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1 Introduction

In [1] we discussed a number of issues related to the use of RACH preambles for the initial phase of starting Enhanced Uplink in Cell_FACH. In this paper we focus on the E-DCH resource allocation phase. 

Note that in this paper, when we refer to “E-DCH Resource” we mean a combination of an UL scrambling code, E-RNTI, F-DPCH code and time-offset, E-RGCH/E-HICH code and signatures, and E-AGCH code.

2 E-DCH Resource Allocation Methods

2.1 Overview of Possibilities

In general, two extreme possibilities may be identified:

1) Each E-RACH preamble is directly associated with one E-DCH resource. The E-DCH resource is effectively selected randomly by the UE, and no additional resource allocation signalling is transmitted by the NodeB when acknowledging the preamble. If the E-DCH resource corresponding to the preamble selected by the UE is already in use, the NodeB responds to the preamble with a NACK on the AICH. 

2) There is no predetermined association between E-RACH preambles and E-DCH resources. The allocation of E-DCH resources is carried out by the eNodeB and signalled in response to an E-RACH preamble. 

Intermediate cases are also possible, where an association exists between each E-RACH preamble and a set of E-DCH resources. In such as case, when the UE selects a preamble it therefore also selects a corresponding set of E-DCH resources, and the particular E-DCH resource within that set is selected by the NodeB and signalled in response to the preamble. 

As discussed in [1], in all cases the total set of E-DCH resources available should be broadcast, so that any signalling by the NodeB can simply comprise an index. 

2.2 E-DCH Resource Allocation Signalling

The main factor governing which of the above methods should be used is how many signalling bits can be transmitted when the NodeB responds to an E-RACH preamble. 

If no bits are available (i.e. the NodeB simply sends a conventional AICH response with no extension), then option (1) (each E-RACH preamble directly assocated with one E-DCH resource) should be used. However, in our view, the set-up delay associated with option (1) is likely to be too long. This is because the collision probability becomes limited by the number of E-DCH resources available, not the number of E-RACH preambles available. Whenever a UE happens to select a preamble corresponding to an E-DCH resource which is already in use, it has to start again with random preamble selection. 

Therefore possibilities for reducing the delay of option (1) might be considered, for example:

· use the reserved part at the end of the AICH to broadcast the indices of the E-DCH resources which are not yet in use, so that the UE can select a corresponding E-RACH preamble, and/or

· shorten the power ramping phase, for example by omitting the power-ramping phase of the RACH for a subsequent access attempt if the UE’s previous preamble transmission attempt is NACK’ed. (If the UE has already established a power level at which its first preamble was acknowledged, it introduces unnecessary delay if the UE has to start with a lower power level when selecting a different preamble. The process could be speeded up by allowing the UE to use the same power level as for the previous NACK’ed preamble.)

However, in practice it seems entirely possible to transmit a few additional signalling bits together with the AICH response. Possible methods for this include:

1) using certain existing AICH signatures, or groups of simultaneously-transmitted signatures, to allocate E-DCH resources, as proposed in [2]

2) extending the number of available AICH signatures, and using them for signalling, as also proposed in [2]

3) signalling using the reserved part at the end of the AICH.

Method (1) used on its own without extending the information-carrying ability of the AICH reduces the number of signatures available for access requests and therefore results in an increased collision probability. Therefore we do not prefer such a solution.

The number of bits available with each of methods (2) and (3) needs further evaluation. In principle, 16 additional signatures are available with method (2), although this would generate some additional interference to existing R99 AICH responses which needs to be evaluated. 

One way to reduce the amount of interference could be to associate one E-DCH resource with each E-RACH preamble by default (“option (1)” above); then only if this default E-DCH resource is not available would the NodeB indicate another E-DCH resource by sending additional signalling with the AICH acknowledgement.

With method (3), the number of bits available is more limited (8 bits with SF256) than with method (2) (extending the available AICH signature set), but method (3) has the advantage that it does not cause interference to existing AICH responses. 

Both of these methods (2) and (3) (or even a combination of the two) should be evaluated further. 

3 Conclusions

If the E-DCH resource allocation is indicated entirely by the choice of E-RACH preamble then methods for reducing the delay might be considered, for example:

· use the reserved part at the end of the AICH to broadcast the indices of the E-DCH resources which are not yet in use, so that the UE can select a corresponding E-RACH preamble, and/or

· shorten the power ramping phase.

If additional signalling bits are used to indicate the E-DCH resource allocation, we propose to transmit a few additional signalling bits together with the AICH response, but only if the default resource is not available. Possible methods for this include:

· extending the number of available AICH signatures, and using them for signalling, as also proposed in [2]
· signalling using the reserved part at the end of the AICH.

4 References

[1] R1-074976, “Enhanced Uplink for CELL_FACH”, Philips

[2] R1-074303, “Resource assignment for E-DCH access in CELL_FACH state” Nokia Corporation, Nokia Siemens Networks

































































































