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Introduction

It has been noted that the CSICH description which is presented in section 10.3.6.13 seems out of place and is not consistent with the other content in 10.3.  It has been suggested that this CSICH information is more appropriate for presentation as part of a UE procedure for reception of broadcast CSICH information.  This contribution presents a correction for this CSICH information in 25.331.

Discussion

The CSICH channel consists of CPCH status indicators which are broadcast in the unused portion of the AICH channel allocated to the CPCH set.  In a cell which ofers CPCH service, the Node B shall continuously transmit CPCH status indicators on the CSICH.  The interpretation of the information broadcast on the CSICH is dependant on the CSICH mode which is broadcast as part of the CPCH set information which is part of System information.  These status indicators are used by the UE in different ways, depending on the mode of CPCH operation.  If CPCH is configured to operate with UE channel selection, the CSICH information provides status of the available CPCH channels from which the UE may select a channel for access.  If CPCH is configured to operate with Channel Assignment, the CSICH information provides the available spreading factors which the UE may select for initial access;  in addition the UE uses the PCPCH channel availability to confirm the PCPC assignment which it receives in the CD/CA-ICH. 

The broadcast of CSICH information is similar to the broadcast of System Information and is used to manage the CPCH resources used by UE in the RRC connected state.  Therefore a new section 8.1.6 is proposed for 25331 to capture the UE procedures for broadcast of CSICH information.

Conclusion

The attached CR contains new procedures to describe UE actions related to broadcast of CSICH information.  In addition the CSICH information structure descriptions in section 10.3.6.13 are moved into the new CSICH procedure in section 8.1.  RAN2 should approve this correction to 25331 as documented in the attached CR.
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8.1.16
Broadcast of CSICH Information (FDD only)
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Figure 4: Broadcast of CSICH information

8.1.16.1
General

The purpose of this procedure is to broadcast system information from the UTRAN to UEs in a cell and to define UE actions on receipt of this information.
In FDD mode, when CPCH resources are allocated in a cell, the Node B broadcasts CPCH parameters and CPCH set info in SIB block type 8.  Node B also continuously broadcasts CPCH status information on the CSICH defined for each CPCH set in the cell.  TS25.211 defines the Status Indicators (SIs) of the CSICH channel which convey the CPCH status information  The CSICH information is continuously broadcast in a 20 msec CSICH frame and is constantly updated by Node B to contain the CPCH status at the beginning of that CSICH frame.  One of the parameters in CPCH set info is the CPCH status indication mode.  The CPCH status indication mode is set by RRC to indicate how the UE shall receive and respond to the SIs in the broadcast CSICH information.  The CSICH status information is used as part of the MAC CPCH access procedure defined in TS25.321.
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). A CSICH may contain from 3 upto a maximum of 60 Status Indicators.  In PA mode, the SIs convey the availability of each of the PCPCH channels defined in the CPCH set.  In PAMSF mode, the SIs convey the minimum available spreading factor and also the availability of each PCPCH defined in the CPCH set.   In PA mode, the meaning of each SI is as defined in section 8.1.16.2.  In PAMSF mode, the meaning of each SI is as defined in section 8.1.16.3

In PA mode and before each CPCH access attempt, the UE shall receive the broadcast CSICH information and shall select a PCPCH channel (and associated access preamble signature/subchannel) from the PCPCH channels which are indicated to be available in the broadcast.  The UE shall not select or attempt access to a PCPCH channel which is indicated to be busy.  If all PCPCHs are indicated to be unavailable, the UE shall abort this CPCH access.
In PAMSF mode and before each CPCH access attempt, the UE shall receive the broadcast CSICH information and shall select a spreading factor (and associated access preamble signature/subchannel) which is greater than or equal to the broadcast minimum available spreading factor.  If the minimum available spreading factor indicates no available CPCH resources, the UE shall abort this CPCH access.
In PAMSF mode and after receipt of a PCPCH channel assignment in the CD/CA-ICH and before transmission of the PCPCH power control preamble or PCPCH message on the assigned PCPCH, the UE shall confirm that the assigned PCPCH channel is a PCPCH channel which was indicated to be available in the last received broadcast CSICH information. The UE shall not transmit on a PCPCH channel which is indicated unavailable.  If the UE receives a channel assignment in the CD/CA-ICH for a PCPCH channel which is indicated to be unavailable, the UE shall abort this CPCH access.
8.1.16.2
CSICH Information Structure in 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. PCPCHs are numbered from PCPCH0 through PCPCH15. 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(=K)
Number of SIs per frame(=N)

1, 2, 3
3

4,5
5

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

16
30

The value of the SI shall indicate the PCA value for one of the defined PCPCHs, where PCA(n)=1 indicates that the PCPCH is available, and PCA(n)=0 indicates that the PCPCHn is not available. SI(0) shall indicate PCA(0) for PCPCH0, SI(1) shall indicate PCA(1) for PCPCH1, etc., for each defined PCPCH. When the number of SIs per frame exceeds the number of defined PCPCHs (K), the SIs which exceed K shall be set to repeat the PCA values for the defined PCPCHs. In general ,

SI(n) = PCA(n mod (K)),
where PCA(i) is availability of PCPCHi,
and n ranges from 0 to N-1.
8.1.16.3
CSICH Information Structure in PAMSF mode 

10.3.6.13.2
PCPCH Availability with Minimum Available Spreading Factor (PAMASF) mode

In PAMASF mode, CPCH Status Indication conveys two pieces of information. One is the Minimum Available Spreading Factor (MASF) value and the other is the PCPCH Channel Availability (PCA) value.
-
MASF is a 3 bit number with bits MASF0 through MASF2 where MASF0 is the MSB of the MASF value and MASF2 is the LSB of the MASF value.

The following table defines MASF(0), MASF(1) and MASF(2) values to convey the MASF. All spreading factors greater than MASF are available 
Minimum Available Spreading Factor (MASF)
MASF(0)
MASF(1)
MASF(2)


N/A

(No available CPCH resources)
0
0
0


256
0
0
1


128
0
1
0


64
0
1
1


32
1
0
0


16
1
0
1


08
1
1
0


04
1
1
1


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

Number of defined PCPCHs(K)
Number of SIs per frame(N)

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

PCA(n)=1 indicates that the PCPCHn is available, and PCA(n)=0 indicates that the PCPCHn is not available. PCA value for each PCPCH channel defined in a CPCH set shall be assigned to one SI (Status Indicator), and 3-bit MASF value shall be assigned to SIs as shown in Figure 61.
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Figure 61: Mapping of MASF and PCAs to SIs in CSICH
The number of repetition that 3-bit MASF values shall be repeated is 
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where (x( is largest integer less than or equal to x. Each MASF value it, MASF(n), shall be mapped to SI as follows.
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Each PCA value bit, PCA(n), shall be mapped to SI as follows.
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SIs shall be set to 0.

10.3.6.12
CPCH set info
NOTE:
Only for FDD.

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
Need
Multi
Type and reference
Semantics description

CPCH set ID
MP

CPCH set ID 10.3.5.3
Indicates the ID number for a particular CPCH set allocated to a cell.

TFS
MP

Transport Format Set 10.3.5.23
Transport Format Set Information allocated to this CPCH set.

TFCS
MP

Transport Format Combination Set 10.3.5.20
Transport Format Set Information allocated to this CPCH set

AP preamble scrambling code
MP

Integer (0..79)
Preamble scrambling code for AP in UL

AP-AICH scrambling code
MP

 Secondary Scrambling Code

10.3.6.73
Default is the same scrambling code as for the primary CPICH.

AP-AICH channelisation code
MP

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

CD preamble scrambling code
MP

Integer (0..79)
Preamble scrambling code for CD in UL

CD/CA-ICH scrambling code 
MD

Secondary Scrambling Code

10.3.6.73
Default is the same scrambling code as for the primary CPICH.

CD/CA-ICH channelisation code
MP

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

Available CD access slot subchannel
CV-CDSigPresent
1 to <maxPCPCH-CDsubCh>

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 slot subchannel
MP

Integer (0..11)


Available CD signatures 
OP
1 to <maxPCPCH-CDsig>

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

>CD signatures
MP

Integer (0..15)


DeltaPp-m
MP

Integer (-10..10)
In dB. Power offset between the transmitted CD preamble and UL DPCCH of the power control preamble or message part (added to the preamble power to calculate the power of the UL DPCCH )

UL DPCCH Slot Format 
MP

Enumerated

(0,1,2)
Slot format for UL DPCCH in power control preamble and in message part

N_start_message
MP

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

N_EOT
MP

Integer(0...7)
Actual number of appended EOT indicators is T_EOT = N_TTI * ceil(N_EOT/N_TTI), where N_TTI is the number of frames per TTI and "ceil" refers to rounding up to nearest integer.

Channel Assignment Active
OP

Boolean
When present, indicates that Node B send a CA message and VCAM mapping rule (14.11) shall be used.

CPCH status indication mode
MP

CPCH status indication mode 10.3.6.13




PCPCH Channel Info.
MP
1 to <maxPCPCHs>



> UL scrambling code
MP

Integer (0..79)
For PCPCH message part

> DL channelisation code
MP

Integer 

(0…511)
For DL DPCCH for PCPCH message part

> DL scrambling code
MD

Secondary Scrambling Code

10.3.6.73
Default is the same scrambling code as for the primary CPICH.

> PCP length
MP

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

> UCSM Info
CV-NCAA










>>Minimum Spreading Factor
MP

Integer (4,8,16,32,64,128,256 )
The UE may use this PCPCH at any Spreading Factor equal to or greater than the indicated minimum Spreading Factor. The Spreading Factor for initial access is the minimum Spreading Factor.

>> NF_max 
MP

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

>> Channel request parameters for UCSM
MP
1 to <maxSig>

Required in UE channel selection mode.

>>>Available AP signature 
MP
1 to <maxPCPCH-APsig>

AP preamble signature codes for selection of this PCPCH channel.

>>>> AP signature
MP

Integer (0..15)


>>>Available AP access slot subchannel
OP
1 to <maxPCPCH-APsubCh>

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

>>>> AP access slot subchannel
MP

Integer (0..11)


VCAM info
CV-CAA




> Available Minimum Spreading Factor
MP
1 to <maxPCPCH-SF>



>> Minimum Spreading Factor
MP

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


>>NF_max 
MP

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

>> Maximum available number of PCPCH
MP

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

>> Available AP signatures
MP
1 to <maxPCPCH-APsig>

Signatures for AP preamble in UL. 

>>> AP signature


Integer (0..15)


>> Available AP sub-channel
OP
1 to <maxPCPCH-APsubCh>

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
MP

Integer (0..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.

10.3.6.13
CPCH Status Indication mode

NOTE:
Only for FDD.

This is the power per transmitted CSICH Indicator minus power of the Primary CPICH.

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

CPCH Status Indication mode
MP

Enumerated

(PA mode, PAMSF mode)
Defines the status information type broadcast on the CPCH Status Indication Channel (CSICH)


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). TS25.211 defines the Status Indicators (SIs) of the CSICH channel which convey the CPCH status information described here. A CSICH may contain from 3 upto a maximum of 60 Status Indicators.  Section 8.1.16 defines the UE procedure for reception and use of the CSICH information.























































































































11.3.6
Physical channel information elements

CPCH-StatusIndicationMode ::=

ENUMERATED {











pa-mode,











pamsf-mode }
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