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1 Introduction
The approved work item “Further Enhancements to CELL_FACH” (RP-110436) has main objectives:

· Downlink related improvements of resource utilization, throughput, latency and coverage

· Stand-alone HS-DPCCH without ongoing E-DCH transmission
· DC-HSDPA operation

· Uplink related improvements of resource utilization, throughput, latency and coverage

· 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)

Several contributions ([2][3][4][5][6]) have discussed the need and benefits of supporting the concurrent deployment of 2ms and 10ms TTI in a cell. This contribution will focus on enabling the support in a cell of EUL 2ms and 10ms TTI concurrent deployment in CELL_FACH. 
2 Discussion
There are obvious benefits of supporting 2ms TTI at the same time as 10 ms TTI.

a) The blocking probability will be considerably reduced since the UE will release the common E-DCH resource much faster than a UE holding a 10 ms TTI resource.

b) Higher throughput given the same grant (number of HARQ processes is larger for 2 ms TTI than for 10 ms TTI with lower latency)

c) Less contribution for the interference level over the whole transmission time due to the faster transmission of data which would lead to a reduction in the time that the UE will hold a resource.

These benefits are key components to deal with the mobile broadband traffic increasing experienced in the today’s operator’s network. The levels of this type of traffic are expected to increase both in volume per user and number of subscribers all over the world.  Currently, the legacy base of UEs constitutes a limitation on the type and impact of the improvements that can be introduced in the standard to provide relief to the stressing of some key network mechanism that are been affected by the increase and characteristics of the traffic such as the RRC state change machinery and the RACH access.

Proposal 1: Consider to introduce standard support for the support of concurrent deployment of EUL 2ms and 10ms TTI.

2.1 Enabling concurrent 2ms and 10 ms TTI

It is to be decided how to support the deployment of 2 ms and 10 ms TTI in a network. Several proposals [3][4] have advocated for splitting the RACH signature space even further to the Rel-8 possibilities, which might solve the problem in short term but worsening in long term. The signature split limitation to 16 makes difficult to allocate enough resources to a high loaded cell. The cell still requires rel-99 signatures, additional to rel-8 plus the new rel-11. An optimum balance between this three will prove to be difficult in order to provide optimal resource utilization, best QoS and capacity.
An additional proposal was discussed in [5] in which it was suggested to introduce a new PRACH preamble scrambling code to be taken in use for the Release-11 UEs and splitting the signatures of the additional scrambling code based in the E-DCH TTI. This proposal increases virtually the signature space and separates the traffic in pre-release 11 (handled by the first scrambling code signatures) and post-release 11 (handled by the second scrambling code signatures). The separation of the pre-release 11 UEs (handled in a different scrambling code) has many advantages that could lead to improvements for the future in several areas without being restricted by the legacy. The current specifications don’t allow the activation of additional scrambling codes for E-DCH common configurations (Rel-8) as it is allowed for Release-99 accesses.
Consequently, a third approach can be inferred from the combination of both proposals. This can be achieved by signalling the TTI using a set of predefined signatures that might refer to the same PRACH scrambling code as in Rel-99 and Rel-8, or to a second PRACH scrambling code. This option would require a new set of signatures to differentiate the Release-11 UEs similar as was done for Release-8 but with two additions (see Figure 1): 
· A parameter signalling a bitmap to identify the TTI (2ms or 10ms) of the common E-DCH configurations
· The number of defined PRACHS might be more than one.
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Figure 1: Example of parameters for the Rel-11 random access and common E-DCH configurations TTI

The advantages of this proposal are:

· The network can deploy as many PRACH scrambling codes as it considers necessary.

· The possibility of separating the UE Releases by adding more PRACH scrambling codes would no affect the Rel-8 signalling and default values.

· The bitmap parameter indicates the TTI of the resources and therefore the network could potentially use the same resource with different TTI configuration perceived by Rel-8 and Rel-11 UEs. I.e. the Rel-8 UEs could see resource number one as 10 ms TTI meanwhile the Rel-11 UEs could see the same resource as 2 ms TTI if the bitmap indicates so. 

The feedback from the network could be handled by signalling with the E-AI. A configuration with different TTI could be signalled in reply to a heard preamble. For a UE accessing with a Rel-11 signature, the TTI of the signalled configuration is given by the bitmap parameter from the PRACH configuration of the scrambling code used by the UE to perform the random access.
Proposal 2a: The network may configure a set of signatures associated to Release-11 capable accesses.

Proposal 2b: The network may signal the TTI of each individual common E-DCH resource. 
Proposal 2c: As in Rel-99 signaling should support the indication of different PRACH scrambling codes. 
2.2 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 in given network criteria or to be signaled by the network. Additionally there is a combined approach where the UE perform the initial selection and the network might override it if required.

 A total control of the TTI selection by the network has some inconveniences:

· The network have to identify the accessing UE or at least its supported features, this is particularly difficult in states without RRC connection. (Complicates legacy handling)

· RRC signaling would require coordination between RNC and NodeB that would add complexity additional to the long delay that a TTI switch procedure would experience. (Degrading end-user performance) 
A UE driven selection would benefit mainly the end user experience, since the UE can use of it path-loss measurements and the buffer characteristics to select the most convenient TTI according to the network pre-defined parameters. Nerveless, the network feedback to the initial selection is desired, in order to provide the cell with a tool to steer the handling of the traffic at given moment, for example to control noise rise levels, administrate hardware resources or allow improved uplink scheduling. Therefore, a scheme that allows the UE to change the initial selection should be consider as a primary option for discussion.
Proposal 3: Discuss whether UE TTI selection is desirable and discuss the mechanisms which could be used to enable a Rel-11 UE the initial TTI selection.
3 Proposals

Based in the previous arguments and discussions, we propose:

Proposal 1: Consider to introduce standard support for the support of concurrent deployment of EUL 2ms and 10ms TTI.

Proposal 2a: The network may configure a set of signatures associated to Release-11 capable accesses.

Proposal 2b: The network may signal the TTI of each individual common E-DCH resource. 
Proposal 2c: As in Rel-99 signaling should support the indication of different PRACH scrambling codes. 
Proposal 3: Discuss whether UE TTI selection is desirable and discuss the mechanisms which could be used to enable a Rel-11 UE the initial TTI selection.
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