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1. Introduction
An uplink related improvement listed in the WI [1] for further enhancements to CELL_FACH is on signaling based interference control. In this contribution, we propose a Common E-RGCH based interference control for UEs in the CELL_FACH state to reduce interference to neighboring cells. 
2. Signaling Mechanism for Common E-RGCH based Interference Control 
It was agreed in [2] to introduce a Common E-RGCH based interference control for FE-FACH. We propose the following to support signaling for common E-RGCH in CELL_FACH. Since it is not desirable to increase the SIB overhead, the signaling of all relevant parameters to support common E-RGCH in CELL_FACH can be provided using a dedicated signaling message to the UE. Specifically, it should be sent as part of the following messages
1. RRC Connection Setup
RRC Connection Setup message is the first DL message the UE receives after transitioning to CELL_FACH.
2. Cell Update Confirm
Parameters sent through Cell update confirm will be used by the UE after reselelection to a neighboring cell
3. Physical Channel/Radio Bearer Reconfiguration
Parameters sent through a PCR or RBR will be used by the UE after reconfiguration from CELL_DCH to CELL_FACH.
Proposal 1: Signaling of all relevant parameters to support common E-RGCH in CELL_FACH is performed using the following dedicated messages: RRC Connection Setup message, Cell Update Confirm, Physical Channel/Radio Bearer Reconfiguration.
It is necessary to inform the Rel-11 CELL_FACH UEs, the identities of the cells that support this feature (since not all neighboring cells might have this feature enabled). Since a unique neighbor list is already signaled through SIB11 for all cells, we can leverage the neighbor list for this purpose. The support for common E-RGCH by a neighbor cell can be indicated by a 1 bit on/off flag per cellID in the neighbor list. The overhead for signaling such a bit for each cellID in the neighbor list is 32bits. Each bit position in the 32 bit mask signaled will represent the corresponding CellID in the neighbor list signalled in SIB11. The bit value will represent if that cell supports the common E-RGCH feature. 
Proposal 2: Indication of neighbor cell support for common E-RGCH based interference control is performed by signaling a 32 bit mask in the RRC Connection Setup message, Cell Update Confirm, Physical Channel/Radio Bearer Reconfiguration.  
Proposal 3: Each bit position in the above signaled 32 bit mask will represent the corresponding CellID in the neighbor list signalled in SIB11. The bit value will represent if that cell supports the common E-RGCH feature.
In addition to signaling identities of neighboring cells that support this feature, it is also necessary to signal the criteria for listening to common E-RGCH from these neighbor cells. For this purpose, it is easiest to leverage the active set procedures that are followed in CELL_DCH, specifically a Rel-11 CELL_FACH UE will only listen to a common E-RGCH from a neighbor cell if the cell’s received EcIo passes the Event1a criteria from Section 14.1.2.1 from TS 25.331 [3]. The parameters for the above criteria that need to be specified are: 
a. Measurement Quantity, 
b. W
c. TTT, 
d. Hysteresis, 
e. Cell Individual Offset (CIO) of neighboring cell
f. Reporting Range, 
g. Filter Coefficient

In the interest of simplicity and since a CELL_FACH session (defined as from the time the UE is allocated a common E-DCH resource to the time the UE releases this resource) is expected to be small, the following parameters can be defaulted (i.e. not configurable)
a. Measurement Quantity: CPICH EcNo
b. W: 0
c. TTT: 0ms
d. Hysterisis: 0dB
For each neighboring cell, a Cell Individual Offset (CIO) is already signaled as part of the IE “Cell-Info” inside the IE“Intra-Frequency Cell Info List”. We propose that we can reuse the above signaled CIO for common E-RGCH. 
The following parameters can be signaled as part of the RRC Connection Setup message, Cell Update Confirm, Physical Channel/Radio Bearer Reconfiguration
a. Reporting Range 
b. Filter Coefficient
Proposal 4: Reuse the Event1a criteria from Section 14.1.2.1 from TS 25.331 [3] to decide if a Rel-11 CELL_FACH UE will listen to a common E-RGCH from a neighbor cell
Proposal 5: From the above criteria, the following parameters are defaulted 
a. Measurement Quantity: CPICH EcNo
b. W: 0
c. TTT: 0ms
d. Hysterisis: 0dB
Proposal 6: The CIO that is signaled as part of the IE “Cell-Info” inside the IE“Intra-Frequency Cell Info List” will be used as the CIO parameter for common E-RGCH. 
Proposal 7: Signal the following parameters as part of the RRC Connection Setup message, Cell Update Confirm, Physical Channel/Radio Bearer Reconfiguration
a. Reporting Range 
b. Filter Coefficient
It is necessary to ensure reliability of CPICH EcIo measurement from the neighbor cells before deciding to listen to a neighbor cell’s common E-RGCH. Hence we propose to send an LS to RAN4 to decide on the accuracy requirements and measurement periods for neighbor cell EcIo measurements.
Proposal 8: Send an LS to RAN4 to decide on accuracy requirements and measurement periods of CPICH EcIo from the neighbor cells.
For cells that support common E-RGCH, the following needs to be defined.
a. Channelization Code Index: Integer (0 to 127): 7 bits
b. Orthogonal Signature Sequence: Integer (0 to 39): 6 bits
The overhead for signaling a different value for each cell will be 18 bits (5bits cellID+ 7bits Channelization code index + 6 bits Orthogonal Signature Sequence). Since a maximum of 32 cells can support common E-RGCH, the total overhead can be 32x18 = 576 bits. In the interest of keeping the above signaling overhead to a minimum, it is proposed that all neighboring cells use the same value of channelization code index and orthogonal signature sequence (total overhead of 13 bits).
Proposal 9: The Channelization code Index and Orthogonal Signature Sequence of all Cells that support the common E-RGCH based interference control will be the same. 
Proposal 10: Signal the following parameters as part of the RRC Connection Setup message, Cell Update Confirm, Physical Channel/Radio Bearer Reconfiguration
a. Common E-RGCH Channelization Code Index
b. Common E-RGCH Orthogonal Signature Sequence
It was also agreed in [2] to configure a minimum serving grant. 
Proposal 11: The Minimum Serving Grant is signalled as part of the RRC Connection Setup message, Cell Update Confirm, Physical Channel/Radio Bearer Reconfiguration. If not signaled, the default serving grant will be used as a minimum serving grant.
3.	Conclusions
In this contribution, we propose signaling mechanisms for common E-RGCH based Interference Control. The following are proposed:
Proposal 1: Signaling of all relevant parameters to support common E-RGCH in CELL_FACH is performed using the following dedicated messages: RRC Connection Setup message, Cell Update Confirm, Physical Channel/Radio Bearer Reconfiguration.
Proposal 2: Indication of neighbor cell support for common E-RGCH based interference control is performed by signaling a 32 bit mask in the RRC Connection Setup message, Cell Update Confirm, Physical Channel/Radio Bearer Reconfiguration.  
Proposal 3: Each bit position in the above signaled 32 bit mask will represent the corresponding CellID in the neighbor list signalled in SIB11. The bit value will represent if that cell supports the common E-RGCH feature.
Proposal 4: Reuse the Event1a criteria from Section 14.1.2.1 from TS 25.331 [3] to decide if a Rel-11 CELL_FACH UE will listen to a common E-RGCH from a neighbor cell
Proposal 5: From the above criteria, the following parameters are defaulted 
e. Measurement Quantity: CPICH EcNo
f. W: 0
g. TTT: 0ms
h. Hysterisis: 0dB
Proposal 6: The CIO that is signaled as part of the IE “Cell-Info” inside the IE“Intra-Frequency Cell Info List” will be used as the CIO parameter for common E-RGCH. 
Proposal 7: Signal the following parameters as part of the RRC Connection Setup message, Cell Update Confirm, Physical Channel/Radio Bearer Reconfiguration
c. Reporting Range 
d. Filter Coefficient
Proposal 8: Send an LS to RAN4 to decide on accuracy requirements and measurement periods of CPICH EcIo from the neighbor cells.
Proposal 9: The Channelization code Index and Orthogonal Signature Sequence of all Cells that support the common E-RGCH based interference control will be the same. 
Proposal 10: Signal the following parameters as part of the RRC Connection Setup message, Cell Update Confirm, Physical Channel/Radio Bearer Reconfiguration
c. Common E-RGCH Channelization Code Index
d. Common E-RGCH Orthogonal Signature Sequence
Proposal 11: The Minimum Serving Grant is signalled as part of the RRC Connection Setup message, Cell Update Confirm, Physical Channel/Radio Bearer Reconfiguration. If not signaled, the default serving grant will be used as a minimum serving grant.
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