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1 Introduction
In the previous meeting, it was agreed to introduce a mechanism to allow the network to override the initial UE selection of the E-DCH TTI if needed. This contribution is focus in discuss some of the alternatives and proposes a simple and straightforward solution. 
2 Discussion
The initial TTI indication by the UE might be needed to be overridden by the network according to the cell current state. Several issues, such as traffic volume, interference levels and available resources might influence the network preference to allocate a specific TTI for a EUL resource in CELL_FACH. The feedback from the network could be handled by signalling using the E-AI and AI. A final solution will depend of the degree of complexity and changes from legacy procedures that is desired in order to provide a “final” TTI indication from the network to the UE. This at time also influence the way how the TTI of the E-DCH resources are allocated, either in a dynamic way, meaning that each resource might be used with any TTI or static allocation, where the resources has a configuration that includes the TTI as one pre-defined parameter.
There are two main tracks on how to indicate the TTI:
a) Change legacy behavior: Different solutions have been presented but, in general, solutions overload the information carried on AICH.
b) Re-utilize legacy procedures: Solutions utilize AI/E-AI as in Release 8 i.e. AICH points to a resource which is characterized by a TTI.
2.1 AICH Release 8 behavior

In Release 8, a positive acknowledgement on the AI indicates to the UE that it can use the common E-DCH resource associated to the signature which the UE used.  A negative acknowledgement on the AI indicates to the UE to read the E-AI which would either provide an offset value pointing to a common E-DCH resource or provide a negative acknowledgement. The formula use to indicate each of the bits on the AICH is as follows:
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It has to be noted that the component 
[image: image2.wmf]÷

ø

ö

ç

è

æ

å

=

j

s

s

s

b

AI

,

15

0

 may carry individual information for more than one UE. However, the second component  
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 carries information common for all UEs which would be reading the E-AI. In other words, in an AICH slot, the AICH can individually positively/negatively acknowledge each UE waiting for the AICH in that slot (this information is conveyed in AI); however, the AICH can only carry a unique E-AI value which will be seen by all UEs which have been negatively acknowledged in the AI. 

This behavior provides full flexibility when only one UE is accessing the network; however, it also provides certain degree of flexibility when more than one UE is accessing the network at the same time so the network can allocate non-default common E-DCH resources to more than one UE in the same access slot.

The following considerations should be taken into account:
1) Since more UEs are expected to be in CELL_FACH:

a) the probability of more than one UE accessing in an access slot increases

b) since the signatures may be split in at least two groups, the probability of a common E-DCH resource associated to a signature being occupied increases; therefore, the probability that in one AICH slot AI and E-AI are used also increases.
2) Solutions should not change or limit the behavior already specified in Release 8.

In the next sections, we break down the different proposals to understand better their pros/cons. 

2.2 Change of legacy behavior

Different proposals have been presented:

a) Re-definition of the AI/E-AI
[2] proposes to indicate the TTI by extending the meaning of the AI and E-AI. In this solution, a UE which receives a positive acknowledgement on the AI also checks the E-AI. 
This solution has the following problems:

1) As indicated in [1], this solution has a major drawback when at least 2 UEs are accessing in the same slot. The diagram below shows the possible combinations and limitations of the solution outlined in [2] when there are two UEs accessing in the network.
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The diagram does not only show severe limitations for combinations which may be rather common, but it also highlights combinations which were possible to be resolved in Release 8 but not anymore in Release 11. For example, changing a common E-DCH resource for another common E-DCH resource without changing the TTI is likely to be one of the most common actions performed by the network (likely to happen when default common E-DCH resource is occupied). However, with the solution presented in [2], the network will not be able to perform this action. The box in red indicates that the new behavior prevents a behavior which was possible in Release 8. Yet, this is not the only limitation introduced by this solution. Boxes in blue indicate all possible combinations which are not allowed by this scheme.
The limitations presented above may worsen in case there are more than two UEs to ACK/NACK at the same time.
2) A second major drawback is the additional impact and complexity which introduces in both the UE and the NW side. The network shall send the AICH in around a millisecond after detecting the signature. This hard timing imposes constrains in the complexity of the algorithm which is to be used to allocate resources and to change the TTI. In addition, the E-AI offset is different for Release 8 and Release 11 UEs; hence, this will make allocation algorithms more complicated and may bring limitations as shown above.
3) Yet, another drawback is that that if the signaling allows a Release 11 UE to use signatures which are meant to be used by a Release 8, the network can not which UE Release is trying to access. While this may be a generic problem; the amount of combinations will lead to high uncertainty levels on which is the TTI and resource chosen by the UEs.

b) Introduction of bits in the unused chips on AICH

[1] proposes to signal the TTI on the 1024 spare chips of the AICH.

This solution has the following problems:

1) The EEAI, similarly as the E-AI, will be a common value for all UEs accessing in the same access slot. This implies that if the NW wants to change the TTI for one of the UEs accessing to the network, it will also change the TTI for all the other UEs accessing at the same time.

The diagram below shows the possible combinations and limitations of this solution.

While this solution removes some limitations from the previous solution, it still adds other limitations.

2) From the network point of view, utilizing the additional chips implies that the AICH channel will need to use more power to be able to keep the same power per transmitted bit. In addition, the UE will have less time to configure since the full AICH is received until the UE needs to start monitoring the F-DPCH and transmit the DPCCH.

3) In addition, if the signaling allows a Release 11 UE to use signatures which are meant to be used by a Release 8, the network can not know whether the UE supports the EEAI. Again, this may be a generic problem; however, the amount of combinations will lead to uncertainty levels on which is the TTI and resource chosen by the UEs.

4) This solution has also a considerable impact in both the UE and NW.

A general drawback of the solutions which adds information to the AICH is that errors, for example, in the AICH detection, may have larger impact which could impact AICH reliability. In [1], it is proposed to signal 8 sequences using only 1024 chips, whereas the legacy AICH uses 16 sequences over 4096 chips – so relative chance of errors is increased.
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2.3 Re-utilization of legacy procedures

In Release 8, a resource was characterized by, among other things, the TTI (which was a common characteristic across all resources). In addition, each resource had specific characteristics which differ from other resources. 

In Release 11, a natural extension when 2 and 10 ms co-exist is that each resource is characterized by its TTI. While Release 8 UEs will see their common E-DCH resources with its default TTI, Release 11 UEs will have resources with two different TTIs. 

The following diagram highlights all possible combinations which are allowed with this scheme:
This solution is preferred because: 

a) The UE and NW re-utilize legacy procedures to request and to get a resource; hence the UE and NW impact is negligible.

b) The NW can indicate all combinations shown in the diagrams below; therefore, not imposing any unnecessary limitations to the network.

c) Reliability is the same as with legacy AICH and not relatively worse
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Proposal 1 Legacy AICH procedures should be used to indicate the TTI i.e. AI/E-AI points to a common E-DCH resource which is characterized by a TTI and is part of the configuration provided in system information.
3 Conclusion

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

Proposal 1
Legacy AICH procedures should be used to indicate the TTI i.e. AI/E-AI points to a common E-DCH resource which is characterized by a TTI and is part of the configuration provided in system information.
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