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1 Introduction
In Rel8, the default common E-DCH resource is defined for every signature configured in Common E-DCH System info. When the UE detects “ACK” in AI, the default common E-DCH resource of the selected signature can be used for following data transmission. When FE-FACH was introduced, the signatures from PRACHs are divided to indicate the UE capability. However, the mapping of signatures from PRACHs and default common E-DCH resource is not defined. When the UE selects signatures from PRACHs, the NodeB may not be able to know which common E-DCH resource the UE is required.
In this contribution, the mapping of signatures from PRACHs and default common E-DCH resource for FE-FACH is discussed and the possible mapping schemes are provided.
2 Discussion

2.1 Background and Problems
For R8 common E-DCH, the mapping of signature&PRACH and default common E-DCH resource was defined in [1], which is depicted below:
The association between the AI and the default E-DCH resource index is such that

X = SigInd mod Y,

where X is the Default E-DCH resource index, Y is the total number of E-DCH resources configured in the cell for Enhanced Uplink in CELL_FACH state and IDLE mode, and SigInd is the Nth PRACH preamble signature corresponding to the AI that is configured available in the cell and corresponding to E-DCH transmission for Enhanced Uplink in CELL_FACH state and IDLE mode, counting from zero and taking into account only the PRACH preamble signature indices that are configured available in the cell and corresponding to E-DCH transmission for Enhanced Uplink in CELL_FACH state and IDLE mode.
As there is only one PRACH channel for R8 common E-DCH, it is not necessary to indicate PRACH channel clearly. The corresponding relationship between signature&PRACH and default common E-DCH resource is showed in figure1 below.
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Figure1: mapping of signature&PRACH and common E-DCH resource for R8
Where N is the configured signature number in Common E-DCH System Info, and the number of common E-DCH resources are N-1, where the maximum number can be 32. According to network configuration, the number of signature may less, equal or greater than the number of common E-DCH resources.
In this case, the UE will maintain common E-DCH resource list as defined in [2] and signature/PRACH list accordingly:

Common E-DCH Resource list: compile a list of candidate common E-DCH resource configuration in the order of appearance as contained in IE "Common E-DCH Resource Configuration information list".
Signature&PRACH list: PRACH preamble control parameters (for Enhanced Uplink) in the order of appearance in SIB5.
With the introduction of FE-FACH, common E-DCH resources whose index equal to or greater than Concurrent TTI partition index can support both 2ms TTI and 10ms TTI. And the NodeB should decide the common E-DCH resource type by signature&PRACH chosen by UE. The signature&PRACH can be maximum divided into four parts,
Part1: Used for access by UE’s supporting common E-DCH and the selected TTI equals to the "E-DCH Transmission Time Interval" if TTI selection is performed. Corresponding random access control parameters:

Signature&PRACH in common E-DCH system info in SIB5;

Part2: Used for access by UE’s supporting concurrent deployment when the outcome of the common E-DCH TTI selection is 10ms. Also used for access if "E-DCH Transmission Time Interval"  equals to 10ms, by UE’s that do not support concurrent deployment but support either NodeB triggered HS-DPCCH transmission or HS-DSCH DRX operation with second DRX cycle or Fallback to R99 PRACH. Corresponding random access control parameters:
Signature&PRACH in PRACH preamble control parameters extension list for Type 1 (for Enhanced Uplink) in SIB 22 + Signature in common E-DCH system info in SIB5 (if E-DCH Transmission Time Interval equals 10ms);

Part3: Used for access by UE’s supporting only concurrent deployment without supporting TTI alignment and per HARQ process, and by UEs supporting TTI alignment and Per HARQ process if the IE "Common E-DCH Resource Configuration Information List Extension" is not present, when the outcome of the common E-DCH TTI selection is 2ms. Corresponding random access control parameters:
Signature&PRACH in PRACH preamble control parameters extension list for Type 2 (for Enhanced Uplink) in SIB 22;
Part4: Used for access by UE’s supporting TTI alignment and Per HARQ process if the IE 

"Common E-DCH Resource Configuration Information List Extension" is present, when the outcome of the common E-DCH TTI selection is 2ms. Corresponding random access control parameters:
Signature&PRACH in PRACH preamble control parameters extension list for Type 3 (for Enhanced Uplink) in SIB 22;

For part1, the mapping of signature&PRACH and default common E-DCH resource has been defined in RAN1 in R8. However, for part2/part3/part4, there is no explicit description to clarify the mapping. Furthermore, it is hard to re-use the R8 formula defined in[1] since several new requirements should be considered for FE-FACH: 
-FE-FACH capable UE when select signatures from part one i.e. R8 signature list should have the same mapping as R8 UEs since NW could not identify;
- More than one PRACH channel should be considered in Rel-11;

-Signatures indicate 2ms TTI selection should be only mapping to 2ms TTI common E-DCH resources which indicated by “Concurrent TTI partition index” in SIB 22;
So that for Release 11 UE supporting FE-FACH selecting signatures from part2/3/4 in SIB22 can not be assigned resources via AI but can only via EAI which would introduce unnecessary collision and blocking probability. In order to avoid such problem and spread out the mapping of signatures and resources as much as possible, some clarification of the mapping rules can be considered as follows.
2.2 Possible solutions
In this chapter, we assume the E-DCH Transmission Time Interval equals to 10ms, while if this IE is set to 2ms TTI the principle of the solution is the same. The mapping for part1 UE is presented in figure1. To reuse the scheme, the mapping for part2 UE is presented in figure 2 below.
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Figure 2: mapping of signature&PRACH and common E-DCH resource for UE in part2
Where M is the defined signature number for PRACH2 in Type1 and Y is the common E-DCH resource number. In order to keep both R8 and R11 UE has the same understanding of mapping for signature&PRACH in common E-DCH system info in SIB5, signatures from PRACHs sent via SIB22 (i.e. part 2) should be mapped with common E-DCH resources begin with the next resource in the list subsequently.
In this solution, the formula will be X = SigInd mod Y which has been defined in [1] and can be reused. 

Proposal1a: the UE should compile the resource list for all common E-DCH resources broadcast in SIB 5 “Common E-DCH Resource Configuration information list” same as R8.

Proposal1b: the UE in part2 should compile a list of candidate PRACH preamble control parameters from the IE "PRACH preamble control parameters (for Enhanced Uplink)" included in "Common E-DCH system info" in System Information Block 5/5bis followed by the IE "PRACH preamble control parameters extension list Type 1 (for Enhanced Uplink)" included in System Information Block 22, in the order of appearance. 
Proposal1c: the formula of default resources mapping in Rel-8: X = SigInd mod Y should be reused for UE in part2. 
For UE in part3, the mapping is illustrated in figure3 below.
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Figure 3: mapping of signature&PRACH and common E-DCH resource for UE in part3
Where E equals to Concurrent TTI partition index which is defined in [2], P is the PRACH number defined in Type2 and O is the signature number in PRACHP. 
When the UE keeps the signature&PRACH list and the resource list, the formula should be
X = SigInd mod Z

Where X is the Nth common E-DCH resource listed in the resource list in figure3 counting from zero i.e. resources available for 2ms TTI, Z is the total number of common E-DCH resources configured in the cell for 2ms TTI and SigInd is the Nth signature&PRACH in the PRACH random access list from part 3 counting from zero. 
For UE in part4, the mapping can be the same with part3 except that the PRACH random access list is compiled according to type3 in SIB22. In this case, the signature&PRACH in part3 and part4 has the same default common E-DCH resource which will lead to high blocking and collision probability. 
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Figure 4: mapping of signature&PRACH and common E-DCH resource for UE in part3&part4
Where S is the PRACH number defined in Type3 and R is the signature number in PRACHS. 
To improve random access efficiency, signature&PRACH in part3 can be correspond to different common E-DCH resource with signature&PRACH in part4 which is illustrated below.
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Figure 5: improved mapping of signature&PRACH and common E-DCH resource for UE in part3&part4
For this solution, UE selecting 2ms TTI when supporting TTI alignment & per HARQ scheduling will use the formula of mapping as 
X = (SigInd+L) mod Z
Where Z is the total number of common E-DCH resources configured in the cell for 2ms TTI and SigInd is the Nth signature&PRACH in the PRACH random access list from part 4 counting from zero; L is the total number of available signatures for 2ms TTI without TTI alignment & per-HARQ scheduling (type 2 in SIB22). 
Proposal2a: UE selecting 2ms TTI should compile the resource list for common E-DCH resources start from “Concurrent TTI partition index” to the last broadcast in SIB 5 “Common E-DCH Resource Configuration information list”. 

Proposal2b: the UE selecting 2ms TTI without TTI alignment or Per HARQ should compile a list of candidate PRACH preamble control parameters from the IE "PRACH preamble control parameters extension list Type2 (for Enhanced Uplink)"in the order of appearance in SIB22. 
Proposal2c: the formula X = SigInd mod Z should be used for mapping between signatures and common E-DCH resource for UE in part3.

Proposal2d: the UE selecting 2ms TTI with the TTI alignment or Per HARQ available should compile a list of candidate PRACH preamble control parameters from the IE "PRACH preamble control parameters extension list Type 3 (for Enhanced Uplink)" in the order of appearance in SIB22.

Proposal2e: the formula of resource mapping for UE selecting PRACH preamble control parameters from "PRACH preamble control parameters extension list Type3 (for Enhanced Uplink)"would be change to “X = (SigInd+L) mod Z”.

Considering the complete mapping for signature&PRACH part2/3/4 from above solution, if Concurrent TTI partition index equals or is smaller than total signature divided for Part2 i.e. signatures for 10ms TTI transmission, there would be some overlaps of default common E-DCH resources from index E to F (the total number of signatures in SIB5 and Type1) for different type of UEs which depend on number of signatures of each type of UE and number of resources configured by the network. This would also impact the blocking and collision probability.
To avoid this, the mapping of default common E-DCH resource and signature&PRACH for part3&part4 can be in reverse order ie from the last configured common E-DCH resource index. The whole mapping is figure 6 below.
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Figure 6: Signature&PRACH and common E-DCH resourcemapping
According to figure6, the mapping formula for UEs selecting 2ms TTI without TTI alignment & per-HARQ scheduling active (part3) will be
X = (Z-1) – (SigInd mod Z)
And the mapping formula for UEs selecting 2ms TTI with TTI alignment &per-HARQ scheduling active (part4) will be

X = (Z-1) – ((SigInd+L) mod Z)
Where Z is the total number of common E-DCH resources configured in the cell for 2ms TTI and SigInd is the Nth signature&PRACH in the PRACH random access list from part 4 counting from zero L is the total number of available signature for 2ms TTI without TTI alignment & per-HARQ scheduling (type 2 in SIB22).

Proposal3: it is asked RAN2 to discuss the requirement to avoid mapping overlap and decide solution for 2ms TTI resources mapping from reversed order is needed or not. 
3 Conclusion

In this contribution, the problem of signature&PRACH and default common E-DCH resource are discussed and possible mapping schemes are given. To avoid impact of random access efficiency, it is proposed that
Proposal1a: the UE should compile the resource list for all common E-DCH resources broadcast in SIB 5 “Common E-DCH Resource Configuration information list” same as R8.

Proposal1b: the UE in part2 should compile a list of candidate PRACH preamble control parameters from the IE "PRACH preamble control parameters (for Enhanced Uplink)" included in "Common E-DCH system info" in System Information Block 5/5bis followed by the IE "PRACH preamble control parameters extension list Type 1 (for Enhanced Uplink)" included in System Information Block 22, in the order of appearance. 

Proposal1c: the formula of default resources mapping in Rel-8: X = SigInd mod Y should be reused for UE in part2. 
Proposal2a: UE selecting 2ms TTI should compile the resource list for common E-DCH resources start from “Concurrent TTI partition index” to the last broadcast in SIB 5 “Common E-DCH Resource Configuration information list”. 

Proposal2b: the UE selecting 2ms TTI without TTI alignment or Per HARQ should compile a list of candidate PRACH preamble control parameters from the IE "PRACH preamble control parameters extension list Type2 (for Enhanced Uplink)"in the order of appearance in SIB22. 

Proposal2c: the formula X = SigInd mod Z should be used for mapping between signatures and common E-DCH resource for UE in part3.

Proposal2d: the UE selecting 2ms TTI with the TTI alignment or Per HARQ available should compile a list of candidate PRACH preamble control parameters from the IE "PRACH preamble control parameters extension list Type 3 (for Enhanced Uplink)" in the order of appearance in SIB22.

Proposal2e: the formula of resource mapping for UE selecting PRACH preamble control parameters from "PRACH preamble control parameters extension list Type3 (for Enhanced Uplink)"would be change to “X = (SigInd+L) mod Z”.
Proposal3: it is asked RAN2 to discuss the requirement to avoid mapping overlap and decide solution for 2ms TTI resources mapping from reversed order is needed or not. 
Besides, Huawei is willing to draft the LS to RAN1 for the issue and agreement for changes.
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