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1 Introduction

Release 11 is enhancing CELL_FACH state introducing several subfeatures which are meant to further improve the performance for those UEs which remain for long periods of time in CELL_FACH state and perform their transmissions in this state. The main UE target is the smartphone type of terminal 

All the subfeatures agreed to be introduced in Release 11 are:

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

-
Support concurrent deployment of 2ms and 10ms TTI in a cell

-
Per-HARQ-process grants for 2ms TTI

-
TTI alignment between CELL_FACH UEs and CELL_DCH UEs

-
Fallback to R99 PRACH

-
Reduction in timing of the initial access in the physical random access procedure

-
Signaling based interference control

-
UE battery life improvements and signalling reduction (e.g. second UE DRX cycle in CELL_FACH)

-
Mobility improvements (from CELL_FACH to other RATs)

This contribution looks at the bundling of different subfeatures.

2 Discussion
Typically, the UE indicates its capabilities in an RRC message and, thereafter, the network may make use of such capabilities. This is not the case for features which are related to the access to the network i.e. how the UE access the network. 
In Release 8, a UE supporting Enhanced Uplink in CELL_FACH state and Idle Mode will access the UE using the preamble ramping (as in Release 99) and, once the network has granted access, the UE transmits on E-DCH. In order this to happen, the network needs to broadcast a concrete configuration. 
When the UE is trying to access the network, the network does not know whether the UE supports Enhanced Uplink in CELL_FACH state and Idle mode. The reason is that the random access is contentioned based and there is no identification of the UE until a later stage. The network only knows if a UE is requesting access to the network to transmit data on E-DCH or on RACH based on the preamble signature which the UE is using during the random access. Hence, the set of preamble signature and PRACH scrambling code number are by themselves a capability indicator. 

A consequence of having signatures indicating capabilities is that the signatures have to be split in groups, as many groups as features have to be identified. This has some implications which we will discuss later in this document.

In Release 11, from all the subfeatures listed above, only few are related to the access to the network. These are:

-
Support concurrent deployment of 2ms and 10ms TTI in a cell
-
Fallback to R99 PRACH
-
Per-HARQ-process grants for 2ms TTI

-
TTI alignment between CELL_FACH UEs and CELL_DCH UEs

Support concurrent deployment of 2ms and 10ms TTI in a cell -  This feature allows the UE to request access to the network using an E-DCH resource with either 2 ms or 10 ms TTI depending on the UE headroom. The network may overwrite the UE decision when the UE chooses 2 ms TTI and the network may provide a 10 ms TTI resource. To allow concurrent 2 ms TTI and 10 ms TTI, signatures in a PRACH scrambling code number need to be split so that the network knows when a UE is requesting 2 ms TTI, 10 ms TTI, or RACH.
Fallback to R99 PRACH -  This feature allows the network to indicate to a UE requesting access to transmit on E-DCH to, instead, transmit on RACH as in legacy. To indicate the “fallback”, the network indicates a specific E-AI value. E-AIs typically grant access to the UE providing a E-DCH resource which configuration is different than the one the UE was requesting. When a E-AI is “overloaded” i.e. the same E-AI value may indicate different actions, the network needs to know a priori whether the UE will do one or another action. 

Per-HARQ process grant for 2 ms TTI and TTI alignment -  This feature allows the network to individually control each of the HARQ processes when 2 ms TTI is configured. This means that the Absolute Grant Scope can be set to “Per-HARQ process”. Since the network may also configure the default activated HARQ processes, the network need to know in which HARQ processes the UE will start the transmission and whether the UE will act on the “Per-HARQ process” scope. This is a must since in Release 8, the UE behavior for a UE receiving “per-HARQ process” value is not specified.
TTI alignment allows aligning the CELL_FACH UEs with CELL_DCH UEs. Similar reasoning as above applies for this specific subfeature.

All these subfeatures need to be known by the network before the UE starts any transmission. Prior any transmission, the only available information is the preamble signature. 
If all these subfeatures would not be bundled, then each subfeature would need to have a defined set of signatures. In addition, the combination of subfeatures would also need to have reserved signatures, for example, a UE which supports fallback and concurrent 2 and 10 ms TTI should use different set than a UE supporting only concurrent 2 and 10 ms TTI.From the practical point of view, there are certain factors to consider. 
Independent features means splitting the signatures. There are some consequences of doing so:
· increase the collision probability since the (16) signatures need to be split in as many feature as there are and also the combination of features need to be considered.
· increase the UE and network complexity as specific rules for selecting a signature and a PRACH scrambling code number need to be set when the UE supports several of those features.
· increase of system information broadcasted as several PRACH scrambling code number and associated signatures may be needed.

All these four subfeatures do enhance CELL_FACH state from different performance angles; however, the focus is to improve the smartphones user experience and to improve the ability of the network to better handle the traffic in CELL_FACH. From our point of view, these four subfeatures are “basic” enhancements and all should be supported i.e. they should be bundled together. In addition, due to the large expected smartphone population, UE fragmentation is not seen positive as it would require different handling of the UEs and it would complicate the network configuration. Optimal/good configurations may differ if the UE supports all features than if the UE supports one feature. However, the network can only provide one configuration which is common for all UEs.

From the implementation point of view, some of these subfeatures have been available in CELL_DCH from Release 6 which means that they have already being deployed and are available in current networks. This is the case of 2 ms TTI and per-HARQ process activation/deactivation. For these specific two features, there is no reason why they would need to to be supported independently in CELL_FACH state.

Several concerns have been raised before about the fact on bundling several features together:

· Testing
It has been discussed that bundling features implies that all subfeatures need to be tested against network prior to activate the feature. This may potentially create dependences among network vendors especially if a network vendor only wants to implement a subset of the subfeatures.
While this is a valid concern, it is also true that in this eco-system there are inter-dependences between different network vendors. UEs generally test against several network vendors and, only when enough confidence has been achieved, the UE activates the feature. This means that several network vendors have to implement the feature.
[1] discusses about testing in case these subfeatures would be bundled. If proposals in [1] are considered, bundling these subfeatures would not introduce any new or additional inter-dependences between network vendors.
· Complexity
Bundling features does not set certain requirements in the network side but also may increase the complexity in the UE as all the subfeatures need to be implemented at the same time.
Of all the subfeatures mentioned above, only fallback to R99 PRACH and concurrent 2 and 10 ms TTI are rather new features. For example, per-HARQ process activation/deactivation for 2 ms TTI has been, per se, a feature available in CELL_DCH state from Release 6. Therefore, this subfeature introduces a minimum level of complexity and implementation. 
We believe that the complexity is manageable and none of these subfeatures should be a challenge for UE and network vendors.

Proposal 1 The following subfeatures should be bundled together:
- Support of concurrent 2 ms and 10 ms TTI
- Fallback to R99 PRACH
- Per-HARQ process activation/deactivation and TTI alignment

3 Conclusion

Based on the discussion in section 2, it is kindly requested to RAN2 to discuss and agree on the following proposal:

Proposal 1
The following subfeatures should be bundled together: - Support of concurrent 2 ms and 10 ms TTI - Fallback to R99 PRACH - Per-HARQ process activation/deactivation and TTI alignment
.
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