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1 Introduction

FE-FACH work item [1] was started in TSG RAN#51 meeting. The goal of the work item is to consider several potential enhancements to CELL_FACH state and specify those for which the benefits justify the complexity. The following sub-features have been agreed to be specified under this work item [2]:-

· NodeB triggered HS-DPCCH transmission
· Concurrent deployment of 2ms and 10ms TTI in a cell 

· Reduction in timing of the initial access in the physical random access procedure
· TTI alignment
· Per HARQ process grants

· Second UE DRX in CELL_FACH 

· Fallback to R99 PRACH

· Common E-RGCH based interference control
· Mobility Improvements
· Absolute priority based reselection
· NW triggered mobility enhancements
This contribution addresses some remaining open issues for some of the above sub-features.
2 Discussion

2.1
NodeB triggered HS-DPCCH transmission

Issue 2.1.1: Should the UE transmit Measurement Report (MR) when it transitions from CELL_PCH to CELL_FACH state after receiving a HS-SCCH order for NodeB triggered HS-DPCCH transmission?

The Measurement Report was introduced in Rel-7 as a means of providing the UE’s channel state information to the NW in the absence of CQI feedback. Since the UE will be transmitting HS-DPCCH on a common E-DCH resource after moving to CELL_FACH state, we see no added value in sending a measurement report.

Proposal 1: The UE does not transmit a Measurement Report when it transitions from CELL_PCH to CELL_FACH state after receiving a HS-SCCH order for NodeB triggered HS-DPCCH transmission.
2.2
Concurrent deployment of 2ms and 10ms TTI in a cell
Issue 2.2.1: List of parameters that need to re-broadcasted for concurrent deployment of 2ms and 10ms TTI.

The Rel-8 common E-DCH system info parameters are broadcasted as part of System Information Block (SIB) 5. The size of SIB 5 has been analyzed in some detail in [3]. It is well known that there is limited space left in expanding the SIB sizes and it is highly desirable to limit the broadcast information overhead due to introduction of this sub-feature under FE-FACH. Where possible, it would be ideal to reuse the parameters broadcasted in the Rel-8 common E-DCH system info list for concurrent deployment of 2ms and 10ms TTI resources within a cell. 

Some parameters broadcast in common E-DCH system info such as “Common E-DCH MAC-d flows” etc. are transparent to the TTI value and need not be re-broadcast for concurrent deployment of 2ms and 10ms TTI in a cell. However, other such as “Initial Serving grant value” may have some merit in being replicated (with a different value) in Rel-11 to support and optimize this sub-feature. For completeness, we list all the parameters that are broadcast in the Rel-8 common E-DCH system information in Annex A.
From the list presented in Annex A, we see some benefit to re-broadcast the following common E-DCH related parameters for concurrent deployment of 2ms and 10ms TTI in cell:-

Proposal 2: The following parameters in IE “Common E-DCH system info” are re-broadcast in Rel-11 for concurrent deployement of 2ms and 10ms TTI in cell:-

· Parameters common across all E-DCH resources

· Common E-DCH MAC-d flows – For each MAC-d flow
· E-DCH MAC-d flow power offset - Integer(0..6)

· E-DCH MAC-d flow maximum number of  retransmissions - Integer (0..15)

· Initial Serving grant value - Integer (0..37)
· E-AGCH channelisation code - Integer (0..255)
· Uplink DPCH power control info for Common E-DCH 

· ACK – Integer (0..8). Refer to quantization of the power offset in [28]

· NACK – Integer (0..8). Refer to quantization of the power offset in [28]
· Ack-Nack repetition factor - Integer(1..4)
· E-DPCCH Info
· E-DPCCH/DPCCH power offset
· E-DPDCH info
· E-TFCI table index - Integer (0..1)
· E-DCH minimum set E-TFCI - Integer (0..127)
· Reference E-TFCIs 
· Reference E-TFCIs - Integer (0..127)
· Reference E-TFCI PO - Integer (0..29, 30, 31)
· Minimum reduced E-DPDCH gain factor - Enumerated (8/15, 11/15, 15/15, 21/15, 30/15, 42/15, 60/15, 84/15)
· Maximum channelisation codes - Enumerated (sf256, sf128, sf64, sf32, sf16, sf8, sf4, 2sf4, 2sf2, 2sf2and2sf4)
· PLnon-max - Real (0.44 ..1.0 by step of 0.04) as defined in 25.212
· Scheduling Information Configuration
· Power Offset for Scheduling Info - Integer (0..6)
· 3-Index-Step Threshold - Integer (0..37)
· 2-Index-Step Threshold - Integer (0..37)
· Additional E-DCH transmission back off - Integer (0..15) in terms of TTIs
· Maximum E-DCH resource allocation for CCCH - Enumerated (8, 12, 16, 20, 24, 32, 40, 80) in terms of TTIs
· E-DCH transmission continuation back off - Enumerated (0, 4, 8, 16, 24, 40, 80, infinity) in terms of TTIs
· Maximum period for collision resolution phase –  Integer (8..24) in terms of TTIs
· Measurement Feedback Info
· CQI Feedback cycle, k – Integer (0, 2, 4, 8, 10, 20, 40, 80, 160, 16, 32, 64) in ms

· CQI repetition factor – Integer (1..4)

· CQI - Integer (0..8)

Issue 2.2.2: “E-AGCH info” MP or MD?

In RAN2#78, the following was agreed:-

“UE using a 2ms resource will also use a E-AGCH different from the 10ms one. Configuration is sent in SIBs.”
It is not clear whether the new E-AGCH would be mandatory present (MP) or mandatory default (MD) with a default value equal to the “E-AGCH info” broadcast in Rel-8.
Proposal 3: Discuss whether the IE “E-AGCH info” broadcast in Rel-11 is MP or MD (with a default value equal to the “E-AGCH info” broadcast in Rel-8).
Issue 2.2.3: TTI selection for emergency call
For R99 RACH selection, subclause 8.5.17 of TS25.331 states:-
“The UE shall select a "PRACH system information" according to the following rule. The UE shall:

1>
select a "PRACH system information" from the ones indicated in the IE "PRACH system information list" in System Information Block type 5 or in System Information Block type 5bis (applicable in Idle Mode and Connected Mode) or System Information Block type 6 (applicable in Connected Mode only), as follows:

…

2>
in FDD:

3>
perform RACH TTI selection as specified in subclause 8.5.18.1.

…

2>
remove from the list of candidate PRACHs those PRACHs that have a TTI length different from the selected value;

…

1>
for emergency call, the UE is allowed to select any of the available PRACH system informations.”
Thus, the UE is allowed to select any PRACH TTI for emergency calls. We believe similar behaviour should apply for concurrent deployment of 2ms and 10ms common E-DCH TTI in a cell.
Proposal 4: For emergency call, the UE is allowed to select any common E-DCH TTI (irrespective of UE headroom).
Issue 2.2.4: Application to NodeB triggered HS-DPCCH transmission
It has been agreed that the procedure for concurrent deployement of 2ms and 10ms TTI in a cell is applicable for CCCH, DCCH and DTCH transmission. However, the sub-feature of ‘NodeB triggered HS-DPCCH’ introduces a new type of UL transmission which is triggered by the reception of an HS-SCCH order. During such a transmission, the UE may not have any UL data, thus none of the previous abbreviations (CCCH/DCCH/DTCH) correctly describe such a transmission. Hereon, we refer to such an UL transmission as “NodeB triggered HS-DPCCH transmission”.
Fore NodeB triggered HS-DPCCH transmission, the UE will likely not have large amounts of UL data in its buffer to transmit. Considering that a 2ms common E-DCH resource requires more hardware to be allocated at the NodeB, it is proposed that the UE always selects a 10ms TTI for NodeB triggered HS-DPCCH transmission.
Proposal 5: The UE always selects 10ms common E-DCH TTI for NodeB triggered HS-DPCCH transmission.
2.3
Common E-RGCH based interference control
Issue 2.3.1: Two minimum serving grants for two TTI’s for concurrent deployment
It has been agreed to signal a “minimum serving grant” to the UE for common E-RGCH based interference control sub-feature. As discussed in section 2.3, there is some merit in signalling two different “initial serving grants” for concurrent deployement of 2ms and 10ms TTI in a cell. When Common E-RGCH based interference control sub-feature is deployed simultaneously with the sub-feature of concurrent 2ms and 10ms TTI in cell, it motivates the need for signalling two “minimum serving grants”, one for each TTI value. The UE shall use the minimum serving grant corresponding to the TII value of the allocated common E-DCH resource.
Proposal 6: Allow to signal two “minimum serving grants” for Common E-RGCH based interference control when deployed simultaneously with the sub-feature of concurrent 2ms and 10ms TTI in cell. The UE shall use the “minimum serving grant” corresponding to the TII value of the allocated common E-DCH resource.
Issue 2.3.2: Application to NodeB triggered HS-DPCCH

During RAN2#78, the following was agreed:-

“The Common E-RGCH based interference control mechanism will apply to DTCH and DCCH” 

Further, for NodeB triggered HS-DPCCH transmission allows DTCH/DCCH to be sent if data arrives in the UE buffer. Thus, the common E-RGCH based interference control mechanism should apply for E-DCH transmissions (which include DTCH/DCCH) during NodeB triggered HS-DPCCH as well.
Proposal 7: The Common E-RGCH based interference control mechanism will apply to NodeB triggered HS-DPCCH transmission (in addition to DCCH and DTCH transmission).
Issue 2.3.3: Same or different E-RGCH channel configurations?

For cells that support common E-RGCH, the following needs to be signalled to the UE:-
a. Channelization Code Index: Integer (0 to 127): 7 bits

b. Orthogonal Signature Sequence: Integer (0 to 39): 6 bits

The overhead for signalling 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 signalling overhead to a minimum, one possibility is that all neighbouring cells use the same value of channelization code index and orthogonal signature sequence (total overhead of 13 bits). However, if this is seen to be too restrictive, the signalling could allow for separate E-RGCH channel configurations with some default values. For example, a possible signalling structure (via dedicated message) allowing different E-RGCH channel configuration for each cell could be as follows:-

	Common E-RGCH channel configuration
	MP
	1 to < maxCellMeas >
	
	
	REL-11

	>Channelisation Code
	CV-Common
	
	Integer (0..127)
	If this IE is not present, the value is equal to the last occurrence of this IE.
	REL-11

	>Signature Sequence
	CV-Common
	
	Integer (0..39)
	If this IE is not present, the value is equal to the last occurrence of this IE.
	REL-11


	Condition
	Explanation

	Common
	This IE is mandatory present for the first occurrence. Otherwise, this IE is optional.


Proposal 8: Discuss whether the E-RGCH channel configuration (i.e. the Channelization code Index and Orthogonal Signature Sequence) of all cells that support the common E-RGCH based interference control should be the same or different.
3 Summary

In this contribution we have addressed some of the remaining open issues for the agreed sub-features under FE-FACH. The following proposals have been made:-

Proposal 1: The UE does not transmit a Measurement Report when it transitions from CELL_PCH to CELL_FACH state after receiving a HS-SCCH order for NodeB triggered HS-DPCCH transmission.

Proposal 2: The following parameters in IE “Common E-DCH system info” are re-broadcast in Rel-11 for concurrent deployement of 2ms and 10ms TTI in cell:-

· Parameters common across all E-DCH resources

· Common E-DCH MAC-d flows – For each MAC-d flow
· E-DCH MAC-d flow power offset - Integer(0..6)

· E-DCH MAC-d flow maximum number of  retransmissions - Integer (0..15)

· Initial Serving grant value - Integer (0..37)
· E-AGCH channelisation code - Integer (0..255)
· Uplink DPCH power control info for Common E-DCH 

· ACK – Integer (0..8). Refer to quantization of the power offset in [28]

· NACK – Integer (0..8). Refer to quantization of the power offset in [28]
· Ack-Nack repetition factor - Integer(1..4)
· E-DPCCH Info
· E-DPCCH/DPCCH power offset
· E-DPDCH info
· E-TFCI table index - Integer (0..1)
· E-DCH minimum set E-TFCI - Integer (0..127)
· Reference E-TFCIs 
· Reference E-TFCIs - Integer (0..127)
· Reference E-TFCI PO - Integer (0..29, 30, 31)
· Minimum reduced E-DPDCH gain factor - Enumerated (8/15, 11/15, 15/15, 21/15, 30/15, 42/15, 60/15, 84/15)
· Maximum channelisation codes - Enumerated (sf256, sf128, sf64, sf32, sf16, sf8, sf4, 2sf4, 2sf2, 2sf2and2sf4)
· PLnon-max - Real (0.44 ..1.0 by step of 0.04) as defined in 25.212
· Scheduling Information Configuration
· Power Offset for Scheduling Info - Integer (0..6)
· 3-Index-Step Threshold - Integer (0..37)
· 2-Index-Step Threshold - Integer (0..37)
· Additional E-DCH transmission back off - Integer (0..15) in terms of TTIs
· Maximum E-DCH resource allocation for CCCH - Enumerated (8, 12, 16, 20, 24, 32, 40, 80) in terms of TTIs
· E-DCH transmission continuation back off - Enumerated (0, 4, 8, 16, 24, 40, 80, infinity) in terms of TTIs
· Maximum period for collision resolution phase –  Integer (8..24) in terms of TTIs
· Measurement Feedback Info
· CQI Feedback cycle, k – Integer (0, 2, 4, 8, 10, 20, 40, 80, 160, 16, 32, 64) in ms

· CQI repetition factor – Integer (1..4)

· CQI - Integer (0..8)

Proposal 3: Discuss whether the IE “E-AGCH info” broadcast in Rel-11 is MP or MD (with a default value equal to the “E-AGCH info” broadcast in Rel-8).
Proposal 4: For emergency call, the UE is allowed to select any common E-DCH TTI (irrespective of UE headroom).

Proposal 5: The UE always selects 10ms common E-DCH TTI for NodeB triggered HS-DPCCH transmission.
Proposal 6: Allow to signal two “minimum serving grants” for Common E-RGCH based interference control when deployed simultaneously with the sub-feature of concurrent 2ms and 10ms TTI in cell. The UE shall use the “minimum serving grant” corresponding to the TII value of the allocated common E-DCH resource.
Proposal 7: The Common E-RGCH based interference control mechanism will apply to NodeB triggered HS-DPCCH transmission (in addition to DCCH and DTCH transmission).

Proposal 8: Discuss whether the E-RGCH channel configuration (i.e. the Channelization code Index and Orthogonal Signature Sequence) of all cells that support the common E-RGCH based interference control should be the same or different.
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Annex A

List of parameters that are broadcast in the Rel-8 common E-DCH system information
· Parameters specific to an E-DCH resource (up to a maximum of 32)
· Soffset – Integer (0..9), indicates symbol offset as defined in TS25.211
· F-DPCH Code number - Integer (0..255)
· E-RGCH signature sequence - Integer(0..39)
· E-HICH info
· Channelisation Code - Integer (0..127)
· Signature Sequence - Integer (0..39)
· Uplink DPCH code info
· Scrambling code type - Enumerated(short, long)
· Scrambling code number - Integer(0..16777215)
· Parameters common across all E-DCH resources

· UL interference for common E-DCH - Integer (-110..-70) in dBm
· Common E-DCH MAC-d flows – For each MAC-d flow
· E-DCH MAC-d flow identity - Integer(0..maxE-DCHMACdFlow-1)
· E-DCH MAC-d flow power offset - Integer(0..6)
· E-DCH MAC-d flow maximum number of  retransmissions - Integer (0..15)
·  E-DCH MAC-d flow multiplexing list - Bitstring (maxE-DCHMACdFlow)
· PRACH preamble control parameters (for Enhanced Uplink)
· Initial Serving grant value - Integer (0..37)
· E-DCH Transmission Time Interval - Integer(2,10) in ms
· E-AGCH channelisation code - Integer (0..255)
· HARQ RV Configuration - Enumerated (rv0, rvtable). If “rv0” is indicated, the UE shall only use E_DCH RV index 0. If “rvtable” is indicated, the UE shall use an RSN based RV index as specified in [27]

· Uplink DPCH power control info for Common E-DCH 

· Power Control Algorithm - Enumerated (algorithm 1, algorithm 2)
· TPC step size - Integer (1, 2) in dB
· ACK – Integer (0..8). Refer to quantization of the power offset in [28]

· NACK – Integer (0..8). Refer to quantization of the power offset in [28]
· Ack-Nack repetition factor - Integer(1..4)
· E-DPCCH Info
· E-DPCCH/DPCCH power offset
· Happy bit delay condition - Enumerated (2ms, 10ms,20ms,50ms, 100ms, 200ms, 500ms, 1000ms)

· E-TFC Boost Info
· E-TFCI boost – Integer (0..127). E-TFCI threshold beyond which boosting of E-DPCCH is enabled
· Delta T2TP - Integer (0..6)
· E-DPDCH power interpolation – Boolean. 
· E-DPDCH info
· E-TFCI table index - Integer (0..1)
· E-DCH minimum set E-TFCI - Integer (0..127)
· Reference E-TFCIs 
· Reference E-TFCIs - Integer (0..127)
· Reference E-TFCI PO - Integer (0..29, 30, 31)
· Minimum reduced E-DPDCH gain factor - Enumerated (8/15, 11/15, 15/15, 21/15, 30/15, 42/15, 60/15, 84/15)
· Maximum channelisation codes - Enumerated (sf256, sf128, sf64, sf32, sf16, sf8, sf4, 2sf4, 2sf2, 2sf2and2sf4)
· PLnon-max - Real (0.44 ..1.0 by step of 0.04) as defined in 25.212
· Scheduling Information Configuration
· Periodicity for Scheduling Info – no grant - Enumerated (everyEDCHTTI,4,10,20,50,100,200,500,1000)
· Periodicity for Scheduling Info – grant - Enumerated (everyEDCHTTI,4,10,20,50,100,200,500,1000)
· Power Offset for Scheduling Info - Integer (0..6)
· 3-Index-Step Threshold - Integer (0..37)
· 2-Index-Step Threshold - Integer (0..37)
· F-DPCH TPC command error rate target - Real (0.01..0.1 by step of 0.01)
· Downlink F-DPCH information. The actual value of dl-FDPCH-TPCcommandErrorRate = IE value * 0.01
· Additional E-DCH transmission back off - Integer (0..15) in terms of TTIs
· Maximum E-DCH resource allocation for CCCH - Enumerated (8, 12, 16, 20, 24, 32, 40, 80) in terms of TTIs
· E-DCH transmission continuation back off - Enumerated (0, 4, 8, 16, 24, 40, 80, infinity) in terms of TTIs
· Maximum period for collision resolution phase –  Integer (8..24) in terms of TTIs
· ACK/NACK support on HS-DPCCH - Boolean
· Measurement Feedback Info
· Measurement Power Offset - Real (-6 .. 13 by step of 0.5) in dB
· CQI Feedback cycle, k – Integer (0, 2, 4, 8, 10, 20, 40, 80, 160, 16, 32, 64) in ms

· CQI repetition factor – Integer (1..4)

· CQI - Integer (0..8)
