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1.  Introduction
This contribution proposes the modification for the parameters necessary for PRACH information.

2.  Discussion
In RAN WG1, the following parameters are specified as layer 3 parameters for PRACH. 

2.1 Parameters required for a CCTrCH

PRACH structure is defined by;

· Available Signature (0-15) [ref TS25.214 section6.1]
· Available SF (256, 128, 64, 32 chip/sym) [ref TS25.214 section6.1]
· Scrambling Code Word Number (0-255) [ref TS25.213 Spreading and modulation (FDD)]
· Puncturing Limit [ref TS25.212 section 4.2.7]

[ref TS25.213 Spreading and modulation (FDD)]
· Preamble Scrambling Code (shall be calculated from Scrambling Code Word Number) 

· Scrambling Code for message part (shall be calculated from Scrambling Code Word Number)

· Channelization Code for message part (shall be calculated from SF and Signature)

2.2 Parameters required for a transport CH

· TFS (Dynamic Transport Format Information) (There is only be one TrCH in a CCTrCH.)

· TFS (Semi-static Transport Format Information);

· CRC(24bits, 16bits, 8bits or 0bit) [ref TS25.212 section 4.2.1]
· Rate Matching Attribute [ref TS25.212 section 4.2.7]

2.3 Parameters required for the procedure

· Available Sub-RACH channels (0-11) [ref TS25.214 section6.1]
· Persistence factor N (0-1, step ffs) [ref TS25.214 section6.1]
In addition to the above statements, AICH info should be associated to the PRACH info.

3.  Proposal
It is proposed to modify as follows to TS25.331.

10.2.6.4 PRACH info (for RACH)

Information Element/Group name
Presence
Range
IE type and reference
Semantics description

Transport CH Information Elements





TFS (Dynamic Transport Format Information)
M




CRC
M

Enumerated (24bits, 16bits, 8bits,  0bit)


Rate Matching Attribute
M

Integer(1,…maxRM)


Physical CH Information Elements





Available Signature

1 to <maxSigNum>



     Signature 
M

Enumerated (0,1.2…..15)


Available SF

1 to <maxSf>



     SF
M

Enumerated (32,64,128,256 chip/sym)


Scrambling code word number 
M

Enumerated (0,1.2…..255)


Puncturing Limit
M




Available Sub Channel number

1 to <maxSubChNum>



    Sub Channel number
M

Enumerated (0,1,2,….11)


Persistence factor N
M

ffs
0-1 step ffs



















Range Bound
Explanation

MaxSubChNum
Maximum number of availablesub channel numbers

MaxSigNum
Maximum number of available signatures

MaxSf
Maximum number of available SF












TS25.212 V2.2.0

4.2.13.2　Random Access Channel (RACH)

There can only be one TrCH in each RACH CCTrCH, i.e. I=1, sk = f1k and S = V1.

· The maximum value of the number of transport blocks M1 on the transport channel is given from the UE capability class.

· The transmission time interval is always 10 ms, i.e. e1k = c1k and N1 = E1.

· At initial RACH transmission the rate matching attribute has a predefined value.

Only one PRACH is used, i.e. P=1, u1k = sk, and U = S.
TS25.214 V1.3.0

6.1 RACH Random Access Procedure

Before the random-access procedure is executed, the  UE  should acquire the following information from the BCH :

· The preamble spreading code(s) / message scrambling code(s) used in the cell

· The available signatures , and sub RACH channel(s) groups for each ASC, where a sub-channel group is defined as a group of some of the sub-channels defined in Table 6, and is indicated by upper layer.

· The available spreading factors for the message part

· The uplink interference level in the cell
· The primary CCPCH transmit power level
· The AICH transmission timing parameter as defined in 25.211.  

·   The power offset  Pp-m between preamble and the message part.
· The power offsets P0 (power step when no acquisition indicator is received, step 7.3) and P1 (power step when negative acquisition is received, see step 8.3)

1. The random-access procedure is:

2. The UE randomly selects a preamble spreading code from the set of available spreading codes. The random function is TBD.
3. The UE sets the preamble transmit power to the value PRACH given in Section 5.1.1. [Editor’s note: Here it is assumed that the initial power back-off is included in the “Constant Value” of 5.1.1]
4. The UE implements the dynamic persistence algorithm by:

3.1  Monitor the broadcast channel (BCH).

3.2  Read the current persistence factor, N, from the BCH.

3.3  If N = 0, the UE proceeds to step 4.  Otherwise, the UE generate an integer uniform random variable R in the interval [0, 1, …, 2N –1].
3.4 If the outcome of the random draw R = 0, the UE proceeds to step 4.  Otherwise, the UE defers the transmission of the message for one frame and repeats step 3.
4 The UE: 
4.1 Randomly selects the sub RACH channel group from the available ones for its ASC, The random function, for selecting the sub RACH channel group from the available ones is TBD.

4.2 Derives the available access slots in the next two frames, defined by SFN and SFN+1 in the selected sub-RACH channel group with the help of SFN and Table 6. Randomly selects one access slot from the available access slots in the next frame, defined by SFN, if there is one available. If there is no access slot available in the next frame, defined by SFN then, randomly selects one access slot from the available access slots in the following frame, defined by SFN+1. Random function is TBD.
4.3 Randomly selects a signature from the available signatures within the ASC given by higher layers. Random function is TBD.
5 The UE sets the Preamble Retransmission Counter to Preamble_Retrans_Max (value TBD).
6 The UE transmits its preamble using the selected uplink access slot, signature, and preamble transmission power..

7 If the UE does not detect the positive or negative acquisition indicator corresponding to  the selected signature in the downlink access slot corresponding to the selected uplink access slot, the UE: 
7.1 Selects a new uplink access slot,  as next available access slot, i.e. next slot in the sub-channel group used, as selected in 4.1

7.2 Randomly selects a new signature from the available signatures within the ASC given by higher layers. Random function is TBD.
7.3 Increases the preamble transmission power with the specified offset  P0.
7.4 Decrease the Preamble Retransmission Counter by one.
7.5 If the Preamble Retransmission Counter > 0, the UE  repeats from step 6 otherwise an error indication is passed  to the higher layers and the random-access procedure is exited.
8. If the UE detects the negative acquisition indicator corresponding to the selected signature in the downlink access slot corresponding to the selected uplink access slot, the UE: 
8.1 Selects a new uplink access slot as in 7.1 

8.2 Randomly selects a new signature from the available signatures within the ASC given by higher layers. Random function is TBD.

8.3 Modifies the preamble transmission power with the specified offset P1.

8.4 Repeats from step 6

9. The UE transmits its random access message three or four uplink access slots after the uplink access slot of the last transmitted preamble depending on the AICH transmission timing parameter. Transmission power of the random access message is modified from that of the last transmitted preamble with the specified offset  Pp-m.
10. A indication of successful random-access transmission is passed to the higher layers.
Dynamic persistence is provided for managing interference and minimising delay by controlling access to the RACH channel. The system will publish a dynamic persistence value on the BCH, the value of  which is dependent on the estimated backlog of users in the system. 
Table 6.The available access slots, Access,  for different sub-RACH channels


Sub-channel Number

Frame number
0
1
2
3
4
5
6
7
8
9
10
11

SFN modulo 8=0
0
1
2
3
4
5
6
7





SFN modulo 8=1
12
13
14





8
9
10
11

SFN modulo 8=2



0
1
2
3
4
5
6
7


SFN modulo 8=3
9
10
11
12
13
14





8

SFN modulo 8=4
6
7




0
1
2
3
4
5

SFN modulo 8=5


8
9
10
11
12
13
14




SFN modulo 8=6
3
4
5
6
7




0
1
2

SFN modulo 8=7





8
9
10
11
12
13
14
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5.2.2.1.3　RACH message part

Figure6 shows the structure of the Random-access message part. The 10 ms message is split into 15 slots, each of length Tslot = 2560 chips. Each slot consists of two parts, a data part that carries Layer 2 information and a control part that carries Layer 1 control information. The data and control parts are transmitted in parallel.

The data part consists of 10*2k bits, where k=0,1,2,3. This corresponds to a spreading factor of 256, 128, 64, and 32 respectively for the message data part.

The control part consists of 8 known pilot bits to support channel estimation for coherent detection and 2 TFCI bits. This corresponds to a spreading factor of 256 for the message control part. The pilot bit pattern is described in Table 8. The total number of TFCI bits in the random-access message is 15*2 = 30. The  TFCI value corresponds to a certain transport format of the current Random-access message. 
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Figure 6: Structure of the random-access message part.

Table 6: Random-access message data fields.

Channel Bit Rate (kbps)
Channel Symbol Rate (ksps)
SF
Bits/ Frame
Bits/ Slot
Ndata

15 
15 
256
150
10
10

30 
30 
128
300
20
20

60 
60 
64
600
40
40

120 
120 
32
1200
80
80
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4.2.1　Error detection
Error detection is provided on transport blocks through a Cyclic Redundancy Check. The CRC is 24, 16, 8 or 0 bits and it is signalled from higher layers what CRC length that should be used for each TrCH.
TS25.212 V2.2.0

4.2.7　Rate matching

<Editors’ note: Rate matching for Turbo codes is a working assumption.>

Rate matching means that bits on a transport channel are repeated or punctured. Higher layers assign a rate-matching attribute for each transport channel. This attribute is semi-static and can only be changed through higher layer signalling. The rate-matching attribute is used when the number of bits to be repeated or punctured is calculated. 

The number of bits on a transport channel can vary between different transmission time intervals. In the downlink the transmission is interrupted if the number of bits is lower than maximum. When the number of bits between different transmission time intervals in uplink is changed, bits are repeated or punctured to ensure that the total bit rate after second multiplexing is identical to the total channel bit rate of the allocated dedicated physical channels.

Notation used in Section 0 and subsections:


Nij:
For uplink: Number of bits in a radio frame before rate matching on TrCH i with transport format combination j .

For downlink : An intermediate calculation variable (not a integer but a multiple of 1/8).


[image: image2.wmf]TTI

il

N

:
Number of bits in a transmission time interval before rate matching on TrCH i with transport format l. Used in downlink only.
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:    For uplink: If positive - number of bits that should be repeated in each radio frame on TrCH i with transport format combination j.

If negative - number of bits that should be punctured in each radio frame on TrCH i with transport format combination j.

For downlink : An intermediate calculation variable (not integer but a multiple of 1/8).
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:
If positive - number of bits to be repeated in each transmission time interval on TrCH i with transport format j.

If negative - number of bits to be punctured in each transmission time interval on TrCH i with transport format j.

Used in downlink only.

RMi:
Semi-static rate matching attribute for transport channel i. Signalled from higher layers.

PL:
Puncturing limit for uplink. This value limits the amount of puncturing that can be applied in order to avoid multicode or to enable the use of a higher spreading factor. Signalled from higher layers.

Ndata,j:
Total number of bits that are available for the CCTrCH in a radio frame with transport format combination j.

I:
Number of TrCHs in the CCTrCH.

Zij:
Intermediate calculation variable.

Fi:
Number of radio frames in the transmission time interval of TrCH i.

ni:
Radio frame number in the transmission time interval of TrCH i (0 ( ni < Fi).

q:
Average puncturing distance. Used in uplink only.

IF(ni):
The inverse interleaving function of the 1st interleaver (note that the inverse interleaving function is identical to the interleaving function itself for the 1st interleaver). Used in uplink only.

S(ni):
The shift of the puncturing pattern for radio frame ni. Used in uplink only.

TFi(j):
Transport format of TrCH i for the transport format combination j.

TFS(i)
The set of transport format indexes l for TrCH i.

TFCS
The set of transport format combination indexes j.

eini
Initial value of variable e in the rate matching pattern determination algorithm of section 4.2.7.3.
X:
Systematic bit in section 4.2.3.2.1.

Y:
1st parity bit (from the upper Turbo constituent encoder) in section 4.2.3.2.1.

Y’:
2nd parity bit (from the lower Turbo constituent encoder) in section 4.2.3.2.1.

Note: Time index t in section 4.2.3.2.1 is omitted for simplify the rate matching description.
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