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1 Background
Within the scope of the Rel-11 Work Item "Further Enhancements to CELL_FACH" [1] many different sub-features are being discussed in both RAN1 and RAN2. The following sub-features have been agreed to be introduced:

· Downlink improvement:

· Stand-alone HS-DPCCH without ongoing E-DCH transmission
· Uplink improvements:

· Initial PRACH access delay reduction (no capability signaling)

· 2ms/10ms TTI concurrent deployment
· Fallback to PRACH

· Common RGCH based interference control 
· Mobility:

· Absolute priority Cell Reselection to LTE (GSM FFS) and inter-frequency UTRAN
· Power savings:

· Second DRX cycle in CELL_FACH

The following list of "pending" sub-features is being discussed:

· Uplink improvements:

· Per-HARQ process grants
· TTI alignment

· Additional AICH transmission timing

· Mobility:

· Measurement reporting in CELL_FACH

· Enhanced re-direction to E-UTRA 
· Downlink improvement:

· DC-HSDPA

Several contributions have also touched upon the UE capability requirements, capability signaling and sub-feature dependencies [2], [3], [4], [5], [6], [7], [8], [9]. This focuses on the sub-feature dependencies. 
2 Discussion
2.1 General

The general approach in 3GPP is that the main features of a release are optional. In some cases small technical improvements are coupled to a release, i.e. when the UE signals release access stratum X, then the UE shall support feature Y. In such case no explicit capability signalling is required. But in most cases optional features require UE capability signalling, i.e. the network needs to know the UE capability for inter-operability reasons, and to be able to configure the UE appropriately (e.g. activate the feature). In some cases, e.g. broadcast services, the network does not need to know the UE capability. 
Proposal 1: FE-FACH sub-features are optional in Rel-11.

In several cases there are dependencies between features, i.e. when the UE supports feature X, then the UE shall also support feature Y. These feature dependencies are typically captured in TS 25.306, where the capabilities are defined. The capability signalling and associated procedure rules are captured in TS 25.331. In some cases the UE signals in an early phase of the connection, UE capability indicators in the RRC Connection Request. For some of the access related FE-FACH features, capability signalling in the access procedure may be required, e.g. by means of the preamble signature. But the detailed and complete UE capabilities are signalling in the RRC Connection Setup Complete.
The capability signalling is not discussed further in this contribution, but the focus is on the feature dependencies. Furthermore the signalled capabilities may depend on the feature dependencies, i.e. how sub-features are "bundled" together (i.e. not each sub-feature is signalled separately but only capability for the complete bundle is signalled). 
2.2 Mobility

If the UE supports LTE, then the UE shall also support priority based cell re-selection to LTE in Idle mode (Rel-8) and PCH states (Rel-9). With the introduction of a second longer DRX in CELL_FACH, the UE may stay longer in CELL_FACH state, i.e. support for cell re-selection towards LTE becomes more relevant. A similar coupling of LTE and priority based cell re-selection in CELL_FACH state is proposed in Rel-11:
Proposal 2: In Rel-11 and onwards, if the UE supports E-UTRA, it shall also support priority based cell re-selection to LTE in CELL_FACH state.
The inter-frequency UTRAN priority based cell re-selection in Idle mode and PCH states is an optional feature signaled in "Support for absolute priority based cell re-selection in UTRAN" (Rel-8). As mentioned before, when UE stays longer in CELL_FACH, it becomes more relevant that UE behaves similar w.r.t. priority based cell re-selection in other states:
Proposal 3: In Rel-11 and onwards, if the UE supports inter-frequency UTRAN priority based cell re-selection in Idle mode and PCH states, the UE shall also support inter-frequency UTRAN priority based cell re-selection in CELL_FACH state.
2.3 Power savings

When the UE is in DRX, it is advantageous that both up- and down-link data transmissions interrupt the DRX to enable short latencies during the transmissions that are started with these up- and downlink transmissions. For uplink data to interrupt the DRX, the UE must support common E-DCH. 

Proposal 4: In Rel-11 and onwards, if the UE supports a second DRX cycle in CELL_FACH, then the UE shall also support common E-DCH.
2.4 Uplink and downlink improvements

Currently, only one downlink improvement has been agreed: network triggered HS-DPCCH (stand-alone HS-DPCCH). Another DL improvement being discussed is DC-HSPA.
The agreed uplink features initial PRACH access delay reduction, 2ms/10ms TTI concurrent deployment and fallback PRACH are considered core FE-FACH uplink features. 

Some of the up- and down-link related sub-feature still need agreements, but the possible bundle of up-and down-link related sub-features is long:

· Downlink improvement:

· Stand-alone HS-DPCCH without ongoing E-DCH transmission

· DC-HSDPA (TBD)

· Uplink improvements:

· Initial PRACH access delay reduction 

· 2ms/10ms TTI concurrent deployment

· Fallback to PRACH

· Common RGCH based interference control 

· Per-HARQ process grants (TBD)

· TTI alignment (TBD)

· Additional AICH transmission timing (TBD)

A too large bundle of sub-features has the following disadvantages:

· Introduction of the sub-features is delayed in both UE and NW, due to complexity and cost

· Problems with IOT testing when all sub-features are not introduced in the network simultaneously

It is proposed that RAN2 discusses a possible subdivision of the sub-feature bundle, such that the disadvantages listed above can be avoid:
Proposal 5: RAN2 to further discuss and agree on feature dependencies for FE-FACH uplink and downlink improvements, i.e. RAN2 to discuss and agree on a minimum set of FE-FACH uplink and downlink sub-features. 
3 Summary

RAN2 is kindly requested to discuss the dependencies of the FE-FACH sub-features:
Proposal 1: FE-FACH sub-features are optional in Rel-11.

Proposal 2: In Rel-11 and onwards, if the UE supports E-UTRA, it shall also support priority based cell re-selection to LTE in CELL_FACH state.

Proposal 3: In Rel-11 and onwards, if the UE supports inter-frequency UTRAN priority based cell re-selection in Idle mode and PCH states, the UE shall also support inter-frequency UTRAN priority based cell re-selection in CELL_FACH state.

Proposal 4: In Rel-11 and onwards, if the UE supports a second DRX cycle in CELL_FACH, then the UE shall also support common E-DCH.

Proposal 5: RAN2 to further discuss and agree on feature dependencies for FE-FACH uplink and downlink improvements, i.e. RAN2 to discuss and agree on a minimum set of FE-FACH uplink and downlink sub-features. 
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