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1 Introduction
There is an ongoing work item on “Enhanced Uplink for Cell_FACH State in FDD” ‎[1]. RAN1#50bis agreed to the following working assumptions on the high level concept:
· RACH preamble ramping as in R99 with AICH acknowledgement
· Distinguishable preambles for RACH & Cell_FACH E-DCH
· NB can control physical resources for F-DPCH and E-DCH in Cell FACH
· Resource assignment indicated from NodeB to UE (FFS how)
· Collision resolution (FFS in RAN2)
· Transition to E-DCH transmission in Cell FACH
· 10ms TTI, support of 2ms TTI FFS
· max TB size FFS
· Limited set of E-TFCs
· Resource release (FFS in RAN2/3)
· Possibility to seamlessly transfer to cell DCH
The purpose of this contribution and its RAN2 companion ‎[2] is to progress on some of the open issues.
2 Discussion
2.1 Resource assignment indication

We see it as important that the blocking probability for the common E-DCH configurations is considered when deciding how NodeB is supposed to signal the resource assignment indication to the UE.
Let’s look at an example. In rough terms, the traffic intensity can be expressed as number of supported users, packet inter arrival time and transmission time per packet. Assume the following values for these parameters.

· Number of supported users in CELL_FACH: 200 (max 2000 addressable by H-RNTI)
· Packet inter arrival time per user: 10 seconds (i.e. 0.10 packets per user per second)
· E-DCH transmission time per packet: 150 ms (average transmission time for transmitting ~500 bytes at 32 kbps, including HARQ retransmissions)
This results in a total traffic of 200 * 0.10 * 0.150 = 3.0 Erlang. The blocking probability due to E-DCH resource unavailability for this amount of traffic calculated using the Erlang-B formula for different number of pooled common E-DCH resources is given in the following table.
	Number of pooled resources
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Blocking probability
	75%
	53%
	35%
	21%
	11%
	5.2%
	2.2%
	0.8%
	0.3%
	0.08%


For this particular example, 8 pooled E-DCH resources is enough to push the blocking probability due to E-DCH resource unavailability below 1%.
The total blocking probability also depends on the preamble collision probability. In order to keep the total blocking probability low, it is desired to keep as many PRACH preamble signatures available as possible. We would prefer that all 16 preamble signatures can be utilized for R99 PRACH or Enhanced Uplink in Cell_FACH.

With the above considerations in mind, we propose the following for the resource assignment indication:

· All 16 preamble signatures can be utilized for R99 PRACH or Enhanced Uplink in Cell_FACH. In the following we assume 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.

· 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 assignment 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 assignment indication.

· The above-mentioned 16 + 8 = 24 bits are used to carry 3 bits (indicating one out of 8 E-DCH resourced) for each one of the 8 signatures reserved for Enhanced Uplink in Cell_FACH.
2.2 Start time of E-DCH transmission

We see two main alternatives for the timing of the E-DCH transmission:

1. The E-DCH transmission starts at a fixed time offset relative to the last PRACH preamble, just as the normal PRACH message part begins either 3 or 4 access slots after the beginning of the last PRACH preamble.
2. The E-DCH transmission starts at a fixed time offset (at the UE) relative to the F-DPCH timing, just as the E-DCH frame in CELL_DCH initially starts T0 = 1024 chips after the reception of the first detected path of the corresponding F-DPCH frame.

Our current preference is alternative 2, since it keeps the UL/DL timing relation for E-DCH similar in CELL_DCH and CELL_FACH, and it facilitates a seamless transfer from CELL_FACH to CELL_DCH.
3 Conclusion
We propose that
· 8 pooled E-DCH resources can be allocated freely to the accessing UE

· an extension of AICH as described in section 2.1 is used for the resource allocation indication

and that RAN1 discusses the alternatives regarding E-DCH timing outlined in section 2.2.

4 References
[1] RP-070677, “Enhanced Uplink for CELL_FACH State in FDD”, Nokia Siemens Networks, Nokia, Ericsson, Qualcomm, T-Mobile, Telecom Italia
[2] R2-074728, “Enhanced uplink in CELL_FACH”, Ericsson















































































































































































































































































































































































































































































2/2


