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1
Introduction
Rel-11 WI: “Further Enhancements to CELL_FACH” [1] specifies the following objective;
· Uplink related improvements of resource utilization, throughput, latency and coverage

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

In RAN2#75 meeting, RAN2 agreed to introduce the 2/10ms  TTI concurrent deployment in CELL_FACH.

This contribution proposes some solutions for the 2/10ms TTI concurrent deployment..
2
Discussions
2.1
E-DCH TTI charactoristics

E-DCH TTIs have the following charactoritics;

1. 2ms TTI has smaller cell coverage than 10ms TTI [2] so for cell edge users, 10ms TTI would be ideal.

2. 2ms TTI offers shorter RTT (e.g. MAC-e/i PDU is acknowledged 16ms after the transmission for 2ms TTI but 40ms for 10ms TTI) so 2ms TTI is ideal when the UE has some amount of uplink data.

Accordingly, 2ms TTI would be ideal if the UE is located nearby the serving cell and the UE has some amount of uplink data to transmit and so the E-DCH TTI should be determined per UE.
2.2
E-DCH resources for the additional TTI

The current open issue is how to share 32 common E-DCH resources for the TTIs.
The straightforward ways would be;

1. New common E-DCH resources are signalled in Rel-11 non critical extension (NCE) of SIB5.

a. Drawback: 

i. SIB5 size will be increased significantly. The bigger SIB5 will cause slower cell selection/reselection (note: the performance degradation will apply not only for Rel-11 UEs but also for legacy UEs as all UEs need to receive whole SIB5). In addition, BCCH has already been congested and there is not so many spare space so BCCH size increase should be allowed only for absolutely necessary case [3].
ii. AICH/E-AICH won’t be able to signal a value, which is greater than 32 therefore RACH preamble scheme will be impacted if more than 32 common E-DCH resources are introduced.
2. The 32 common E-DCH resources are shared between 2ms TTI and 10ms TTI.

a. Drawback: The reduced number of common E-DCH resources for legacy UE may be not sufficient.
As you can see, the above solutions have fatal drawbacks and so not acceptable.
According to the above analyses (2.1 and 2.2), we propose that NW provides E-DCH resource(s) for the additional TTI via RRC message sent over DL DCCH or DL CCCH (i.e. RRC Connection Setup, RRC reconfiguration message, CellUpdateConfirm).
Proposal1: An additional common E-DCH TTI and new common E-DCH resource(s) for the TTI are signalled by DL DCCH/CCCH RRC messages.
2.3
TTI change scheme

According to the analysis in section 2.1, 10ms TTI would be the safest option for the case that UE is not sure where the UE is located (i.e. not sure whether the UE is nearby the serving cell or at the cell edge) unless unless NW knows 2ms TTI has enough coverage for all UEs covered by the serving cell. 
So we have a following proposal;
Proposal2: UE performs Rel-8 common E-DCH resource allocation procedure (i.e. use common E-DCH TTI and resources signalled by SIB5) for initial RACH access.
So with proposal1 and 2, UE will use 10ms TTI for RRCConnectionRequest message transmission at the RRC connection establishment procedure and then RNC provides the new common E-DCH TTI/resources via RRCConnectionSetup. To do that, NW needs to know if UE supports the feature. So we propose;

Proposal3: UE signals the UE capability: support of 2ms/10ms concurrent deployment via RRCConnectionRequest and Cell/URA Update message.
After the common E-DCH resource allocation, UE starts data transmission with 10ms TTI E-DCH resource.

If UE realised that UE is not located at the cell edge and UE has some amount of uplink data, then it makes some sense to use 2ms TTI for further data transmission so that UE/NW can improve data transfer performance.
To do that, it’s ideal if UE can signal that UE wants to use 2ms TTI resource to NW when certain criteria are met, and then NW commands UE to use 2ms TTI resource.
Proposal4: UE signals an event that certain criteria given by NW are met via Scheduling Information so that NW can notice that the UE is ready for 2ms TTI operation. Likewise the other direction.
In addition, NW should have some means to determine which TTI is suitable for E-DCH transmission in CELL_DCH state so NW might be able to command UE to switch the E-DCH TTI without the UE assisted information.

Proposal5: NW commands TTI switch via HS-SCCH order.
A following figure shows a message sequence chat, which summarises the proposals.
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3
Conclusion
To support concurrent deployment of 2/10 TTI, we propose following proposals.
Proposal1: An additional common E-DCH TTI and new common E-DCH resource(s) for the TTI are signalled by DL DCCH/CCCH RRC messages.
Proposal2: UE performs Rel-8 common E-DCH resource allocation procedure (i.e. use common E-DCH TTI and resources signalled by SIB5) for initial RACH access.
Proposal3: UE signals the UE capability: support of 2ms/10ms concurrent deployment via RRCConnectionRequest and Cell/URA Update message.
Proposal4: UE signals an event that certain criteria given by NW are met via Scheduling Information so that NW can notice that the UE is ready for 2ms TTI operation.
Proposal5: NW commands TTI switch via HS-SCCH order.
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