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1 Introduction
In RAN2#59bis, the following agreements were made for E-DCH transmission in CELL_FACH.

· Transmission is done on E-DCH

· UE-ID for contention resolution in the UL in the MAC / MAC header

· Possibly (MAC / HS-DPCCH) channel quality and scheduling information

· Contention resolution

· HS-(P)DSCH or E-AGCH or HS-SCCH

· Open issue on data transmission before contention resolution

· CELL_FACH E-DCH configuration indication

· E-DCH configuration broadcast on system information

· E-DCH configuration sent in response to the preamble

· Switch to CELL_DCH

· Allocate new resources (E-DCH configuration broadcast on system information)

· or keep current resources (E-DCH configuration sent in response to the preamble)

· Response to the preamble based on AICH

· Initial SG allocation

· Broadcast initial allocation

· E-AGCH

· HS-(P)DSCH
The purpose of this contribution is to progress on some of the open issues.
2 Discussion
2.1 Open issue on data transmission before contention resolution

Assuming 200 users RRC connected users in CELL_FACH (max 2000 addressable by H-RNTI) and packet inter arrival rate of 1/10s, the offered load for each access slot can be calculated as follows:
Offered load G = Number of users * packet inter arrival time * access slot duration = 200*0.1*0.001334 = 0.02667
The probability of two or more users selecting the same preamble in one access slot will depend on the number of preambles reserved for common E-DCH access. This can be expressed with a Poisson distribution, with mean value m = (G) / nr of preambles, where  is the average number of power ramping per preamble. Here we have assumed . This is an approximation, since the arrival process including repeated power ramping will not be Poisson distributed, but it is a reasonable approximation for low G.

The result is shown in the table below. The columns indicate the number of preambles used. The rows indicate the number of accesses in each slot and the probability for corresponding number of preambles.









Number of preambles

	Nr. of accesses per preamble and access slot (N)
	1
	2
	3
	4
	8

	0
	0.923107
	0.960785
	0.973683
	0.980196
	0.990049

	1
	0.073858
	0.038436
	0.025968
	0.019606
	0.009902

	2
	0.002955
	0.000769
	0.000346
	0.000196
	4.95E-05

	3
	7.88E-05
	1.03E-05
	3.08E-06
	1.31E-06
	1.65E-07

	4
	1.58E-06
	1.03E-07
	2.05E-08
	6.54E-09
	4.13E-10

	5
	2.52E-08
	8.2E-10
	1.09E-10
	2.62E-11
	8.26E-13

	6
	3.36E-10
	5.47E-12
	4.87E-13
	8.72E-14
	0

	7
	3.84E-12
	3.13E-14
	0
	0
	0

	8
	3.84E-14
	0
	0
	0
	0

	9
	0
	0
	0
	0
	0

	10
	0
	0
	0
	0
	0

	Collision probability (N>1)
	0.003035
	0.000779
	0.000349
	0.000197
	4.97E-05


Collision probability is here defined as the probability of two or more users transmitting the same preamble in the same access slot. This is extracted from the table by summing together the probabilities from row 2 onwards, i.e. 2 or more users selecting the same preamble and time slot. Given the low probability of preamble collision in the same access slot, leading simultaneous E-DCH transmission, we propose that E-DCH transmission shall be possible also before contention resolution.

Proposal 1: E-DCH transmission in CELL_FACH can start before contention resolution
2.2 CELL_FACH E-DCH configuration indication

The open issue is whether the E-DCH configuration shall be broadcasted or signalled dedicated to the user in response to the preamble. A drawback with dedicated signalling is that in addition to the AICH response to the preamble, it will imply the use of HS-DSCH, or some other DL control channel for signalling the configuration. This will increase DL signalling load. A further drawback is that since for scheduled control channels, there is no way for the UE to know when the configuration will be received after detected preamble. This means that the UL timing of the E-DCH transmission can not be fixed relative to the preamble ramping, as for RACH. Instead, the UE must start E-DCH transmission with a fixed offset to the assigned DL control channels, and then NodeB needs to synchronize to the UL transmission. This leads to a synchronization delay before any UL data can be transmitted. This is not the case if the configuration is broadcasted, in which case the UE can start uplink transmission with timing relative to the preamble, as for RACH.
Proposal 2: With the above argumentation, we believe that broadcasted E-DCH configuration is the most preferable way forward.

2.3 Switch to CELL_DCH

The open issue is whether the network shall allocate new E-DCH resources to users switched to CELL_DCH, or UEs can continue using the configuration used in CELL_FACH. This is tied to the open issue in chapter 2.2 on whether the E-DCH configuration is broadcasted or signalled to the dedicated user. As the preferred solution is to have broadcasted ECH configurations, this implies that the network shall reconfigure the E-DCH configuration to the user once it is moved to CELL_DCH. Note that this is a network responsibility, and does not require special functionality from the UE. 
Proposal 3: To support broadcasted E-DCH configurations, the network needs to reallocate the E-DCH configuration when a UE is switched to CELL_DCH. Note that this is a network requirement, and the UE shall only apply the new configuration received at switch to CELL_DCH.
2.4 Contention resolution
We believe the E-DCH operation in CELL_FACH needs only to be supported for RRC connected UEs that are known on cell level, i.e. UEs having a C-RNTI. Therefore, the C-RNTI can be used in the MAC header to identify the UE on the common E-DCH transmission. Once the network detects the C-RNTI, it shall reply on one of the DL control channels.
Proposal 4: C-RNTI in the MAC header is used for contention resolution purpose
3 Conclusion and proposal
It is proposed to discuss and agree on the following proposals:
Proposal 1: E-DCH transmission in CELL_FACH can start before contention resolution.
Proposal 2: With the above argumentation, we believe that broadcasted E-DCH configuration is the most preferable way forward.

Proposal 3: To support broadcasted E-DCH configurations, the network needs to reallocate the E-DCH configuration when a UE is switched to CELL_DCH. Note that this is a network requirement, and the UE shall only apply the new configuration received at switch to CELL_DCH.

Proposal 4: C-RNTI in the MAC header is used for contention resolution purpose.
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