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1 Introduction
Closed-loop transmit diversity has been approved as a work item at the RAN#50 plenary [1].  At the last RAN1 meeting, a number of documents discussing the possible inclusion of UL CLTD in CELL_FACH state were presented (see e.g. [2]-[4]).  As a result of the discussions, RAN1 concluded the following (see [5]).
Working Assumptions:

· UL CLTD is supported for UL DPDCH
· UL CLTD is supported when DL DPDCH is configured
· UL CLTD is supported for both 2ms and 10ms TTI
 

Consider further whether to support UL CLTD in Cell_FACH at least for common E-DCH.

We further note that in view of the new RAN2 work item on Cell_FACH improvements it is likely that the use of Cell_FACH state will increase in the future.  In this context it could be advantageous to provide the UL CLTD benefits to Cell_FACH state as well.  In this contribution we provide further details on how UL CLTD could be implemented in Cell_FACH.
2 Discussion
To use UL CLTD with the common E-DCH in Cell_FACH, the UE will need to be configured by the network with a set of parameters including in particular the downlink signalling resource for PCI indications.  The NodeB also needs to know when and to which UE to send the PCI indication on the downlink.  This first requires that the NodeB be able to identify which UEs support UL CLTD upon RACH access.

In the following we identify two different approaches for the NodeB to identify UEs supporting UL CLTD with the common E-DCH and control their operations.
2.1 Using resource segregation
By using PRACH resource segregation, the network could reserve a number of PRACH resources only for UEs supporting UL CLTD in Cell_FACH to use.  Since UEs supporting UL CLTD would only attempt to access the RACH using these resources, the NodeB would identify immediately upon reception of the preamble if the UE is to operate with UL CLTD or not.

The advantage of this approach is that UL CLTD operations could be initiated immediately upon the UE being granted access to the RACH (e.g. during the E-DCH back-off period).  On the other hand, this approach requires segregating the PRACH resources which may not be desirable from a random access performance and resource utilization point of view.

Figure 1 illustrates this first option, where the UE initiates UL CLTD operations at the beginning of its transmission after receiving the ACK on AICH.  


[image: image1.emf]ACK on 

AICH

DPCCH

E-DCH E-DCH E-DCH

...

S-DPCCH

DPCCH only

UE operating in UL CLTD 

mode

PRACH ramp-up using 

segregated resources

F-DPCH

PCI


Figure 1: UL CLTD in Cell_FACH with common E-DCH using resource segregation
2.2 Using E-RNTI sent in MAC-i
Another approach for the NodeB to easily identify which UEs accessing the common E-DCH support UL CLTD is to use the UE identity transmitted on the MAC-i during the contention resolution period.  Since the UE would have indicated its capability in the connection request, the NodeB would easily determine whether or not a UE supports UL CLTD with common E-DCH.  In this approach the UEs supporting UL CLTD with common E-DCH would operate without transmit diversity until contention resolution phase is completed (i.e. after receiving the E-AGCH with the correct E-RNTI).
The advantage of this approach is that it does not require partitioning the PRACH resources and thus does not impact RACH access performance and resource utilization.  On the other hand the UEs would not benefit from UL CLTD until after the contention resolution phase, incurring additional delays.
Figure 2 illustrates this approach, where the UE only starts transmitting using UL CLTD after it receives its E-RNTI on the E-AGCH (i.e. after the contention resolution phase).  
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Figure 2: UL CLTD in Cell_FACH with common E-DCH without resource segregation
3 Conclusion
We have presented further details on how UL CLTD could be operating with the common E-DCH.  While a number of smaller details would need to be discussed, at this point there does not seem to be any major obstacle that would prevent UL CLTD to operate with common E-DCH.  Given the benefits of UL CLTD and the desire to make further use of Cell_FACH state in the future, we propose the following:
Proposal: Agree to support UL CLTD in Cell_FACH with common E-DCH
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