Page 2
Draft prETS 300 ???: Month YYYY


3GPP TSG RAN WG1 Meeting #51bis
R1-080410
Sevilla, Spain, 14th – 18th January 2008
Agenda Item:
7
Source: 
Ericsson
Title:  
AICH-based resource allocation signaling in Enhanced CELL_FACH
Document for:
Discussion and Decision
1 Introduction
In our contribution to the RAN1#51 meeting ‎[2], we proposed to adopt an AICH-based resource allocation indication for Enhanced Uplink for CELL_FACH ‎[1].

In this contribution we elaborate further on this proposal and describe how it can be enhanced to support a larger number of common E-DCH resources than 8, which could be desired in high load scenarios according to the blocking probability results presented in ‎[3].
Detection probability results for the described AICH-based signaling are provided in ‎[4].
2 Discussion
2.1 Support of up to 8 common E-DCH resources

Our proposal is to base the resource allocation signaling on the AICH channel but to take advantage of the fact that the AICH channelization code is currently underutilized since

· 1024 chips of the 5120 chips in every AICH access slot are unused (DTX), and

· the 4096 utilized chips in every access slot effectively only use BPSK modulation.

By using QPSK in the full access slot, the capacity is increased from 16 bits to 40 bits per access slot. The additional UE complexity should be quite insignificant.

In ‎[2], we presented one way to exploit this to support fully flexible resource allocation of anyone of 8 common E-DCH resources to anyone of 8 preamble signatures allocated to Enhanced Uplink in CELL_FACH:
· All 16 preamble signatures can be utilized for R99 PRACH or Enhanced Uplink in CELL_FACH. In this example we assume that 8 signatures are reserved for R99 PRACH and the other 8 signatures reserved for Enhanced Uplink in CELL_FACH.

· R99 AICH is used for signaling ACK/NACK/DTX for all 16 signatures. Backwards compatibility is maintained for R99 PRACH/AICH users.
· Another 16 orthogonal sequences orthogonal to the 4096-chip R99 AICH (i.e. 90 degrees phase shifted to R99 AICH) are used to provide 16 bits for the resource allocation indication.

· Another 8 orthogonal sequences are mapped to the currently empty 1024 chips on the AICH channelization code. This provides 8 more bits for the resource allocation indication.

· The above-mentioned 16 + 8 = 24 bits are used to carry 3 bits (indicating one out of 8 E-DCH resources) for each one of the 8 signatures reserved for Enhanced Uplink in CELL_FACH.
2.2 Support of more than 8 common E-DCH resources

The RAN1#51 meeting concluded that at least 8 common E-DCH resources should be supported. There were some suggestions that it might be necessary to support an even higher number. In ‎[3], it was shown that it may in fact be desired to support a higher number in order to avoid blocking in high load scenarios.

One way to indicate a higher number of common E-DCH resources is to use tri-state (-1, 0, +1) values for the sequences described above, similarly to the ACK/NACK/DTX values of the R99 AICH part. Still assuming that 8 preamble signatures are reserved for R99 PRACH and the other 8 for Enhanced Uplink in CELL_FACH, we will now have:

· Another 16 orthogonal sequences orthogonal to the 4096-chip R99 AICH (i.e. 90 degrees phase shifted to R99 AICH) are used to provide 16 ternary bits for the resource allocation indication.

· Another 8 orthogonal sequences are mapped to the currently empty 1024 chips on the AICH channelization code. This provides 8 more ternary bits for the resource allocation indication.

· The above-mentioned 16 + 8 = 24 bits are used to carry 3 ternary bits (indicating one out of 27 E-DCH resources) for each one of the 8 signatures reserved for Enhanced Uplink in CELL_FACH.

Thus up to 27 different common E-DCH resources can be indicated fully flexibly for each one of the 8 preamble signatures used for Enhanced Uplink in CELL_FACH. If not all 27 values are needed for indicating common E-DCH resources, some of the values could instead be used for special purposes. For example, one special value could be used for fallback to R99 PRACH message transmission in case the NodeB has no free common E-DCH resources but it has free R99 PRACH message receiver resources.
3 Conclusion
We propose to use an AICH-based resource allocation indication and we have shown how it could support up to 27 common E-DCH resources.

Simulation results for the described AICH-based resource allocation signaling are provided in ‎[4].
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