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1. Introduction
In previous RAN WG1 meetings, there was a discussion about physical channel mapping for uplink E-DCH [1][2][3][4][5]. However, there was no agreement on physical code mapping for E-DCH and HS-DPCCH mapping. In this contribution we discuss several aspects on these issues.

2. Code allocation of E-DPDCH and HS-DPCCH code mapping

There are two different views on code allocation of E-DPDCH(s): static allocation and dynamic allocation. In static allocation, the maximum number of codes for legacy DPDCH and E-DPDCH are explicitly defined and the codes allocated for legacy DPDCH cannot be used for E-DPDCH. However, in dynamic allocation, the codes allocated for legacy DPDCH can be used for E-DPDCH.. 

There are also two different views on code mapping for HS-DPCCH. One is to allocate the HS-DPCCH code depending on the maximum number of legacy DPDCH(s), so called, Nmax-dpdch. The other is to allocate the HS-DPCCH depending on the sum of the number of legacy DPDCH(s) and E-DPDCH(s), so called, Nmax-sum.

Therefore, there exist four combinations of E-DPDCH code allocation and HS-DPCCH code mapping as in Table 1. We discuss all the possible combinations. In following discussions, we assume that Nmax-dpdch is equal to be 1.

Table 1. Possible combinations of code allocation for E-DPDCH and HS-DPCCH code mapping.

	
	HS-DPCCH mapping dependent on the Nmax-dpdch.
	HS-DPCCH mapping dependent on the Nmax-sum

	Static allocation of E-DPDCH
	Combination 1
	Combination 3

	Dynamic allocation of E-DPDCH
	Combination 2
	Combination 4


2.1 Combination 1

In this combination, E-DPDCH codes are allocated in static manner and HS-DPCCH code is mapped depending on the Nmax-dpdch. Since Nmax-dpdch is equal to be 1, the HS-DPDCH is always mapped to (256, 64) in Q branch. Therefore, the maximum number of codes for E-DPDCH is limited to 4 if HS-channels are configured.  However, the maximum number of codes for E-DPDCH becomes 5 if HS-channels are not configured. There seems no problem on retransmission and backward compatibility in soft handover in this combination.

2.2 Combination 2
In this combination, E-DPDCH codes are allocated in dynamic manner and HS-DPCCH code is mapped depending on the Nmax-dpdch. Since the unused DPDCH can be allocated for E-DPDCH, the maximum number of codes for E-DPDCH becomes 5 if HS-channels are configured. However, the maximum number of codes for E-DPDCH becomes 6 if HS-channels are not configured. We consider the following situation. In first transmission, there is no DPDCH transmission and all the 6 codes are allocated for E-DPDCH.  In retransmission, DPDCH can be transmitted and 6 codes cannot be allocated for E-DPDCH. This may result in change of code rate between the initial transmission and the retransmission. Therefore, it requires additional signalling for related information in 2 ms TTI (for example, information on existence of DPDCH). For 10 ms TTI, no additional signalling is required since node B knows the number of codes for DPDCH after TFCI decoding. In this combination, there seems no problem on backward compatibility in soft handover. 

2.3 Combination 3

In this combination, E-DPDCH codes are allocated in static manner and HS-DPCCH code is mapped depending on the Nmax-sum. Since the position of the HS-DPCCH is varied according to the Nmax-sum, the maximum number of codes for E-DPDCH becomes 5 regardless of configuration of HS-channels We consider the soft handover scenario that Release 5 and Release 6 node Bs communicate with Release 6 UE. If the UE transmits the HS-DPCCH, the Release 5 node B may not detect the HS-DPCCH because Release 5 node B knows the position of HS-DPCCH according to Nmax-dpdch not Nmax-sum. Nmax-dpdch is defined as the maximum number of DPDCH over all the TFCs over TFCS [6]. In this combination, there seems no problem on retransmission.

2.4 Combination 4
 In this combination, E-DPDCH codes are allocated in dynamic manner and HS-DPCCH code is mapped depending on the Nmax-sum. The maximum number of codes for E-DPDCH becomes 6 regardless of configuration of HS-channels.. However, as in combination 2 there is concern on different code resource between the initial transmission and retransmission and as in combination 3 there is concern on backward compatibility in soft handover. 

  In table 2, we summarize the above discussion. 

Table 2. Summary of possible combinations.

	
	Combination 1
	Combination 2
	Combination 3
	Combination 4

	Maximum code resource for E-DPDCH
	4 if HS-channels are configured

5 if HS-channels are not configured
	5 if HS-channels are configured

6 if HS-channels are not configured
	5
	6

	Coding rate change in retransmission
	No
	Yes

-Additional signalling in 2 ms TTI
	No
	Yes

-Additional signalling in 2 ms TTI

	Backward compatibility in soft handover
	Yes
	Yes
	No
	No


Backward compatibility point of view, Combination 3 and Combination 4 cannot be solutions for E-DCH code mapping. For 10 ms TTI, we recommend the Combination 2 be the solution for E-DCH code mapping because it can achieve higher data rate without additional signalling. For 2 ms TTI, we prefer the Combination 1 due to the burden of additional signalling in Combination 2. 

3. Conclusions 

We discuss the issues for E-DCH code mapping. We recommend that the Combination 2 be accepted as code mapping for E-DPDCH and HS-DPCCH for 10 ms TTI and the Combination 1 be accepted for 2 ms TTI.
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