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1 Introduction
During last meeting, some aspects of EUL in CELL-FACH state have been discussed. In this document, our considerations on multi-kind random access and resource allocation in CELL-FACH state are given.
2 Discussion
In last meeting, a new AICH based scheme was agreed as way forward for E-DCH resource allocation in CELL_FACH. Another E-AICH is configurable for UE to be used for E-DCH resource allocation [1].
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Figure 1: E-DCH Resource Allocation Scheme based on AICH/E-AICH
2.1 Multi-kind random access
For a cell supporting R8 EUL, UE could initiate multi-kind random access with different access preamble. Node B will distinguish different access request kind according to the preamble signatures. UE decide which kind of random access according to its transmission request. 
There would be a need for the cell to manage the load of different uplink random access. If all of uplink E-DCH resources have been allocated, or current uplink interference level has not permitted a new EUL access, Node B could have the ability to control the UE switching to R99 PRACH access. 

In order to realize multi-kind random access control, Node B should indicate UE to retry other access type. So new indicator need to be signaled on E-AICH. 

Table 1 illustrates example of how kind of random access could be controlled by Node B through E-AICH. UE transmits preamble signature 1, and Node B responds signature 1 with value -1. Then UE will read E-AICH for resource allocation information. Assuming 8 signatures can be transmitted on E-AICH, there are 16 values can be signaled. 

One value could be reserved for Retry R99 PRACH, it is valid for EUL access UE. 
Table 1: Example of Multi-kind random access indication

	UE Transmitted Preamble Signature
	Node B Transmitted Signature on AICH
	Node B Transmitted Signature on E-AICH
	E-DCH resource index

	1
	1 (-1)
	1 (-1)
	NACK

	1
	1 (-1)
	1 (+1)
	Retry R99 PRACH 

	1
	1 (-1)
	2 (-1)
	E-DCH R1 

	1
	1 (-1)
	2 (+1)
	E-DCH R2 

	1
	1 (-1)
	3 (-1)
	E-DCH R3 

	1
	1 (-1)
	3 (+1)
	E-DCH R4 

	1
	1 (-1)
	4 (-1)
	E-DCH R5 

	1
	1 (-1)
	4 (+1)
	E-DCH R6 

	1
	1 (-1)
	5 (-1)
	E-DCH R7 

	1
	1 (-1)
	5 (+1)
	E-DCH R8 

	1
	1 (-1)
	6 (-1)
	E-DCH R9 

	1
	1 (-1)
	6 (+1)
	E-DCH R10 

	1
	1 (-1)
	7 (-1)
	E-DCH R11 

	1
	1 (-1)
	7 (+1)
	E-DCH R12 

	1
	1 (-1)
	8 (-1)
	E-DCH R13 

	1
	1 (-1)
	8 (+1)
	E-DCH R14


NACK sent on AICH will indicate to the UE to read E-AICH. If a Retry indicator is received on E-AICH, UE will select a new signature corresponding to a R99 PRACH access, and just continue the next preamble transmission as long as retransmission has not reached the max number. The same power as the preamble that was NACKed could be used for new preamble.
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Figure 2: Multi-kind Random Access scheme
2.2 Resource allocation scheme
According to current AICH/E-AICH based resource allocation scheme, if E-AICH is configured, the UE which is NACKed will monitor the E-AICH for a particular E-DCH resource configuration indicator. If multi UE transmitted preamble signatures are detected by Node B in a given access slot, the Node B may:
· Send only one NACK on AICH to one of the UEs that need to be indicated E-DCH resource configuration on E-AICH in the access slot. Other UE that are not responded will continue preamble transmission with power ramping. The interference is produced by additional preamble transmission. Blocking will happen though E-DCH resource is still available at this moment. 
· Send NACK on AICH to all the UE that need to be indicated E-DCH resource configuration on E-AICH. If only one signature is sent on E-AICH, all the NACKed UE will receive the same E-DCH resource configuration indicator, and contention will occur. If multi signatures are sent on E-AICH, the NACKed UE will not know which indicator it should identify.
From the analysis above, we can find that current AICH/E-AICH based resource allocation scheme is problematic when more than one UE need to be indicated E-DCH resource configuration on E-AICH.
It is desired that Node B could simultaneously indicate to more than one UE the particular E-DCH resource configuration through E-AICH. 
A mapping rule could be set between access preamble signature corresponding to an E-DCH transmission and E-AICH signature. Each preamble signature sequence is associated with one or several E-AICH signature sequences. If UE receives a NACK and E-AICH is configured, it will only identify the E-AI values of associated E-AICH signature sequences for E-DCH resource configuration indicator. Figure 3 illustrates examples of signature mapping assuming 8 preamble signatures and 8 or 16 E-AICH signatures.
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 Figure 3 Examples of signature mapping with one to one mapping and one to two mapping
3 Conclusion 
In this paper, multi-kind random access and resource allocation are discussed. The proposed multi-kind random access scheme enables Node B to control the different random access load and uplink interference level. Uplink resource can be allocated more efficiently, and blocking probability is reduced. The proposed resource allocation scheme with signature mapping enables Node B to simultaneously indicate to more than one UE the particular E-DCH resource configuration through E-AICH.  
Proposal 1: 
· Node B could indicate UE to retry other kind of random access if needed. 
· UE will continue preamble transmission as long as retransmission has not reached the max number. 
· The new preamble will start with the same power as the preamble that was NACKed. 
Proposal 2: 
· Each preamble signature sequence is associated with one or several E-AICH signature sequences.
· UE identify the E-AI values of E-AICH signature sequences associated with the preamble signature that was NACKed for E-DCH resource configuration indicator.  
Reference 
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