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1 Introduction
At RAN#45 meeting, the Work Item "1.28Mcps TDD Multi-carrier HSUPA [1]" was approved. A few agreements were made with regard to this work item in the last RAN WG1 meeting (#59bis) as captured in [2]. In this document, we address the issues on SI reporting in MC-HSUPA.
2 Discussion
In previous meetings, following conclusions was made:

1. TEBS, HLBS, HLID are common for all carriers.

2. the working assumption is that reporting is based on configuration from the network: it can be per group or per carrier depending on configuration

3. An MC-HSUPA UE will send the SI to NodeB on E-RUCCH or in MAC-i PDU.

In this document, we focus on the following topics:
· UPH reporting

· SI reporting on E-RUCCH

· SI format

2.1 UPH reporting
The UPH field indicates the ratio of the maximum UE transmission power and the calculated UE transmit power. The calculation of UPH involves three parts: Pmax,tx, pathloss and Pe-base and is shown as:
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· The Pmax,tx is equal to the smaller value taken from Pmax or Maximum allowed UL TX Power which is as following:
Pmax,tx = min {Maximum allowed UL TX Power, Pmax}                   (2)
The value of Pmax is related to the UE’s power class defined in RF specifications. 

The Maximum allowed UL TX Power is configured by higher layer. 
· The path loss should be considered as a common parameter for each UL carrier.
· Since the inner loop power control of E-PUCH shall be independent for each carrier of one UE (RAN1’s conclusion), the Pe-base for each carrier can be maintained separately.

Assuming that UPH1, Pe-base1, Pmax1 and Maximum allowed UL TX Power1 are parameters for carrier 1 and UPH2, Pe-base2, Pmax2 and Maximum allowed UL TX Power2 are parameters for carrier 2, then:
    UPH1= Min{Pmax1, Maximum allowed UL TX Power1} – L – Pe-base1

    UPH2= Min{Pmax2, Maximum allowed UL TX Power2} – L – Pe-base2
Since the Pathloss are common among carriers, then we can have the equation below: 
  UPH2 =UPH1+（Pe-base1- Pe-base2）+（Min{Pmax2, Maximum allowed UL TX Power2} - Min{Pmax1, Maximum allowed UL TX Power1}）
According to the analysis above, when the Node B knows Pmax,tx, Pe-base, and a UPH of one carrier of a UE, the Node B can estimate the UPH of any other carrier
Proposal 1: In MC-HSUPA, the Node B can estimate UPH of other carriers according to a UPH of one carrier.
2.2 SI reporting on E-RUCCH
In SC-HSUPA, the following SI trigger schemes fulfils, the SI can be carried by E-RUCCH:
-
The TEBS becomes larger than zero;

-
An E-DCH serving cell change occurs and the TEBS is larger than zero;
-
T-WAIT expires and TEBS still larger than zero;
It can be seen that “grant request” type SI can trigger E-RUCCH, the main reason is to inform Node B of the UE’s buffer status immediately. And it can be considered that when E-RUCCH is triggered by the timer T-WAIT expires in CELL_DCH state, the main reason is also to report buffer status. Thus, in MC-HSUPA, one UE shall be configured one T-WAIT timer because that buffer status is nothing related with the number of carriers. The UE maintain the timer T-WAIT according to the state of all of allocated UL carriers of this UE: 
In case TEBS is larger than zero, the delay timer T_WAIT shall be started once all the Grant received from allocated carrier expires and shall be stopped and reset when a Grant is received from any allocated carrier. When T_WAIT expires, the transmission of a Scheduling Information shall be triggered via E-RUCCH (T_WAIT shall be stopped and reset).
Proposal 2: For MC-HSUPA, the timer T-WAIT is configured and maintained per UE basis.
For the transmission of E-RUCCH, when T-WAIT expires, SI shall be triggered via E-RUCCH, it has two means to transmit E-RUCCH, the one is sending on only one carrier, the other is sending on multiple carrier. The latter one will increase the collision probability of E-RUCCH, thus, transmitting E-RUCCH only on one carrier is a suitable choice. 

For the configuration of E-RUCCH for MC-HSUPA UE, there are also two options: the one is to configure E-RUCCH only on one carrier, the other is to configure E-RUCCH on multiple carrier. As the UE sending E-RUCCH only on one carrier when T-WAIT expires, for the opt2, the UE has to select frequency to transmit E-RUCCH, which will increase the complexity of specifications and implementation, for the opt1, the RNC can configure E-RUCCH on different carrier for different UE, which will reduce the probability of random access collision by choosing the same carrier to transmit E-RUCCH. Thus, opt1 is a preferable choice.

Proposal 3: In MC-HSUPA, E-RUCCH is configured only on one carrier for one UE by higher layer.
2.3 SI format
When MC-HSUPA is introduced, the format of SI has two options:
· Same as the SI format of single carrier

· Extended format

For the second option, there are several problems as following:

· Due to the extension of SI, the coderate will increase for E-RUCCH, which may reduce the coverage. For the Node B, it needs to detect the format of SI, even when the SI has different length for different carrier number, the Node B has to support blind detection, which will increase the complexity of implementation and specifications.

· The smallest E-DCH transport block size is 23, which only supports SI format of single carrier. In SC-HSUPA, the smallest E-TFC is considered always in the supported state. In case the extended format is introduced, E-TFC selection may be impact.
· The extended format has a bad forward compatibility, in case the number change, the length of SI needs change too.
· The extended format will occupy a large space in E-DCH, which would impact the throughput of single carrier.

Based on the analysis above, the extended SI format is not a good choice for MC-HSUPA, and we suggest the SI format remain unchanged.

Proposal 4: For MC-HSUPA, the SI format remains unchanged.

3 Proposal
Proposal 1: In MC-HSUPA, the Node B can estimate UPH of other carriers according to a UPH of one carrier.
Proposal 2: For MC-HSUPA, the timer T-WAIT is configured and maintained per UE basis.
Proposal 3: In MC-HSUPA, E-RUCCH is configured only on one carrier for one UE by higher layer.
Proposal 4: For MC-HSUPA, the SI format remains unchanged.
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