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1. Introduction

With the explosion of smartphone traffic in UMTS networks, it is now important to focus on improving link efficiency, user experience and system capacity in the CELL_FACH state. For this purpose, a work item was approved in RAN#51 [1], for further enhancements to CELL_FACH.  One uplink related improvement listed in the WI is on signaling based interference control in CELL_FACH. 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. Uplink Interference Control in CELL_FACH
It was agreed in [2] to adopt a common E-RGCH channel based interference control for Rel-11 UEs in CELL_FACH. In [3], we have listed out the benefits and some details of common E-RGCH in CELL_FACH. In this contribution we list out further details of this procedure. 
3. Mechanism for Common E-RGCH based Interference Control

Since common E-RGCH  is a channel that multiple UEs will be listening to in CELL_FACH state, the timing, TTI and the spreading code needs to be well defined. By reusing the properties of a non serving cell E-RGCH in CELL_DCH, the following is proposed for common E-RGCH channel in Rel-11 CELL_FACH. 

Proposal 1: 

1. The Common E-RGCH channel starts 5120 chips after the PCCPCH boundary

2. TTI length for the common E-RGCH is 10ms

3. Spreading Code for the common E-RGCH is either hardcoded or broadcasted in a SIB. Spreading Factor is SF128. 

It is also 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 reuse this neighbor list for this purpose. The lowest SIB overhead impact can be achieved by including a 1 bit on/off flag per cellID in the neighbor list. Since the maximum number of cells in the neighbor list is 32, the maximum SIB overhead is 32 bits. This adds a 4 byte overhead to a typical SIB11 size of 130 to 140 bytes.  Additionally, if it is desired to not to increase the SIB11 overhead impact, the cell ID list can be sent as part of an exisiting dedicated signaling message that is sent to the UE (Radio Bearer Setup etc). The cellIDs on the dedicated message can be signaled using a 32-bit mask with each bit position representing the corresponding CellID in the neighbor list signalled in SIB11 and the bit value representing if that cell supports common E-RGCH or not.  
Proposal 2: Indicate through signaling if a neighbor cell supports common E-RGCH. RAN2 will work out details of  the above signaling. 

It is also necessary to specify under what conditions a Rel-11 CELL_FACH UE will listen to common E-RGCH from the neighbor cells. For this purpose it is easiest to leverage the active set procedures that are followed in CELL_DCH specifically the Event 1a criteria from Section 14.1.2.1 from TS 25.331[4]. 
Proposal 3: 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 Event 1a criteria from Section 14.1.2.1 from TS 25.331 [4].  

It is also necessary to signal the relevant parameters of the Event1a criteria to the UE in CELL_FACH. 
Proposal 4: Indicate the following parameters to the UE through signaling. RAN2 to work out details of the signaling. 

a. Reporting Range parameter 
b. Hysterisis for event 1a
c. CIO

Proposal 5: Other paramters concerning the Event 1a criteria from Section 14.1.2.1 from TS 25.331 [4] will be defaulted to the following values.

a.  Measurement Quantity: CPICH EcpNo
b. Time to Trigger: 0ms

Some analysis on the filtering duration of the CPICH of neighboring cells was performed in [3]. 
Proposal 6: We propose to send an LS to RAN4 to work on the details of filtering of neighboring cell EcIo in CELL_FACH including filtering duration and filter time constant.  

Proposal 7: The decision of listening to a neighbor cell’s common E-RGCH will only be performed once per CELL_FACH session. A session is defined as from the time the UE is allocated a common E-DCH resource to the time the UE releases this resouce. 
4. Rules for updating Serving Grant while monitoring common E-RGCH in CELL_FACH
In this section, we list some rules for updating serving grant while monitoring common E-RGCH in CELL_FACH. Since the common E-RGCH reuses the properties of a non sercing cell E-RGCH in CELL_DCH, the rules for updating the grants for common E-RGCH can also be reused. The rules are summarized in Appendix A1. For more details, reader is encouraged to refer to [4],[5],[6].

Proposal 8: The mechanism of monitoring Non Serving Cell E-RGCH in CELL_DCH is reused for the purposes of monitoring common E-RGCH in CELL_FACH

Proposal 9: The UE will listen to the common E-RGCH channel from atmost 3 strongest neighboring cells as measured by downlink CPICH EcpNo.

5.
Conclusions

We propose the following for common E-RGCH based interference control for Rel 11 UEs in CELL_FACH.
Proposal 1: 

1. The Common E-RGCH channel starts 5120 chips after the PCCPCH boundary

2. TTI length for the common E-RGCH is 10ms

3. Spreading Code for the common E-RGCH is either hardcoded or broadcasted in a SIB. Spreading Factor is SF128. 

Proposal 2: Indicate through signaling if a neighbor cell supports common E-RGCH. RAN2 to work out details of  the above signaling. 

Proposal 3: 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 Event 1a criteria from Section 14.1.2.1 from TS 25.331 [4].  

Proposal 4: Indicate the following parameters to the UE through signaling. RAN2 to work out details of the signaling. 

d. Reporting Range parameter 

e. Hysterisis for event 1a

f. CIO

Proposal 5: Other paramters concerning the Event 1a criteria from Section 14.1.2.1 from TS 25.331 [4] will be defaulted to the following values.

c.  Measurement Quantity: CPICH EcpNo

d. Time to Trigger: 0ms

Proposal 6: We propose to send an LS to RAN4 to work on the details of filtering of neighboring cell EcIo in CELL_FACH including filtering duration and filter time constant.  

Proposal 7: The decision of listening to a neighbor cell’s common E-RGCH will only be performed once per CELL_FACH session. A session is defined as from the time the UE is allocated a common E-DCH resource to the time the UE releases this resouce. 

Proposal 8: The mechanism of monitoring Non Serving Cell E-RGCH in CELL_DCH is reused for the purposes of monitoring common E-RGCH in CELL_FACH

Proposal 9: The UE will listen to the common E-RGCH channel from atmost 3 strongest neighboring cells as measured by downlink CPICH EcpNo.
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7. Appendix A1

7.1 Summary of rules for updating grants based on non serving cell E-RGCH in CELL_DCH

For illustration purposes figure 1 is borrowed from [7].
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Figure 1: Illustration of a solution where the “new” grant, when affected by a “Down” on the E-RGCH, would be the maximum of all offsets used previously for all processes in a defined time window. Here, the maximum is taken over all HARQ processes two HARQ RTTs back

1. On receiving a “down” on the NS E-RGCH, the serving grant is adjusted with respect to the maximum of used offsets for all HARQ processes two HARQ RTTs back. The adjusted grant is applied on the next instance of the particular HARQ process that was affected by  the “down” command on the NS E-RGCH.

2. The UE ensures that for one HARQ RTT, the scheduled grant is not higher than the grant considered after reception of the non-serving RGCH.
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