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1
Introduction

RAN1 has discussed E-DCH resource assignment methods for E-RACH. Currently there are two type of assignment method in AICH-based scheduling methods [1]-[4], i.e.

  1. One-to-many method

2. Signature combination method

In this contribution, we discuss the pros and cons for these two alternatives and propose a way forward on this issue of AICH-based E-DCH resource assignment.
2
E-DCH resource assignment method
Alt.1  One-to-many method

In One-to-many method, a preamble signature is associated with several AICH signatures. And each AICH signature binds one E-DCH resource index. Table1 shows example of one-to-many method. In this case, one preamble signature is associated with four AICH signatures.

Table1: Example of one-to-many method

	2 PRACH signatures and 8 E-DCH resources

	UE transmitted PRACH preamble signature
	Node B transmitted AICH signature
	E-DCH resource index

	1
	1 (+1)
	1

	1
	2 (+1)
	2

	1
	3 (+1)
	3

	1
	4 (+1)
	4

	5
	5 (+1)
	5

	5
	6 (+1)
	6

	5
	7 (+1)
	7

	5
	8 (+1)
	8


Alt.2 　Signature Combination methods 1
In signature combination method, a preamble signature is associated with several AICH signatures. And a combination of the several AICH signatures binds an E-DCH resource index. Table2 shows example of signature combination method1. In this case, one preamble signature is associated with three AICH signatures.

Table2: Example of signature combination method1

	1 PRACH signatures and 7 E-DCH resources – three associated AICH signatures

	UE transmitted PRACH preamble signature
	NodeB transmitted AICH signatures
	E-DCH resource index

	1
	1,2,3 (-1,-1,-1)
	NACK

	1
	1,2,3 (-1,-1,+1)
	1

	1
	1,2,3 (-1,+1,-1)
	2

	1
	1,2,3 (-1,+1,+1)
	3

	1
	1,2,3 (+1,-1,-1)
	4

	1
	1,2,3 (+1,-1,+1)
	5

	1
	1,2,3 (+1,+1,-1)
	6

	1
	1,2,3 (+1,+1,+1)
	7


Alt.3 　Signature Combination methods 2
We could consider another type of signature combination method. In this type, a preamble signature is also associated with several AICH signatures which is same as the Alt2 but the combination of AICH signatures is futher divided into two parts. One of the parts indicates a response for preamble, another part indicates E-DCH resource index.  

Table3 shows example of signature combination method2.

Table3: Example of signature combination method2

	 1 PRACH signatures and 8 E-DCH resources – four associated AICH signatures

	UE transmitted PRACH preamble signature
	Node B transmitted AICH signatures
	Preamble response
	E-DCH resource index

	
	1
	2, 3, 4
	
	

	1
	-1
	0, 0, 0
	NACK
	-

	1
	+1
	-1,-1,-1
	ACK
	1

	1
	+1
	-1,-1,+1
	ACK
	2

	1
	+1
	-1,+1,-1
	ACK
	3

	1
	+1
	-1,+1,+1
	ACK
	4

	1
	+1
	+1,-1,-1
	ACK
	5

	1
	+1
	+1,-1,+1
	ACK
	6

	1
	+1
	+1,+1,-1
	ACK
	7

	1
	+1
	+1,+1,+1
	ACK
	8


In all these three alternatives, the association of preamble signature, the AICH signature and the E-DCH resource index would be broadcasted by RRC SIB. 

3
Discussion

In this section, we analysis the pros and cons of three alternatives from the view point of impact of introduction, E-DCH resource index pool, detection performance and flexibility/expandability. 

[Impacts of introduction]

Alt.1 could be simple introduction and could be modified with minimum impacts in NW and UE, since the basic algorithm is same as R99 system. Alt.2 and Alt.3 would need to have some complex modification against the existing basic algorithm.

[E-DCH resource index pool]

Both Alt.2 and Alt3 have an advantage over Alt. 1 from the E-DCH resource pool point of view. The signature combination can pool large number of E-DCH resource index compare to single signature like Alt1. Comparing with Alt2 and Alt3, Alt2 has more advantage than Alt3. Since in case of Alt3, one AICH signature within a AICH signature combination is used for the response of the preamble. Total n umber of the E-DCH resource index is shorter than Alt2. For example, in the table2 of Alt2, seven E-DCH resource indexes are composed from three AICH signatures. On the other hand, in the table3 of Alt3, eight E-DCH resource indexes are composed from four AICH signatures. This means that Alt2 is efficient than Alt3 for E-DCH resource index pool point of view. 
[Detection performance of AICH signature]

Alt.1 has the same detection performance as R99 system because Alt.1 is that one E-DCH resource index is mapped onto one AICH signature as same as R99. Alt.2 and Alt3 would be degraded the detection performance of AICH signature due to the multiple AICH signatures used when AICH transmission power is not increased. But Alt.3 would not change the detection performance of preamble response from in R99 due to the separation between preamble response and E-DCH resource assignment.

[Flexibility and Expandability]

Alt2 and Alt.3 are more flexible and expandable than Alt.1 due to higher capacity of E-DCH resource index pool. 
As an example of flexibility, resource allocation timer can be also signalled in addition to the resource index. Then Node B could select an allocation timer to each UE, when the E-DCH resource index pool is divided into two groups and the different allocation timers are assigned to each group.  
	
	Alt.1

One-to-many
	Alt.2

Signature Combination1
	Alt.3

Signature Combinatio2

	Impacts of introduction
	◎
	△
	△

	E-DCH resource index pool
	△
	◎
	○

	Detection performance of AICH signature
	◎
	△
	○

	Flexibility and Expandability
	△
	◎
	◎


We think that the signature combination method is better for E-DCH resource assignment, since the number of E-DCH resource index pool is important for improving blocking probability. In addition, flexibility and expandability are also needed for future requirements. 

Proposal1: The signature combination method is used for E-DCH resource assignment from flexibility, expandability, number of E-DCH resource index pool point of view.

Furthermore, in two type of the signature combination method, alt2 and alt3, we think that alt3 is better from importance of the detection performance of the preamble response, since when Node B sends NACK response via AICH, the main reason of the NACK response may be that UL interference level is reached to the target level. If UE misdetects a preamble response from NACK to ACK, and UE sends UL data with mis-assigned E-DCH configuration, there are some impacts for all UEs which are connecting with the same Node B in the cell. Therefore, the detection performance of the preamble response should not be degraded.
Proposal2: The separate signature combination into both the preamble response and the E-DCH resource index is used for E-DCH resource assignment from the detection performance of preamble response point of view.

4
Conclusions

In this contribution, we have discussed three alternatives in AICH-based method and we propose 

Proposal1: The signature combination method is used for E-DCH resource assignment from flexibility, expandability, number of E-DCH resource index pool point of view.

In addition,

Proposal2: The separate signature combination into both the preamble response and the E-DCH resource index is used for E-DCH resource assignment from the detection performance of preamble response point of view. 
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