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INTRODUCTION

At the last RAN WG2 meeting the description of CPCH operation was finalized in TS 25.331 including both VCAM and UCSM modes of operation.   Text describing the contents of the CSICH for both VCAM and UCSM modes was included, in that PCPCH Availability (PCA) information was broadcast for UCSM mode and PCPCH availability (PCA) and Minimum Available Spreading Factor (MASF) information was broadcast for VCAM. There was however and error in the text describing the mapping of MASF/PCA information to the CSICH, where it was stated that unused SIs would be set to ‘0’ value, rather than containing repetition of SIs, as was the original intentions.
This document therefore, proposes to correct and to clarify the operation of CSICH and modify the description of information mapping to the CSICH..

DISCUSSION

In UCSM mode, the unused status indicator bits are modified to repeat a portion of the physical channel availability info.

In VCAM, the Minimum Available Spreading Factor (MASF) is an essential information for the fast and reliable operation of UE. In addition, the availability of each PCPCH (PCA) is also necessary for UE to verify the assigned PCPCH channel in VCAM. Both MASF and PCA are mapped to SIs in CSICH and it was named as PAMASF mode. In current PAMASF mode, however, the mapping relation between MASF/PCA and SIs in CSICH is inefficient because all-zero is just padded to unused SIs. If the number of unused SIs is large and thus, the number of padded zero is large, then UE should wait for MASF/PCA information until next frame with wasting time.  We modify the current mapping relation between MASF/PCA and SIs in CSICH to utilize the CSICH efficiently. In VCAM, it is necessary for UE to obtain MASF in CSICH as soon as possible in order to access quickly. It means that the period of MASF should as short as possible. 
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Figure 1. Mapping of MASF and PCAs to SIs in CSICH
Figure 1 shows the modified mapping relation, where N is the number of SIs in CSICH frame, K is the number of PCPCHs. The 3-bits MASF shall periodically repeat through the CSICH frame, and K PCAs correspond to K PCPCH availability shall be interlaced to repeated MASFs. The remaining J unused SIs shall be zero-padded. With the modified mapping relation, UE can acquire the MASF information more frequently and can access more quickly.

The attached CR contains changes needed in the RRC specification for CSICH correction. 
PROPOSAL

The following changes should be incorporated into the latest version of TS25.331, RRC Specification.  
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10.3.6.10
CPCH persistence levels

NOTE:
Only for FDD.

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
Need
Multi
Type and reference
Semantics description

CPCH set ID
MP

Integer (1 .. <maxCPCHsetcount>
Identifier for CPCH set info.

Dynamic persistence level
MP
1 to <maxTFs>
Dynamic persistence level 10.3.6.23
Persistence level for transport format.

10.3.6.11
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 10.3.5.4
Indicates the ID number for a particular CPCH set allocated to a cell.

TFS
MP

Transport Format 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

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

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 
MP

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

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 <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 slot subchannel
MP

Enumerated (0..11)


Available CD signatures 
OP
1 to <maxSigNum>

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

>CD signatures
MP

Enumerated (0..15)


Slot Format
MP


Indicates slot format of PCPCH for this CPCH set

> PC Preamble Slot Format 
MP

Enumerated

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

> UL DPCCH Slot Format 
MP

Enumerated

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

>DL DPCCH Slot Format
MP

Enumerated

(0, 1)
Slot format for DL DPCCH 

N_start_message
MP

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

Channel Assignment Active
OP

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

CPCH status indication mode
MP

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.
MP
1 to <maxPCPCHs>



> UL scrambling code
MP

Integer (0..79)
For PCPCH message part

> DL channelisation code
MP

Integer 

(0…511)
For DPCCH in PCPCH message part

> DL scrambling code
OP

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

> PCP length
MP

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
CV-NCAA




>> Available Minimum Spreading Factor
MP
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
MP

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


>> NF_max 
MP

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

>> Channel request parameters for UCSM
OP
1 to <maxSigNum>

Required in UE channel selection mode.

>>>Available AP signature 
MP
1 to <maxAPSigNum>

AP preamble signature codes for selection of this PCPCH channel.

>>>> AP signature
MP

Enumerated (0..15)


>>>Available AP access slot subchannel
OP
1 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
MP

Enumerated (0..11)


VCAM info
CV-CAA




> Available Minimum Spreading Factor
MP
1 to <maxSFNum



>> 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 <maxAPSigNum>

Signatures for AP preamble in UL. 

>>> AP signature


Enumerated (0..15)


>>> Available AP sub-channel
OP
0 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
MP

Enumerated (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.

Multi 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 power control needs to be defined.
10.3.6.12
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 subclause 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. 

10.3.6.12.1
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. 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(#PCPCHs)
Number of SIs per frame(NSI)

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 (#PCPCHs), the SIs which exceed  #PCPCHs shall be set to repeat the PCA values for the defined PCPCHs.  In general,
SI(n) = PCA( n mod (#PCPCHs)),
   where PCA(i) is availability of  PCPCHi,
   and n ranges from 0 to NSI.

10.3.6.12.2
PCPCH Availability with Minimum Available Spreading Factor (PAMASF) mode




In PAMASF mode, CPCH Status Indication conveys two information. One is the Minimum Available Spreading Factor (MASF) value and the other is the PCPCH Channel Availability (PCA) values. 
MASF is a 3 bit number with bits MASF(0) through MASF(2) where MASF(0) is the MSB of the MASF value and MASF(2) is the LSB of the MASF value. MASF value bits map to Status Indicators (SIs) as follows:


MASF(0) = SI0


MASF(1) = SI1


MASF(2) = SI2

The following table defines MASF(0), MASF(1), MASF(2) values to convey the MASF :
Minimum Available Spreading Factor (MASF)
MASF(0)
MASF(1)
MASF(2)
Semantics description

N/A
0
0
0
No CPCH resources available. 

256
0
0
1
Only 256 SF available.

`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
Only 8 or greater SF available.

04
1
1
1
All SFs available.

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 X.
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Figure X. 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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When all the changes have been made (using the "tools / track changes" feature of MS Word 97), the headers and page number need to be corrected other the headers will contain an error message like "error, reference not found". You can fix this by changing to page layout mode (view / page layout) to see the headers. Then, go to the menu item "view / header and footer", select the frame that contains the error message(s) ini the header and delete them (there are normally 2). Do not delete the page number in the middle. On the left side, write the spec name and current version number For example, "3G TS 21.111 version 3.0.0 (1999-04)". Go back to normal view.


9) 
For each group of changes, insert the correct starting page number. The number should be that which is a clean unmodified specification. It is only a guide to the reader only and so they can be +/- 1 page number wrong. Insert the page number using the following method. Go to the line following the first section break in your CR. Choose the menu item insert / page number / format / start at and insert the correct starting page number for that group of changes. click "OK" and then "CLOSE" (don't press "OK" at this last step). Repeat this step for each section break.


10)
When you have finished making all changes, go to "tools / track changes / highlight changes" and uncheck the "track changes while editing" box, otherwise the page numbers in the headers will be difficult to read. Make sure that the two other options in this box (highlight changes on screen" and "highlight changes in printed document" are both maked "X".


Examples of expressions of prevision in 3GPP specifications


To ensure that everybody else understands your proposed chnaged the same way that you do, it is very important to keep to the following rules:


SHALL: To be used to indicate a requirement. e.g. "The ME shall reset the USIM" is correct Do not use "The ME resets the USIM" or "the ME must reset the USIM"


SHOULD: To be used to indicate recommendation. i.e. if, among several possibilities one is recommended as particularly suitable, without mentioning or excluding others, or that a certain course of action is preferred but not necessarily required, or that (in the negative form) a certain possibility or course of action is deprecated but not prohibited.
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A more detailed guide to the 3GPP drafting rules can be found on the 3GPP server at:



ftp://ftp.3gpp.org/information/drafting-rules.pdf
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