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1 Introduction
In RAN#51 meeting, Further Enhancements to CELL_FACH (FE-FACH) was approved. According to the discussions until RAN2#76 meeting, it can be seen that some sub-features need to reserve signatures to identify UE capability or selection. These sub-features may include:

· Stand-alone HS-DPCCH
· 2/10 ms TTI concurrent deployment
· Fall-back to R99 PRACH (network involved solution)
The signature for random access is from the set of 16 Hadamard codes of length 16, which is quite limited for one PRACH channel compared with UE numbers. As the number of signature will impact blocking probability in the cell, how to split signatures needs to be carefully designed.
In addition, since current FE-FACH work item includes several sub-features, it might be reasonable for UE or Network to select part of the sub-features to implement. 

In this contribution, we analyze the dependency of each sub-feature and possible signature partition solutions related to sub-features in FE-FACH. 

2 Discussion
2.1 Sub-features dependency

Up to last RAN1/2 discussion, the sub-features most likely to be standardized are listed below:

· standalone HS-DPCCH

· 2ms/10ms TTI concurrent support

· fallback to R99

· Mobility support to E-UTRAN

· PRACH delay optimization

· secondary DRX in CELL_FACH

Besides, there are also some sub-features on which further discussion on the merits is needed:

· TTI alignment
· per HARQ scheduling 

· DC-CELL_FACH

· interference control

In order to minimize the number of capability indication reported by UE, it might be desirable to group some sub-features or mandate some of the sub-features.

When we analyze R7/8 CELL_FACH state, one of the most problematic issues is downlink transmission capacity. For most smart phone applications that could be supported in CELL_FACH and run in the real networks, the downlink data burst will not last long enough and potentially it will be finished before the common E-DCH resources could be obtained from L2 feedback transmission. In such case, the downlink transmission will always rely on blind retransmission. This will impact DL capacity for CELL_FACH state as well as HSDPA resource efficiency.

As a result, it is believed worthwhile to mandate standalone HS-DPCCH sub-feature if the CELL_FACH state is designed with improvement for carrying some smart phone applications. Since the sub-features in first batch above seems to be not related much to each other, it is believed there maybe no explicit capability named FE-FACH. As a result, we believe a R11 UE which supports R8 common E-DCH should support stand-alone HS-DPCCH feedback.
We see 2ms/10ms TTI concurrent support as another most valuable sub-feature that could be mandate for FE-FACH. It helps to boost uplink data rate which also enhance the common E-DCH resources efficiency. For the rest of the sub-features in the first batch, it is believed to make them optional and independent from each other. The reason is that from implementation point of view, the sub-feature design should allow both UE and NW to implement in different roadmap phase, 
Proposal 1: it is propose to mandate standalone HS-DPCCH feedback sub-feature i.e. a R11 UE which supports R8 common E-DCH should support stand-alone HS-DPCCH feedback.

Proposal 2: it is proposed RAN2 to further discuss other sub-features that can be mandated.
2.2 Signature function in each sub-feature
· Stand-alone HS-DPCCH
In RAN1#67 meeting, it has been agreed that the HS-DPCCH transmission is triggered by a HS-SCCH order. There would be two possible approaches to trigger UE through HS-SCCH, one is only a one-bit indicator to trigger UE to perform the random access and the other is to carry signature index in HS-SCCH in order to let UE access without contention. For the second solution, these signatures should be reserved so that can not be randomly selected by UE for uplink data transmission.
· 2/10 ms TTI concurrent deployment
In this sub-feature, the UE can select TTI type according to some criteria and inform Node B about the selected TTI type through signatures. That is to say, there is one portion of signature for 2ms TTI and the other portion of signature used for 10ms TTI.
· Fall-back to R99 PRACH (network involved solution)
For the network involved solution, the Node B should decide whether to indicate fallback to R99 PRACH for some UE. The fallback indicator shall only be sent to the UEs which support fallback to R99 PRACH. At the random access phase, the UE capability report can only be indicated through reserved signature.
It should be kept in mind that Node B may also need signatures to differentiate legacy R99 PRACH UE and R8 common E-DCH capable UE during random access procedure for backward compatibility.

2.3 Analyse of Signature partition
Based on chapter 2.2, it is can be seen that the signature may be used to differentiate:
A. legacy R99 PRACH access
B. common E-DCH access in R8

C. stand-alone HS-DPCCH setup only in R11

D. support of fallback to R99 PRACH only in R11 (*)
E. selection of 2ms TTI in R11
F. selection of 10ms TTI in R11
Since R8 E-DCH resource can be only configured with one TTI type, group B can be combined either by group E or group F.
On consideration of UE supporting more than one sub-feature, the signature may also be used to identify:

G. E+D the UE selects 2ms TTI for uplink data transmission and the UE supports fallback to R99 PRACH controlled by Node B.
H. F+D the UE selects 10ms TTI for uplink data transmission and the UE supports fallback to R99 PRACH controlled by Node B.
Thus D (*) is implicitly indicated by E/F or G/H.
According to discussion of standalone HS-DPCCH, an E-DCH transmission is allowed to begin during an ongoing stand-alone HS-DPCCH transmission. To ensure UE select TTI type freely, the signatures would be further partitioned as below if signatures are reserved for standalone HS-DPCCH:
I. C+E the UE will use 2ms TTI for uplink data transmission during ongoing stand-alone HS-DPCCH transmission.

J. C+F the UE will use 10ms TTI for uplink data transmission during ongoing stand-alone HS-DPCCH transmission.

To sum up, the minimum requirement for signature partition is illustrated in below if standalone HS-DPCCH, 2ms/10ms concurrent support and fallback to R99 are supported by network.
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Figure 1: minimum requirement of signatures
In figure2, an example of signature partition is illustrated in the case of two PRACH scrambling codes are configured:
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Figure2 signature partition in case of two PRACH channels configured
As discussed in section 2.1, since the network may implement part of the sub-features, it should be designed with full flexibility for BCCH broadcasting of signature and PRACH scrambling code combination for each sub feature. This can be easily achieved by re-using current IE format of “Available Signature” and “Preamble scrambling code number” broadcasted independently for each sub-feature.
10.3.6.54a

PRACH preamble control parameters (for Enhanced Uplink)

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	Available Signature
	MD
	
	Bit string(16)
	The default value is the inverse of the bitstring indicated in the IE "Available Signature" in the IE "PRACH Info (for RACH)".

Each bit indicates availability for a signature. 
Each available signature on the AICH is associated with one Common E-DCH Resource Configuration in the “Common E-DCH resource configuration information list”.
	REL-8

	E-AI Indication
	MP
	
	BOOLEAN
	TRUE: E-AIs are in use on the AICH. FALSE: E-AIs are not in use on the AICH.
	REL-8

	Preamble scrambling code number 
	MD
	
	Integer (0 .. 15)
	The default value is the value indicated in the IE "Preamble scrambling code number" in the IE "PRACH Info (for RACH)".

Identification of scrambling code, see [28]
	REL-8

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Proposal 3: it is proposed that BCCH configuration should be a flexible combination between signature and preamble scrambling code for each sub-feature.
3 Conclusions
In this contribution, we discussed the sub-feature dependency and signature partition of some sub-features. It is proposed RAN2 to agree on:
Proposal 1: it is propose to mandate standalone HS-DPCCH feedback sub-feature for FE-FACH.

Proposal 2: it is proposed RAN2 to further discuss other sub-features that can be mandated.

Proposal 3: it is proposed that BCCH configuration should be a flexible combination between signature and preamble scrambling code for each sub-feature.
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