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10.1.47.5.11
System Information Block type 9 (FDD)

The system information block type 9 contains CPCH information to be used in the cell. 

Information Element
Presence
Multi
IE type and reference
Semantics description

PhyCH information elements





CPCH set persistence levels
M
1 .. <maxCPCHsetcount>
CPCH set persistence levels 


Multi Bound
Explanation

MaxCPCHsetcount
Maximum number of CPCH sets per Node B

10.2.3.9
CPCH Parameters (FDD)

These parameters are used by any UE using any CPCH set allocated to the Node B that is broadcasting this system information.
Information Element/Group name
Presence
Mult
IE type and reference
Semantics description

Initial Priority Delay
O
8

Initial delays for ASC priority.  

>NS_IP
M

Integer (0…28)
Number of slots for initial fixed delay for each ASC  priority level







Backoff control parameters
M




>N_ap_retrans_max
M

Integer (1…64)
Max number of AP transmissions without AP-AICH response, a PHY parameter.

>N_access_fails
M

Integer (1…64)
Max number of preamble ramping cycles  when NAK response received, a MAC parameter.







>NF_bo_noaich
M

Integer (0…31)
Max Number of frames for UE fixed backoff after N ap_retrans_max unsuccessful AP access attempts, a MAC parameter.

>NS_bo_busy
M

Integer (0…63)
Max Number of slots for UE fixed backoff after access attempt to busy CPCH, a MAC parameter.

>NF_bo_all_busy
M

Integer (0…31)
Max number of frames for UE backoff after access attempt to last busy CPCH, a MAC parameter. UE randomly selects backoff value from range (0..NF_bo_all_busy)

>NF_bo_mismatch
M

Integer (0…127)
Max number of frames for the UE backoff after received  mismatch on CD/CA-ICH, a MAC parameter. UE randomly selects backoff value from range (0..NF_bo_mismatch)

>T_CPCH
M

Enumerated (0, 1)
CPCH channel timing – used to determine Tau ,

A PHY parameter


10.2.6.6
CPCH persistence levels (FDD only)

This IE is dynamic and is used by RNC for load balancing and congestion control. This is broadcast often in the system information message.

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

CPCH set ID
M


Identifier for CPCH set info.

P_

M
1 to <maxTFs>
Dynamic persistence level
Persistence level for  each Transport Format.



Range Bound
Explanation

MaxTFs
Maximum number of TFin a CPCH set 

10.2.6.7
CPCH set info (FDD only)

This IE may be broadcast in the System Information message or assigned by SRNC. It is pseudo-static in a cell.

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

CPCH set ID
M

CPCH set ID
Indicates the ID number for a particular CPCH set allocated to a cell.

TFS
M

(see 10.2.5.10)
Transport Format Set Information allocated to this CPCH set.

AP preamble scrambling code
M

Integer (0..255)
Preamble scrambling code for AP in UL

AP-AICH scrambling code
M

Integer (0..255)
Scrambling code for AP-AICH in DL

AP-AICH channelisation code
M

Integer (0..255)
Channelisation code for AP-AICH in DL

CD preamble scrambling code
M

Integer (0..255)
Preamble scrambling code for CD in UL

CD/CA-ICH scrambling code 
M

Integer (0..255)
Scrambling code for CD/CA-ICH in DL

CD/CA-ICH channelisation code
M

Integer (0..255)
channelisation code for CD/CA-ICH in DL

Available CD access slot subchannel
C-CDSigPresent
0 to <maxSubChNum>

Lists the set of subchannels to be used for CD access preambles.  Note: if not present, all subchannels are to be used without access delays.

>CD access subchannel
M

Enumerated (0,1,2,….11)


Available CD signatures 

0 to <maxCDSigNum>

Signatures for  CD preamble in UL.  Note: if not present, all signatures are available for use.

>CD signature
M

Enumerated (0,1,2,….15)


Slot Format
M


Indicates slot format of PCPCH  for this CPCH set

> PC Preamble Slot Format 
M

Enumerated

(0, 1)
Slot format for optional power control preamble in UL 

> UL DPCCH Slot Format 
M

Enumerated

(0,1,2,3,4,5)
Slot format for UL DPCCH

>DL DPCCH Slot Format
M

Enumerated

(0, 1)
Slot format for DL DPCCH 

N_start_message
M

Integer (1..8)
Number of Frames for start of message indication

Channel Assignment Active
O
Boolean

When present, indicates that Node B send a CA message and mapping rule shall be used.

CPCH status indication mode
M

Enumerated

(PCPCH availability, PCPCH availability and minimum available Spreading Factor)
Defines the status information type broadcast on the CPCH Status Indication Channel (CSICH)


PCPCH Channel Info.

1 to <maxPCPCHs>



> UL scrambling code
M

Integer (0..255)
For PCPCH message part

> DL channelisation code
M

Integer 
(0…511)
For DPCCH in PCPCH message part

> DL scrambling code
O

Integer (0…255)
If not present, the primary DL scrambling code is used

> PCP length
M

Enumerated (0 access slots, 8 access slots)
Indicates length of power control preamble, 0 access slots (no preamble used) or 8 access slots

> UCSM Info
C-NCAA




>> Available Minimum Spreading Factor

1 to <maxSFNum

The UE may use this CPCH at any equal to or greater than the indicated Spreading Factor for PCPCH message part.  In UE channel selection mode, the Spreading Factor for initial access is the minimum Spreading Factor.

>>> Minimum Spreading Factor
M

Enumerated (4,8,16,32,64,128,256 )


>> NF_max 
M

Integer (1…64)
Maximum number of frames for PCPCH message part

>> Channel request parameters for UCSM

0 to <maxSigNum>

Required in UE channel selection mode.

>>>Available AP signature 

1 to <maxAPSigNum>

AP preamble signature codes for selection of this PCPCH channel.

>>>> AP signature
M

Enumerated (0,1,2,….15)


>>>Available AP access slot subchannel

0 to <maxSubChNum>

Lists the set of subchannels to be used for AP access preambles in combination with the above AP signature.  Note: if not present, all subchannels are to be used without access delays.

>>>> AP access slot subchannel
M

Enumerated (0,1,2,….11)


VCAM info
C-CAA




> Available Minimum Spreading Factor

1 to <maxSFNum



>> Minimum Spreading Factor
M

Enumerated (4,8,16,32,64,128,256 )


>>NF_max 
M

Integer (1..64)
Maximum number of frames for PCPCH message part

>> Maximum available number of PCPCH
M

Integer (1..64)
Maximum available number of PCPCH for the indicated Spreading Factor.

>> Available AP signatures
M
1 to <maxAPSigNum>

Signatures for AP preamble in UL.  

>>> AP signature


Enumerated (0,1,2,….15)


>> Available AP sub-channel
O
1 to < maxAP subCH

AP sub-channels for the given AP signature in UL. Note: if not present, all subchannels are to be used without access delays.


>>> AP sub-channel


Enumerated (0,1,2,…,11)


Condition
Explanation 

CDSigPresent
This IE may be included if IE”Available CD signatures” is present. 

NCAA
This IE is included if IE “Channel Assignment Active” is not present

CAA
This IE is included if IE "”Channel Assignment Active”  is present.

Range Bound
Explanation




MaxSubChNum
Maximum number of available sub channels (max = 12 subchannels )

MaxCDSigNum
Maximum number of available signatures for CD

(max = 16 signatures)

MaxSFNum
Maximum number of available SFs. In case of single code, max=7. 

MaxPCPCHs
Maximum number of PCPCH channels in a CPCH Set.

MaxAPSigNum
Maximum number of available signatures for AP(max = 16 signatures)

MaxAPsubCH
Maximum number of available sub channels for AP signature (max=12 sub channels)

NOTE:
Criteria for DL poiwer control needs to be defined.

10.2.6.45   CPCH Status Indication mode

CPCH Status Indication mode can take 2 values:  PCPCH Availability (PA) mode and PCPCH Availability with Minimum Available Spreading Factor (PAMASF) mode.  PAMASF mode is  used when Channel Assignment is active.  PA mode is used when Channel Assignment is not active (UE Channel Selection is active).  These two separate modes are described independently in the section that follows.  TS25.211 defines the Status Indicators (Sis) of the CSICH channel which convey the CPCH status information described here.  A CSICH may contain from 1 upto a maximum of 60 Status Indicators.    

PCPCH Availability (PA) mode

In PA mode, CPCH Status Indication conveys the PCPCH Channel Availability value which is a 1 to 16 bit value which indicates the availability of each of the 1 to 16 defined PCPCHs in the CPCH set.   There is one bit of the PCPCH Channel Availability (PCA) value for each defined PCPCH channel. If there are 2 PCPCHs defined in the CPCH set, then there are 2 bits in the PCA value.  And likewise for other numbers of defined PCPCH channels up to 16 maximum CPCH channels per set when UE Channel Selection is active.

The number of SIs (Status Indicators) per frame is a function of the number of defined PCPCH channels.

Number of defined PCPCHs
Number of SIs per frame

1, 2, 3
3

4,5
5

6,7,8,9,10,11,12,13,14,15
15

16
30

When the number of SIs per frame exceeds the number of defined PCPCHs, the SIs which exceed the number of PCPCHs shall be set to 0.  Otherwise, the value of the SI shall indicate the PCA value for one of the defined PCPCHs, where PCA=1 indicates that the PCPCH is available, and PCA=0 indicates that the 
PCPCH is not available.  SI0 shall indicate the PCA of PCPCH1, SI1 shall indicate the PCA of PCPCH2, etc., for each defined PCPCH.

PCPCH Availability with Minimum Available Spreading Factor (PAMASF) mode

In PAMASF mode is similar to the PA mode with two differences:  

1. The first three Status Indicators are used to convey the Minimum Available Spreading Factor (MASF) or maximum data rate which is available at that particular point in time.  

2. The remaining Sis each convey a PCA value fo one of the defined PCPCHs in the set, which may include upto 57 CPCHs when Channel Assignment is active.

MASF is a 3 bit number with bits MASF0 throught MASF2 where MASF0 is the MSB of the MASF value and MASF2 is the LSB of the MASF value.  MASF value bits map to Status Indicators (SIs) as follows:


MASF0 = SI0


MASF1  = SI1


MASF2 = SI2

The following table defines the  SI indicator values to convey the Minimum Available Spreading Factor:
Minimum Available Spreading Factor (MASF)
SI0
SI1
SI2
Semantics description

N/A
0
0
0
No CPCH resources available.  

256
0
0
1
Only 256 SF avaialble.

128
0
1
0
Only 128 or greater SF available.

64
0
1
1
Only 64 or greater SF available.

32
1
0
0
Only 32 or greater SF available.

16
1
0
1
Only 16 or greater SF available.

08
1
1
0
Onlu 8 or greater SF available.

04
1
1
1
All SFs available.

The remaining SIs convey PCA values for the PCPCHs defined in the CPCH set, or they are unused and set to 0.  The number of SIs (Status Indicators) per frame is a function of the number of defined PCPCH channels.

Number of defined PCPCHs
Number of SIs per frame

1, 2, 
5

3,4,5,6,7,8,9,10,11,12
15

13,14,15,16,17,18,19,20,21,22,23,24,25,26,27
30

28….57
60

When the number of SIs > (# PCPCHs + 3), the SIs greater than or equal to (#PCPCHs + 3) shall be set to 0.  Otherwise, the value of the SI shall indicate the PCA value for one of the defined PCPCHs, where PCA=1 indicates that the PCPCH is available, and PCA=0 indicates that the PCPCH is not available.  SI3 shall indicate the PCA of PCPCH1, SI4 shall indicate the PCA of PCPCH2, etc., for each defined PCPCH.

14.11
Versatile Channel Assignment mapping rule(FDD only)

When Versatile Channel Assignment Method (VCAM) is used in the CPCH procedure, the following mapping rules shall be used to specify one PCPCH. 

If the number of PCPCHs is less than or equal to 16, there is a one to one mapping between the CA index and the PCPCH index. Thus a suitable AP signature (and/or AP sub-channel) number is transmitted for the required spreading factor based on the broadcast system information, and the assigned PCPCH index (having the requested spreading factor) corresponds to the received CA index.
When the number of PCPCHs is greater than 16, a combination of an AP signature (and/or AP sub-channel) number and a CA signature number specifies one PCPCH as follows:
In VCAM mapping rule, a combination of an AP signature (and/or AP sub-channel) number and a CA signature number specifies one PCPCH. In a CPCH set, there are K available PCPCH’s which are numbered k=0,1,…, K-1, and there are R available Minimum Spreading Factor Ar, r=0,1,…,R-1, that a UE can request and use. The maximum available number of PCPCH’s and the number of available AP signatures (and/or AP sub-channels) for Ar  are denoted as Pr and Sr, respectively, for r=0,1,…,R-1. Tr represents the number of CA signatures for Ar which are needed for specifying PCPCH. The default value of Tr is 16.
Sr always satisfies 
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The list of available AP signatures (and/or AP sub-channels) for each Ar is renumbered from signature index 0 to signature index Sr -1, starting with the lowest AP signature (and/or AP sub-channel) number, and continuing in sequence, in the order of increasing signature numbers. 

Then for given AP signature (and/or AP sub-channel) number and CA signature number, the number k  that signifies the assigned PCPCH is obtained as 
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where i (i=0,1,…,Sr-1) is the AP signature (and/or AP sub-channel) index  for Ar,  j (j=0,1,…,min(Pr,Tr)-1) is the CA signature number for Ar and n is a nonnegative integer which satisfies 
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An example of the above mapping rule is shown in 18.1.
18
Appendices: Examples of operation
18.1
Example of VCAM mapping rule
Table XX. Example of Mapping Rule for PCPCH ( 16

PCPCH (k)
SF = 128
SF = 256

0
AP0(AP0), CA0
AP2(AP1), CA7
AP1(AP2), CA14
AP0(AP3), CA0
AP1(AP4), CA5
AP2 (AP5), CA10
AP3(AP6), CA15

1
AP1(AP1), CA0
AP0(AP2), CA7
AP2(AP0), CA14
AP1(AP4), CA0
AP2(AP5), CA5
AP3(AP6), CA10


2
AP2(AP2), CA0
AP1(AP0), CA7
AP0(AP1), CA14
AP2(AP5), CA0
AP3(AP6), CA5
AP0(AP3), CA11


3
AP0(AP0), CA1
AP2(AP1), CA8
AP1(AP2), CA15
AP3(AP6), CA0
AP0(AP3), CA6
AP1(AP4), CA11


4
AP1(AP1), CA1
AP0(AP2), CA8
AP2(AP0), CA15
AP0(AP3), CA1
AP1 (AP4), CA6
AP2(AP5), CA11


5
AP2(AP2), CA1
AP1(AP0), CA8
AP0(AP1), CA15
AP1(AP4), CA1
AP2(AP5), CA6
AP3(AP6), CA11


6
AP0(AP0), CA2
AP2(AP1), CA9

AP2(AP5), CA1
AP3(AP6), CA6
AP0(AP3), CA12


7
AP1(AP1), CA2
AP0(AP2), CA9

AP3(AP6), CA1
AP0(AP3), CA7
AP1(AP4), CA12


8
AP2(AP2), CA2
AP1(AP0), CA9

AP0(AP3), CA2
AP1(AP4), CA7
AP2(AP5), CA12


9
AP0(AP0), CA3
AP2(AP1), CA10

AP1(AP4), CA2
AP2(AP5), CA7
AP3(AP6), CA12


10
AP1(AP1), CA3
AP0(AP2), CA10

AP2(AP5), CA2
AP3(AP6), CA7
AP0(AP3), CA13


11
AP2(AP2), CA3
AP1(AP0), CA10

AP3(AP6), CA2
AP0(AP3), CA8
AP1(AP4), CA13


12
AP0(AP0), CA4
AP2(AP1), CA11

AP0(AP3), CA3
AP1(AP4), CA8
AP2(AP5), CA13


13
AP1(AP1), CA4
AP0(AP2), CA11

AP1(AP4), CA3
AP2(AP5), CA8
AP3(AP6), CA13


14
AP2(AP2), CA4
AP1(AP0), CA11

AP2(AP5), CA3
AP3(AP6), CA8
AP0(AP3), CA14


15
AP0(AP0), CA5
AP2(AP1), CA12

AP3(AP6), CA3
AP0(AP3), CA9
AP1(AP4), CA14


16
AP1(AP1), CA5
AP0(AP2), CA12

AP0(AP3), CA4
AP1(AP4), CA9
AP2(AP5), CA14


17
AP2(AP2), CA5
AP1(AP0), CA12

AP1(AP4), CA4
AP2(AP5), CA9
AP3(AP6), CA14


18
AP0(AP0), CA6
AP2(AP1), CA13

AP2(AP5), CA4
AP3(AP6), CA9
AP0(AP3), CA15


19
AP1(AP1), CA6
AP0(AP2), CA13

AP3(AP6), CA4
AP0(AP3), CA10
AP1(AP4), CA15


20
AP2(AP2), CA6
AP1(AP0), CA13

AP0(AP3), CA5
AP1(AP4), CA10
AP2(AP5), CA15


Note: 

· SF (A0) = 128, Number of AP (S0) = 3: Re-numbered AP0 = AP0, AP1 = AP1, AP2 = AP2
· SF (A1) = 256, Number of AP (S1) = 4: Re-numbered AP3 = AP0, AP4 = AP1, AP5 = AP2, AP6 = AP3
· P0=P1=21
· T0=T1=16.

· In this example, M0=7, M1=21
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