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1 Introduction
The approved RAN2 CRs [1] for the introduction of the Enhanced Uplink for CELL_FACH state at the last RAN#40 trigers furter update on RAN1 CR for 25.211 [2]. That is, Enhanced Dedicated Channel (E-DCH) is classified as a common transport channel as well and elaborating the term of ‘Enhanced Uplink in CELL_FACH’ into ‘Enhanced Uplink in CELL_FACH state and IDLE mode’ is necessary..
2 The text in the CR for 25.301 [1]
5.2.1.1
Transport channels

A general classification of transport channels is into two groups:

-
common transport channels (where there is a need for inband identification of the UEs when particular UEs are addressed); and

-
dedicated transport channels (where the UEs are identified by the physical channel, i.e. code and frequency for FDD and code, time slot and frequency for TDD).

Common transport channel types are (a more detailed description can be found in [4]):

-
Random Access Channel (RACH)


A contention based uplink channel used for transmission of relatively small amounts of data, e.g. for initial access or non-real-time dedicated control or traffic data.

-
Forward Access Channel (FACH)


Common downlink channel without closed-loop power control used for transmission of relatively small amount of data. In addition FACH is used to carry broadcast and multicast data.

-
Downlink Shared Channel (DSCH)


A downlink channel shared by several UEs carrying dedicated control or traffic data, used in TDD mode only.

-
Uplink Shared Channel (USCH)


An uplink channel shared by several UEs carrying dedicated control or traffic data, used in TDD mode only.

-
Broadcast Channel (BCH)


A downlink channel used for broadcast of system information into an entire cell.

-
Paging Channel (PCH)


A downlink channel used for broadcast of control information into an entire cell allowing efficient UE sleep mode procedures. Currently identified information types are paging and notification. Another use could be UTRAN notification of change of BCCH information.

-
High Speed Downlink Shared Channel (HS-DSCH)


A downlink channel shared between UEs by allocation of individual codes, from a common pool of codes assigned for the channel. 
-
Enhanced Dedicated Channel (E-DCH) (FDD only)

In CELL_FACH state and IDLE mode, this channel is used for uplink transmission and is shared between UEs by allocation of individual codes, from a common pool of codes assigned for the channel. The common E-DCH is subject to Node-B controlled scheduling and HARQ.
Dedicated transport channel types are:

-
Dedicated Channel (DCH)


A channel dedicated to one UE used in uplink or downlink.

-
Enhanced Dedicated Channel (E-DCH)


In CELL_DCH, a channel dedicated to one UE used in uplink only. The E-DCH is subject to Node-B controlled scheduling and HARQ.

3 Proposal
In order to be consistent with both RAN1 and RAN2, it is proposed to take into account above text in section 2. The CR draft from [2] is attached below.
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4.1
Transport channels
Transport channels are services offered by Layer 1 to the higher layers. General concepts about transport channels are described in [12].
A transport channel is defined by how and with what characteristics data is transferred over the air interface. A general classification of transport channels is into two groups:

-
Dedicated channels, using inherent addressing of UE;

-
Common channels, using explicit addressing of UE if addressing is needed.

4.1.1
Dedicated transport channels

There exists two types of dedicated transport channel, the Dedicated Channel (DCH) and the Enhanced Dedicated Channel (E-DCH).

4.1.1.1
DCH - Dedicated Channel

The Dedicated Channel (DCH) is a downlink or uplink transport channel. The DCH is transmitted over the entire cell or over only a part of the cell using e.g. beam-forming antennas.

4.1.1.2
E-DCH – Enhanced Dedicated Channel

The Enhanced Dedicated Channel (E-DCH) is an uplink transport channel in CELL_DCH.
4.1.2
Common transport channels

There are six types of common transport channels: BCH, FACH, PCH, RACH, HS-DSCH, and E-DCH.

4.1.2.1
BCH - Broadcast Channel

The Broadcast Channel (BCH) is a downlink transport channel that is used to broadcast system- and cell-specific information. The BCH is always transmitted over the entire cell and has a single transport format.
4.1.2.2
FACH - Forward Access Channel

The Forward Access Channel (FACH) is a downlink transport channel. The FACH is transmitted over the entire cell. The FACH can be transmitted using power setting described in [16].

4.1.2.3
PCH - Paging Channel

The Paging Channel (PCH) is a downlink transport channel. The PCH is always transmitted over the entire cell. The transmission of the PCH is associated with the transmission of physical-layer generated Paging Indicators, to support efficient sleep-mode procedures.

4.1.2.4
RACH - Random Access Channel

The Random Access Channel (RACH) is an uplink transport channel. The RACH is always received from the entire cell. The RACH is characterized by a collision risk and by being transmitted using open loop power control.

4.1.2.5
Void

4.1.2.6
Void
4.1.2.7
HS-DSCH – High Speed Downlink Shared Channel

The High Speed Downlink Shared Channel is a downlink transport channel shared by several UEs. The HS-DSCH can be associated with one downlink DPCH, and one or several Shared Control Channels (HS-SCCH). The HS-DSCH is transmitted over the entire cell or over only part of the cell using e.g. beam-forming antennas.

4.1.2.7A
E-DCH - Enhanced Dedicated Channel
The Enhanced Dedicated Channel (E-DCH) is an uplink transport channel in CELL_FACH state and IDLE mode. 
*************** NEXT CHANGED SECTION ****************
5.3.3.7
Acquisition Indicator Channel (AICH)

The Acquisition Indicator channel (AICH) is a fixed rate (SF=256) physical channel used to carry Acquisition Indicators (AI) and Extended Acquisition Indicators (EAI). Acquisition Indicator AIs corresponds to signature s on the PRACH. Extended Acquisition Indicators represent a set of values corresponding to a set of E-DCH resource configurations.
Figure 21 illustrates the structure of the AICH. The AICH consists of a repeated sequence of 15 consecutive access slots (AS), each of length 5120 chips. Each access slot consists of two parts, an Acquisition-Indicator (AI) part consisting of 32 real-valued signals a0, …, a31 and a part of duration 1024 chips with no transmission that is not formally part of the AICH. The part of the slot with no transmission is reserved for possible future use by other physical channels.

The spreading factor (SF) used for channelisation of the AICH is 256.

The phase reference for the AICH is the Primary CPICH.
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Figure 21: Structure of Acquisition Indicator Channel (AICH)

The real-valued signals a0, a1, …, a31 in figure 21 are given by
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where AIs, taking the values +1, -1, and 0, is the acquisition indicator corresponding to signature s and the sequence bs,0, …, bs,31 is given by Table 22, and EAIs’, taking the values +1, -1, and 0, is the extended acquisition indicator corresponding to signature s’ and the sequence cs’,0, …, cs’,31 is given by Table 22B, and 
[image: image4.wmf]g

is the  relative amplitude weighting factor corresponding to the square root of the ratio of the relative transmit power of the EAI and the relative transmit power of the AI, as signalled by higher layers.. If the signature s is not a member of the set of available signatures for all the Access Service Class (ASC) for the corresponding PRACH (cf [5]), then AIs shall be set to 0.

The use of acquisition indicators is described in [5]. The meaning of acquisition indicators depends on whether a UE sends an access preamble signature corresponding to a PRACH message or corresponding to an E-DCH transmission. Furthermore, if a UE sends an access preamble signature corresponding to an E-DCH transmission, the meaning of the acquisition indicator depends on whether EAI is configured or not. The following rules apply for one PRACH preamble scrambling code. If multiple PRACH preamble scrambling codes are defined in a cell, then for each of them the following rules are used independently.  

-
If the UE sends an access preamble signature corresponding to a PRACH message, then; 

-
if an Acquisition Indicator is set to +1, it represents a positive acknowledgement, 
-
if an Acquisition Indicator is set to -1, it represents a negative acknowledgement.

-
If the UE sends an access preamble signature corresponding to an E-DCH transmission, then; 

-
if the corresponding Acquisition Indicator is set to +1, it represents a positive acknowledgement and the associated default E-DCH resource configuration is allocated to the UE, 

-
if the corresponding Acquisition Indicator is set to -1 and EAI is not configured, then it represents a negative acknowledgement,

-
if the corresponding Acquisition Indicator is set to -1 and EAI is configured, then the UE shall in the same AS monitor the E-AICH, which carries an indicator to a different E-DCH resource configuration, – see subclause 5.3.3.7A.

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.
The use of Extended Acquisition Indicators is described in [5]. If s’=0 and an EAI0 is set to +1, it represents a negative acknowledgement. The mapping between the non-zero EAIs’ and the E-DCH resource configuration index is presented in Table 22A where X is the index of the default E-DCH resource as defined above and Y is the total number of E-DCH resources configured in the cell.
The real-valued signals, aj, are spread and modulated in the same fashion as bits when represented in { +1, -1 } form.

In case STTD-based open-loop transmit diversity is applied to AICH, STTD encoding according to subclause 5.3.1.1.1 is applied to each sequence bs,0, bs,1, ..., bs,31 separately before the sequences are combined into AICH signals a0, …, a31.

Table 22: AI signature patterns

	s
	bs,0, bs,1…, bs,31

	0
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	1
	1
	1
	-1
	-1
	1
	1
	-1
	-1
	1
	1
	-1
	-1
	1
	1
	-1
	-1
	1
	1
	-1
	-1
	1
	1
	-1
	-1
	1
	1
	-1
	-1
	1
	1
	-1
	-1

	2
	1
	1
	1
	1
	-1
	-1
	-1
	-1
	1
	1
	1
	1
	-1
	-1
	-1
	-1
	1
	1
	1
	1
	-1
	-1
	-1
	-1
	1
	1
	1
	1
	-1
	-1
	-1
	-1

	3
	1
	1
	-1
	-1
	-1
	-1
	1
	1
	1
	1
	-1
	-1
	-1
	-1
	1
	1
	1
	1
	-1
	-1
	-1
	-1
	1
	1
	1
	1
	-1
	-1
	-1
	-1
	1
	1

	4
	1
	1
	1
	1
	1
	1
	1
	1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	1
	1
	1
	1
	1
	1
	1
	1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1

	5
	1
	1
	-1
	-1
	1
	1
	-1
	-1
	-1
	-1
	1
	1
	-1
	-1
	1
	1
	1
	1
	-1
	-1
	1
	1
	-1
	-1
	-1
	-1
	1
	1
	-1
	-1
	1
	1

	6
	1
	1
	1
	1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	1
	1
	1
	1
	1
	1
	1
	1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	1
	1
	1
	1

	7
	1
	1
	-1
	-1
	-1
	-1
	1
	1
	-1
	-1
	1
	1
	1
	1
	-1
	-1
	1
	1
	-1
	-1
	-1
	-1
	1
	1
	-1
	-1
	1
	1
	1
	1
	-1
	-1

	8
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1

	9
	1
	1
	-1
	-1
	1
	1
	-1
	-1
	1
	1
	-1
	-1
	1
	1
	-1
	-1
	-1
	-1
	1
	1
	-1
	-1
	1
	1
	-1
	-1
	1
	1
	-1
	-1
	1
	1

	10
	1
	1
	1
	1
	-1
	-1
	-1
	-1
	1
	1
	1
	1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	1
	1
	1
	1
	-1
	-1
	-1
	-1
	1
	1
	1
	1

	11
	1
	1
	-1
	-1
	-1
	-1
	1
	1
	1
	1
	-1
	-1
	-1
	-1
	1
	1
	-1
	-1
	1
	1
	1
	1
	-1
	-1
	-1
	-1
	1
	1
	1
	1
	-1
	-1

	12
	1
	1
	1
	1
	1
	1
	1
	1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	1
	1
	1
	1
	1
	1
	1
	1

	13
	1
	1
	-1
	-1
	1
	1
	-1
	-1
	-1
	-1
	1
	1
	-1
	-1
	1
	1
	-1
	-1
	1
	1
	-1
	-1
	1
	1
	1
	1
	-1
	-1
	1
	1
	-1
	-1

	14
	1
	1
	1
	1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	1
	1
	1
	1
	-1
	-1
	-1
	-1
	1
	1
	1
	1
	1
	1
	1
	1
	-1
	-1
	-1
	-1

	15
	1
	1
	-1
	-1
	-1
	-1
	1
	1
	-1
	-1
	1
	1
	1
	1
	-1
	-1
	-1
	-1
	1
	1
	1
	1
	-1
	-1
	1
	1
	-1
	-1
	-1
	-1
	1
	1


Table 22A: EAI and resource configuration mapping

	EAIs’
	Signature

s’
	E-DCH Resource configuration index

	+1
	0
	NACK

	-1
	
	(X + 1) mod Y

	+1
	1
	(X + 2) mod Y

	-1
	
	(X + 3) mod Y

	+1
	2
	(X + 4) mod Y

	-1
	
	(X + 5) mod Y

	+1
	3
	(X + 6) mod Y

	-1
	
	(X + 7) mod Y

	+1
	4
	(X + 8) mod Y

	-1
	
	(X + 9) mod Y

	+1
	5
	(X + 10) mod Y

	-1
	
	(X + 11) mod Y

	+1
	6
	(X + 12) mod Y

	-1
	
	(X + 13) mod Y

	+1
	7
	(X + 14) mod Y

	-1
	
	(X + 15) mod Y

	+1
	8
	(X + 16) mod Y

	-1
	
	(X + 17) mod Y

	+1
	9
	(X + 18) mod Y

	-1
	
	(X + 19) mod Y

	+1
	10
	(X + 20) mod Y

	-1
	
	(X + 21) mod Y

	+1
	11
	(X + 22) mod Y

	-1
	
	(X + 23) mod Y

	+1
	12
	(X + 24) mod Y

	-1
	
	(X + 25) mod Y

	+1
	13
	(X + 26) mod Y

	-1
	
	(X + 27) mod Y

	+1
	14
	(X + 28) mod Y

	-1
	
	(X + 29) mod Y

	+1
	15
	(X + 30) mod Y

	-1
	
	(X + 31) mod Y


Table 22B: EAI signature patterns

	s’
	cs’,0, cs’,1…, cs’,31

	0
	1
	-1
	1
	-1
	1
	-1
	1
	-1
	1
	-1
	1
	-1
	1
	-1
	1
	-1
	1
	-1
	1
	-1
	1
	-1
	1
	-1
	1
	-1
	1
	-1
	1
	-1
	1
	-1

	1
	1
	-1
	-1
	1
	1
	-1
	-1
	1
	1
	-1
	-1
	1
	1
	-1
	-1
	1
	1
	-1
	-1
	1
	1
	-1
	-1
	1
	1
	-1
	-1
	1
	1
	-1
	-1
	1

	2
	1
	-1
	1
	-1
	-1
	1
	-1
	1
	1
	-1
	1
	-1
	-1
	1
	-1
	1
	1
	-1
	1
	-1
	-1
	1
	-1
	1
	1
	-1
	1
	-1
	-1
	1
	-1
	1

	3
	1
	-1
	-1
	1
	-1
	1
	1
	-1
	1
	-1
	-1
	1
	-1
	1
	1
	-1
	1
	-1
	-1
	1
	-1
	1
	1
	-1
	1
	-1
	-1
	1
	-1
	1
	1
	-1

	4
	1
	-1
	1
	-1
	1
	-1
	1
	-1
	-1
	1
	-1
	1
	-1
	1
	-1
	1
	1
	-1
	1
	-1
	1
	-1
	1
	-1
	-1
	1
	-1
	1
	-1
	1
	-1
	1

	5
	1
	-1
	-1
	1
	1
	-1
	-1
	1
	-1
	1
	1
	-1
	-1
	1
	1
	-1
	1
	-1
	-1
	1
	1
	-1
	-1
	1
	-1
	1
	1
	-1
	-1
	1
	1
	-1

	6
	1
	-1
	1
	-1
	-1
	1
	-1
	1
	-1
	1
	-1
	1
	1
	-1
	1
	-1
	1
	-1
	1
	-1
	-1
	1
	-1
	1
	-1
	1
	-1
	1
	1
	-1
	1
	-1

	7
	1
	-1
	-1
	1
	-1
	1
	1
	-1
	-1
	1
	1
	-1
	1
	-1
	-1
	1
	1
	-1
	-1
	1
	-1
	1
	1
	-1
	-1
	1
	1
	-1
	1
	-1
	-1
	1

	8
	1
	-1
	1
	-1
	1
	-1
	1
	-1
	1
	-1
	1
	-1
	1
	-1
	1
	-1
	-1
	1
	-1
	1
	-1
	1
	-1
	1
	-1
	1
	-1
	1
	-1
	1
	-1
	1

	9
	1
	-1
	-1
	1
	1
	-1
	-1
	1
	1
	-1
	-1
	1
	1
	-1
	-1
	1
	-1
	1
	1
	-1
	-1
	1
	1
	-1
	-1
	1
	1
	-1
	-1
	1
	1
	-1

	10
	1
	-1
	1
	-1
	-1
	1
	-1
	1
	1
	-1
	1
	-1
	-1
	1
	-1
	1
	-1
	1
	-1
	1
	1
	-1
	1
	-1
	-1
	1
	-1
	1
	1
	-1
	1
	-1

	11
	1
	-1
	-1
	1
	-1
	1
	1
	-1
	1
	-1
	-1
	1
	-1
	1
	1
	-1
	-1
	1
	1
	-1
	1
	-1
	-1
	1
	-1
	1
	1
	-1
	1
	-1
	-1
	1

	12
	1
	-1
	1
	-1
	1
	-1
	1
	-1
	-1
	1
	-1
	1
	-1
	1
	-1
	1
	-1
	1
	-1
	1
	-1
	1
	-1
	1
	1
	-1
	1
	-1
	1
	-1
	1
	-1

	13
	1
	-1
	-1
	1
	1
	-1
	-1
	1
	-1
	1
	1
	-1
	-1
	1
	1
	-1
	-1
	1
	1
	-1
	-1
	1
	1
	-1
	1
	-1
	-1
	1
	1
	-1
	-1
	1

	14
	1
	-1
	1
	-1
	-1
	1
	-1
	1
	-1
	1
	-1
	1
	1
	-1
	1
	-1
	-1
	1
	-1
	1
	1
	-1
	1
	-1
	1
	-1
	1
	-1
	-1
	1
	-1
	1

	15
	1
	-1
	-1
	1
	-1
	1
	1
	-1
	-1
	1
	1
	-1
	1
	-1
	-1
	1
	-1
	1
	1
	-1
	1
	-1
	-1
	1
	1
	-1
	-1
	1
	-1
	1
	1
	-1


5.3.3.8
Void

*************** NEXT CHANGED SECTION ****************
7.3
PRACH/AICH timing relation

The downlink AICH is divided into downlink access slots, each access slot is of length 5120 chips. The downlink access slots are time aligned with the P-CCPCH as described in subclause 7.1.

The uplink PRACH is divided into uplink access slots, each access slot is of length 5120 chips. Uplink access slot number n is transmitted from the UE (p-a chips prior to the reception of downlink access slot number n, n = 0, 1, …, 14.

Transmission of downlink acquisition indicators may only start at the beginning of a downlink access slot. Similarly, transmission of uplink RACH preambles and RACH message parts may only start at the beginning of an uplink access slot.

The PRACH/AICH timing relation is shown in figure 31.
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Figure 31: Timing relation between PRACH and AICH as seen at the UE

The preamble-to-preamble distance (p-p shall be larger than or equal to the minimum preamble-to-preamble distance
(p-p,min, i.e. (p-p ( (p-p,min.

In addition to (p-p,min, the preamble-to-AI distance (p-a and preamble-to-message distance (p-m are defined as follows:

-
when AICH_Transmission_Timing is set to 0, then

(p-p,min = 15360 chips (3 access slots)

(p-a = 7680 chips

(p-m = 15360 chips (3 access slots)

-
when AICH_Transmission_Timing is set to 1, then

(p-p,min = 20480 chips (4 access slots)

(p-a = 12800 chips

(p-m = 20480 chips (4 access slots)

The parameter AICH_Transmission_Timing is signalled by higher layers.

3.1 7.3A
UL/DL timing relation for Enhanced Uplink in CELL_FACH state and IDLE mode
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Figure 31A: UL/DL timing relation for Enhanced Uplink in CELL_FACH state and IDLE mode as seen at the UE

The PRACH preamble and Acquisition indication timings (p-p and (p-a are as defined in section 7.3.

(F-DPCH = [(5120 * AICH access slot # with the AI) + 10240 + 256 * Soffset] mod 38400

(a-m = 10240 + 256 * Soffset + (0 chips, where

Soffset = a symbol offset, configured by higher layers, {0,…,9}.
(0 = 1024 chips defining the DL to UL frame timing difference.
7.4
Void
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