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1 Introduction

In the RAN2-#74 meeting it was agreed to introduce support for “Concurrent deployment of 2ms and 10ms TTI in CELL_FACH”. This contribution elaborates on solutions enabling such support and furthermore expands on how information on UE support of enhancements in CELL_FACH Rel-11 [1] can be accommodated in general. 
2 Discussion
The release handling and UE provisioning of UE Rel-11 capabilities are valid requirements for features currently under discussion in the scope of the approved WI “Further Enhancements to CELL_FACH”[1]. In many cases for which an access to the common E_DCH resources is expected, no UE context is available at the NodeB. Typically UE require information and configuration by means of System Information and passing contention resolution respectively before the UE is known in the NW. Hence, for enhancements such as for introducing concurrent deployment of 2ms and 10ms TTI in CELL_FACH, it is beneficial if an general approach to determine UE capabilities (e.g. supported release) to the network is facilitated for the implantation of the new CELL_FACH features.
2.1 TTI selection for initial access

The handling of the initial TTI configuration is one of the issues that need to be addressed in order to provide the concurrent deployment of different EUL TTI. The first issue is about the selection of the TTI, either to be performed by the UE based on pre-configured criteria ,or to be signaled by the network explicitly. Additionally there is a combined approach where the UE perform the initial selection and the network might override it if required.

 An explicit control of the UE’s TTI selection by the network has some drawbacks:

· The network has to identify the accessing UE or at least its supported features beforehand. This is particularly difficult for UE states without RRC connection i.e no UE context in the NW prior to the access attempt. (Complicates legacy handling)

· RRC signaling would require coordination between RNC and NodeB. This would add additional complexity and delay for a TTI allocation/change procedure. (Degrading end-user performance) 

A UE based selection would benefit in end user experience, since the UE can use path-loss measurements the buffer characteristics to select the most appropriate TTI. The selection can be based according to network pre-defined parameters (e.g. System Information). Nerveless, network feedback to the initial selection is desired, in order to provide the cell with tools to continuously control the handling of the traffic at, for example to control noise rise levels,  hardware resources or improved uplink scheduling strategies. Therefore, a NW controlled scheme that allows the UE to select the initial configuration should be consider as the primary option for discussion.

The E-DCH TTI selection is highly influenced by the available resources and the coverage. The resource situation is known by the network while the radio conditions are better known by the UE. Therefore, the best TTI selection approach is the one that take in accounts both aspects. As mentioned before, an initial UE TTI selection is desirable, and following this reasoning, the initial selection should be done prioritizing the coverage by selecting a higher EUL TTI value when the terminal is in a not so good coverage area. The approach suggested in [2] taking in account the power margin as the main indication for the TTI selection and compared against a network configured threshold is a quite straightforward solution that accomodates these aspects. The difference between terminals, their measurements and the different characteristics of the cells makes necessary that the UE TTI selection process has to be parameterized by a network configuration and take in account the terminal maximum transmission power. 
Proposal 1 The network may configure a threshold for UE initial TTI selelction. The theshold is broadcasted in System Information
Proposal 2 The threshold is based on the power margin taking into account the initial preamble power and the maximum UE transmission power

Proposal 3 The UE selects the initial E-DCH TTI based in the power margin and comparing it with the threshold.
Proposal 4 The NW can always change the TTI (resource) using the AICH.

Proposal 5 The NW may fix the TTI that may be selected for the access (e.g. not broadcasting the threshold mentioned above or configure a infinit value).

2.2 Introduction of concurrent 2 and 10 ms TTI in Release 11

In Release 8, the PRACH signatures were divided into two groups: one to be used for RACH accesses and other group to be E-DCH accesses. In Release-99 PRACH, several scrambling codes may be configured whereas in Release 8 in contrast, only one PRACH scrambling code can be defined. The default value for the PRACH scrambling code for Rel-8 is to reuse the same value defined for the PRACH preamble code for pre-Rel-8 UEs.

· Extension of Release 8 signaling
One possible signaling solution is to divide the signatures in three groups and re-use the PRACH preamble code. This solution might solve the problem in short term but creates more limitations in long term. The maximum number of signatures to be distributed (16 signatures) makes it difficult to allocate enough resources to a highly loaded cell. The cell still requires release-99 signatures to handle the legacy traffic and potentially fallback indications in addition to the release-8 active UEs and the future release-11 UEs. An optimum balance between these three may prove to be difficult to achieve in order to provide optimal resource utilization, adequate QoS, coverage and capacity.

Therefore, dividing the signatures into one scrambling code could be desirable for the early phases of release-11 deployments but not for later when the number of Release-11 capable UEs in NWs increases.

Note that there are already signature subsets that are defined for R99 and Rel-8, which should be reused. All that needs to be specified is the subset for 2ms TTI for Rel-11 UEs.

· Mixture of Release 9 and Release 8 signaling

When the release-11 traffic increases, having a limited set of signatures may not be sufficient. Hence, it might be necessary to deploy one or more scrambling codes to handle the traffic volumes. By introducing the possibility to define more than one scrambling code, the signature space is increased. 
Proposal 6 Allow the network to configure additional PRACH scrambling code as well as a split of the available signatures.
Table 1. Example of parameters for the Rel-11 PRACH preamble configuration
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2.3 E-DCH TTI signalling

In the case of concurrent deployment of E-DCH 2ms and 10ms TTI in CELL_FACH, there is also need to select and signal the TTI configuration to be used. For instance a default TTI may be defined which represents the TTI configuration also used by Rel-8 Ues. Through signalling in addition, by e.g. System Information, it could be possible to have a different TTI for each of the 32 common E-DCH resources for Rel- 11 capable UEs.

One possible solution would be to indicate the TTI for each common E-DCH resource. The simplest solution would then be to use a bitmap wherein a bit value (0/1) indicates one or the other TTI (for example, a default TTI used also for release-8 or non-default as the alternative).

Table 2. : Example of parameters for the Rel-11 common E-DCH configurations TTI
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Proposal 7 Introduce a bitmap signaling to identify the TTI for each of the 32 common E-DCH resources. This should be given per defined PRACH.
3 Conclusion

Based on the discussion in section 2, we kindly ask RAN2 to discuss and agree on the following proposals:

Proposal 1
The network may configure a threshold for UE initial TTI selelction. The theshold is broadcasted in System Information
Proposal 2
The threshold is based on the power margin taking into account the initial preamble power and the maximum UE transmission power
Proposal 3
The UE selects the initial E-DCH TTI based in the power margin and comparing it with the threshold.
Proposal 4
The NW can always change the TTI (resource) using the AICH.
Proposal 5
The NW may fix the TTI that may be selected for the access (e.g. not broadcasting the threshold mentioned above or configure a infinit value).
Proposal 6
Allow the network to configure additional PRACH scrambling code as well as a split of the available signatures.
Proposal 7
Introduce a bitmap signaling to identify the TTI for each of the 32 common E-DCH resources. This should be given per defined PRACH.
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