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1
Introduction

RAN1#65 saw three contributions on the applicability of the uplink closed loop transmit diversity in the Cell_FACH state [1,2,3]. The documents were in agreement that there seems to be no technical reason why UL CLTD would not be possible in the Cell_FACH state when the ‘Common E-DCH’ transmission is taking place. In [1] an issue related to the potential resource allocation waste was raised as a reason why the UL CLTD would nevertheless not be supported in the Cell_FACH state.

The following statements were minuted in RAN1#65:

Agreement: UL CLTD is not supported for RACH (preamble and R99 message part)

Decide at RAN1#66 regarding other support of UL CLTD in Cell_FACH.
This document looks further into the UL resource allocation needs and problems related to the support of UL CLTD in Cell_FACH state.
2
Discussion

2.1
Background: Common E-DCH in Release 8
Figure 1 describes the Common E-DCH (HS-RACH) procedure defined in 3GPP Rel-8. The acquisition phase is common to the Rel’99 RACH, but after that the UE is provided with DL feedback for power control, HARQ and scheduling proposes.  The separation of Rel’99 and Common E-DCH access requests is done by splitting the PRACH preamble resources in two. The Node B can then directly identify from the used PRACH preamble signature sequence which of the two random access methods the UE is attempting.
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Figure 1: Common E-DCH procedure as defined in Release 8

2.2
UL CLTD with Common E-DCH

The requirements for supporting the UL CLTD with Common E-DCH are

· Allocating the F-PCICH resources for Common E-DCH

· Indicating the UE that the UL CLTD in Cell_FACH state is available in the cell

· Providing the UL CLTD UE with an F-PCICH configuration for Cell_FACH state operation

· Identifying the UL CLTD Common E-DCH access attempt
The straight forward solution of extending the R’99 RACH vs. Common E-DCH operation can be outlined as follows:

a) Adding dedicated PRACH preambles for UL CLTD access

b) Adding F-PCICH resource in the Common E-DCH broadcast info for some or all Common E-DCH resources broadcast in the cell

Neither of the abovementioned two points can really be accepted in a real life system. Splitting of the PRACH preamble space further would in effect mean fragmentation to the preamble space and needing additional PRACH receivers to be introduced in the cell even though the number of random access attempts is not increased. That is – the resource utilization would be reduced and the preamble space the Node B would need to constantly search over would be increased. Adding the F-PCICH resources to the Common E-DCH broadcast would mean pre-booking at least one additional DL code for Common E-DCH usage even though the utilization factor of that code can be expected to be very low. That is – more complicated solutions would be required, which as such reduce the desirability of the UL CLTD in Cell_FACH state.

The usage of the UL CLTD could be detected for example from the presence of S-DPCCH, or indicated in the MAC header. Both would introduce some delay for the UL CLTD operation to start. The blind S-DPCCH detection would require additional resources in the RACH receiver and be as such undesirable. The MAC header could easily mean that the transmission is already over before the CLTD loop is operational.

There seems to be no obvious way not to prebook at least some resources for F-CPICH, even if the utilization factor for UL CLTD in Cell_FACH would be very low. It could be possible to e.g. rely on the MAC header based indication of the UE wanting to use UL CLTD, provide a response in the HS-DSCH MAC-header and with that response assign the UE with the F-CPICH resource and after the DL signalling is received, the UL CLTD operation could start. With this approach the network could reject the UL CLTD operation for Cell_FACH if it is out of F-PCICH resources without really impacting the Common E-DCH operation. This would enable the network to have a minimum static resource allocation for F-PCICH, which could even potentially be overbooked for F-DPCH for Common E-DCH as well. This would nevertheless lead to even longer delays before the UL CLTD loop would be operational, and the overbooking of the same resource for F-DPCH and F-PCICH use would complicate the legacy Common E-DCH operation – and not overbooking would mean yet another resource that is allocated in the system whether or not it is used.
3
Conclusions
Based on the discussion related to the practical drawbacks of the introduction of UL CLTD for Common E-DCH in section 2, we propose that UL CLTD is not supported in Cell_FACH state.
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