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1 Introduction
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. For this reason, these Events are not useful to switch from 10 ms to 2 ms TTI or from 2 ms to 10 ms TTI. 10 ms TTI is a mandatory feature while 2 ms TTI is optional. However, during the next years, we will see an increasing number of UEs supporting both TTI. The configured TTI will depend on the deployment scenarios, network load, network resources, and UE position among others. For these reasons, we will see in the networks different configured TTIs for different users. However, the standard does not provide with mechanisms to indicate when a certain TTI is more appropriate than other. 
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 power limited situations as we will show. Furthermore, we also miss an event which informs the RNC that the UE is in a good radio condition and could be switched from/to 10 ms to/from 2ms TTI.
In two different scenarios, the power budget at the UE may look like in Figure 1: 


[image: image1.emf]D

P

C

C

H

H

S

-

D

P

C

C

H

E

-

D

P

C

C

H

E

-

D

P

D

C

H

UL freq

Tx Power

Max available power

D

P

C

C

H

H

S

-

D

P

C

C

H

E

-

D

P

C

C

H

E

-

D

P

D

C

H

Case 1 Case 2a

D

P

C

C

H

H

S

-

D

P

C

C

H

E

-

D

P

C

C

H

E

-

D

P

D

C

H

Case 2b


Figure 1

In Case 1, the Event 6d would never be triggered as the UE is far from its maximum available power. However, if the UE is configured in 10 ms TTI, it would be beneficial for the UE and the network to assess whether the UE would have enough power resources to be configured in 2 ms TTI. Similarly, if the UE is configured in 2 ms TTI, it would be of a great value for the UE and the network to assess whether a TTI change would return better performance for the UE. 

In case 2a and 2b, a UE would trigger an Event 6d since the UE has reached its maximum available power. Upon reception of the Event 6d, the network will perform the same actions; however, case 2a and case 2b are very different and do require different actions. In case 2a, if the UE is in 2 ms TTI, a good approach would be to not trigger any event. In case 2b, if the UE is in 2 ms TTI, a good approach is to change to 10 ms TTI. 
Events 6x do not help in this type of situations due to the fact that these events look at the maximum available power and not the available power for the transmission of data. Current Events 6x will perform even worse when Dual Cell E-DCH operation is taken into consideration as the total power is shared between two uplink frequencies and among different channels.  

Two solutions are foreseen at different architectural levels: NBAP signaling solution, RRC signaling solution. 

A NBAP solution would require that the Node-B sends the UPH value to the RNC. This type of solution implies that the network needs to configure for all UEs all periodic triggers for the SI. Once they are configured, the UE will report in a periodic basis the SI which will be forwarded to the RNC. Compared with the other solutions presented below, we see the following disadvantages:

- Amount of reporting towards the RNC is excessive and creates unnecessary overhead in the Iub interface,

- Node-B will introduce additional delays due to the fact that the Node-B will need to filter the UE reports which, at the same time, depend on the reporting interval configured by the network, 
- UPH values due not take into consideration the back-off. 

A RRC signaling solution provides a more flexible approach as the UE has all the relevant information and may perform a better evaluation based on some defined criteria. The two mechanisms foreseen so far are based on either the DPCCH power (UPH value) or the maximum supported E-TFCI. 

We think the DPCCH power or UPH does not provide a clear view on whether a UE is best configured in 10 ms TTI or in 2 ms TTI. The DPCCH power is one part out of the total power budget. Besides, the DPCCH power increases as the data rate increase in order to cope with the SIR target, and it also increases as the interference level increases. And a solution based on DPCCH power would not scale for features such as DC-HSUPA. 
What is most important in order to assess whether a UE should be configured in 2 ms TTI or 10 ms TTI is the remaining power for the data part. This is known by the UE during the E-TFC selection. The E-TFC selection is performed in two steps. First, the UE checks which are the E-TFCIs in supported or blocked state. Second, the UE will choose a concrete E-TFCI within the supported set of E-TFCIs.
A list of the supported and blocked E-TFCIs, given in the first step, is a clear indication of the available power for the E-DPDCH. High supported E-TFCI values indicate that the UE has high power budget for the data part. Low blocked E-TFCI values indicate that the UE does not have too much power for the data part. 
The list of supported and blocked E-TFCIs is also done every TTI as stated in [2]:

"The UE shall be able to update the normalised remaining power estimate of each E-TFC at least every E-DCH TTI. The UE shall use the latest available estimate of NRPMj at the time when all absolute and relative grants relating to the E-DCH TTI under consideration have been received. Using the estimates of NRPMj the UE shall evaluate for each E-TFC which configured MAC-d flows are supported and which are unsupported as follows:

In the case that the target E-DCH TTI for which E-TFC restriction is being considered does not belong to a compressed mode frame then if NRPMj≥ ∑((ed,j/(c)2 then E-TFCj can be supported, otherwise it cannot be supported

In the case that the target E-DCH TTI for which E-TFC restriction is being considered belongs to a compressed mode frame then if NRPMj≥ ∑((ed,C,j/(c,C)2 then E-TFCj can be supported, otherwise it cannot be supported."

When the DTX feature is configured, the E-TFC selection is perform during certain TTIs, similarly as the DPCCH transmission. Therefore, this event is evaluated only when the E-TFC selection is performed. 
We think the E-TFCI values would provide enough samples and the triggers could be set-off at any TTI similarly as for the DPCCH.
The evaluation criteria are as it shows below: 
1) If during a certain period of time (or during certain number of TTIs), the highest supported E-TFCI is equal or greater than the maximum supported E-TFCI threshold indicated by the network, UE will send a report to the network

2) Likewise, if during a certain period of time (or during certain number of TTIs), the highest supported E-TFCI in the E-TFC selection is equal or less than the minimum supported E-TFCI threshold indicated by the network, the UE will send a report to the network.
So we propose the following:

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

Proposal 1a: If the highest supported E-TFCI 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 supported E-TFCI 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 maximum supported E-TFCI.

These proposals are captured in the corresponding CRs [3] and [4]. 
3 Proposal

We kindly ask the group to agree on the following proposals also captured in [3] and [4]: 
Proposal 1: Two new events 6H and 6I are created. Their operation is as follows:

Proposal 1a: If the highest supported E-TFCI 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 supported E-TFCI 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 maximum supported E-TFCI.
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