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1
Introduction

During the RAN#37 plenary meeting, the WI “Enhanced Uplink for CELL_FACH State in FDD” [1] was agreed with the intention to allow 
· transmission of background traffic such as HTTP requests, alive messages of always-on services and push email in CELL_FACH, avoiding transition to CELL_DCH state or repeated random access to deliver the required data amount and

· a fast and smooth transition from CELL_FACH to CELL_DCH. 

Several companies contributed WI “Enhanced Uplink for CELL_FACH State in FDD” in RAN1#50bis meeting in Shanghai and a few different methods which can be applied when needed E-DCH resources in CELL_FACH state are assigned to the UE were proposed. The discussed ways of the assignment are AICH [2, 4], HS-SCCH/HS-DSCH [3, 4, 5] and E-AGCH [5]. This document makes a comparison of the submitted methods.
2
Comparison of the methods
2.1
Replacing AICH by E-AGCH or HS-SCCH

R2-074165 [5] suggests even replacing AICH by E-AGCH or HS-SCCH. This is actually closed out of choice nowadays because the decision of RAN1#50bis requires usage of AICH but we discuss also this option shortly.
First, a detection of the AICH is much more reliable than HS-SCCH or 2ms E-AGCH (see TS25.101). 10ms E-AGCH would be more robust but usage of it means a very long random access procedure. Second point is that both HS-SCCH and E-AGCH would tighten the time UE has to decide if it is acknowledged, negatively acknowledged or should it transmit a new preamble (duration of AICH transmission is 1.6ms and for HS-SCCH/E-AGCH it is 2ms at the minimum; processing of HS-SCCH/E-AGCH is more demanding). There is no existing NACK mechanism in HS-SCCH or E-AGCH, but a new one would have to be defined. In addition, chosen preamble signature should have a direct link to a UE Id mask on HS-SCCH or E-AGCH channels which would reserve the PRACH preamble signature for two access slots if HS-SCCH or 2ms E-AGCH is sent once. If repeated transmission to have more robust detection is used then the reservation of preamble signature has duration of ceil(repetition x 3 slots/2 slots) access slots which increases collision probability. Also collision detection would be complicated; in addition to resolve collisions between random access procedures the possible collisions between already allocated E-RNTIs and H-RNTIs have to be managed somehow.  
2.2
Resource allocation by AICH

The resource allocation by AICH for E-DCH in CELL_FACH state is introduced in [2] and further analysed with simulations in [6]. Three different ways to assign E-DCH resources by AICH were discussed and the simulations results show that even the simplest one (one-to-one mapping) allows good performance. 

AICH offers a straightforward way to handle E-DCH resource assignment and the acknowledgement of random access with a rather simple mechanism. When resource assignment is done by AICH e.g. no extra delay is introduced when compared to R´99 RACH and timing constrains for AICH detection are the same than before. The requirements of the acknowledgement detection performance are unchanged, too. 
2.3
Resource allocation by AICH + HS-SCCH/HS-DSCH/E-AGCH
Documents [3, 5] proposed that the role of AICH is not changed from R’99 and the E-DCH resources are delivered over some common downlink channel, i.e. HS-SCCH, HS-SCCH+HS-DSCH or E-AGCH. This is possible but the random access procedure mechanism is more complex then. 
If the E-DCH resources are sent to UE by a separate message in HS-SCCH/HS-DSCH/E-AGCH, additional delay is introduced when compared to the AICH-based methods. The delay is the smallest when NodeB sends AICH and HS-SCCH/E-AGCH at the same instant of time and both channels are received simultaneously in UE. It is well possible that UE detects AICH but fails to receive E-AGCH or HS-SCCH. In this case UE might decide not to send new preamble but despite of that it is unable to initiate E-DCH. Of course it can be required that UE have to receive both channels successfully before stopping preamble transmission but this approach tightens timing constrains in UE side and NW does not really know what was failing in UE reception.
The collision probability would increase with the joint use of AICH and common DL channel. This is due to the fact that when AICH access slot is 2 slots long and one UE is served in that time, the combination of AICH and HS-SCCH or E-AGCH requires 3 slots to the same operation. If HS-DSCH is also used, the time required for the resource assignment and acknowledgement is even 5 slots.
In addition to the above mentioned, it should be considered what kind of requirements are set to HSDPA or HSUPA resource scheduling if the random access procedure is combined with HS-SCCH/HS-DSCH or E-AGCH.
3
Conclusions
This document briefly discussed the high level approaches of delivering the E-DCH resources to the UE in the Enhanced Uplink for CELL_FACH state work. It is pointed out that R’99 random access procedure when combined with a proper technique for a signature-to-resource mapping performs very well. There is no additional requirements for the detection performance or timing constrain in the random access and still both the acknowledgement and E-DCH resource assignment can be handled by a single hit. If AICH is replaced or combined with a common downlink channel in order to manage the E-DCH resource assignment the random access procedure is significantly complicated in both ends of the air interface. From the system design point of view new run-time interfaces to HSPA functions may be required.

Based on the discussion we would propose that there is no separate E-DCH resource assignment phase in addition to transmission of AICH in the downlink, but the UE would know which resources to use in the E-DCH access based on the reception of AICH only. The exact method of how this is done is however beyond this document, but alternatives have been discussed in [2, 6].
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