs in the minimum E-TFC set.However, that would require a new E-TFC restriction procedure for the purspose of just Event 6x. This is deemed very undesirable. 
A second issue with a trigger based on supported E-TFC is that different flows may have different E-DCH MAC-d flow power offsets; in particular, it is possible that a VoIP/CSoHS flow may have lower power offset compared to another Best Effort flow. In this case, multiple approaches could be used, but we think all these approaches have drawbacks:

· One approach to handling this could be that the UE looks at all configured MAC-d flows before triggering the event, i.e.,the UE triggers only if all MAC-d flows meet the Event 6 threshold . However, this approach could be quite conservative in terms of coverage of 2 ms TTI if another flow has a larger power offset compared to the VoIP/CSoHS flow, i.e., the UE would report the event while still in reasonable coverage of 2 ms TTI. 
· Another approach may be for the RNC to be able to configure this event to trigger only on a subset of the flows (in this case, the VoIP/CSoHS flow); however, this could be complex to implement for the UE since events today are not defined on a per MAC-d flow basis.
6 Alternative scheme based on Node B to RNC communication

An alternative way for the RNC to obtain the path loss and interference informaiton is to ask for such information from the Node B. 

In DC HSUPA, the secondary carrier can be de-activated by the Node B. When such events occur, the Node B could inform the RNC. The Node B should also inform the RNC about the queue information obtained from the Scheduling Information.
7 Conclusions
Proposal 1: Introduce new events (Event 6H and Event 6I) based on UE transmit pilot power when E-DCH is configured. 

Proposal 2: Discuss possible Node B and RNC communications as an alternative to the new Event 6x. 
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