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1
Introduction

Currently there are some efforts in RAN WG3 to align the encoding of CBS relevant information elements in order to avoid the need for transcoding in the RNC. It seems that the encoding of messages in BMC is not unambigous.

2
Message encoding

2.1
General

Currently the message encoding in BMC is not defined in a formal manner but rather with the help of descriptions. In a number of cases this is not unambigous. It is assumed that a straight forward translation of information elements to ASN.1 is intended. There would be a need to specify whether aligned PER or unaligned PER is to be used.

Concerning bit order the following is stated in 25.324. No ASN.1 is included that defines the encoding.

BMC messages and information elements are specified using the tabular format methodology as specified in TR 25.921, and additional text is describing the encoding.

NOTE:
Only IEs marked as MP or CV in the "Need" column exists.

BMC messages (i.e. BMC PDUs) specified by tabular format consist of an ordered sequence IE1,..,IEn of information element fields.

Let (A1,IE,..,AN,IE) be the bit string of an information element IE. A1,IE is equal to the leftmost bit of the information element field and AN,IE is equal to the rightmost bit of the information element field.

The bit string of a BMC message is defined as the concatenation (A1,IE1,..,AN,IE1), …, (A1,IEn,..,AN,IEn) of the bit strings of the IEs maintaining the sequence order.

2.2 CBS Message

The encoding of this message itself seems to be no problem. Option 2 does not require ASN.1 specification on message level.

Table 10.2-1: CBS Message

Information Element
Need
Multi
Type and reference
Semantics description

Message Type
MP

Sec. 11.1


Message ID
MP

Sec. 11.2


Serial Number
MP

Sec. 11.3


Data Coding Scheme
MP

Sec. 11.4


CB Data
MP

Sec. 11.5


Excerpt from 23.041:

Octet Number(s)
Parameter

1
Message Type

2 – 3
Message ID

4 – 5
Serial Number

6
Data Coding Scheme

7 – n
CB Data

The encoding of the message would be done by concatenation of the information elements according to 25.324.

2.2.1 Message Type

Table 11.1-1: Message Type IE

IE/Group name
Need
Multi
Type and reference
Semantics description

Message Type
MP

Enumerated (0 .. 255)

Table 11.1-2


Coding of Message Type

Table 11.1-2: Coding of Message Type IE

1
CBS Message

2
Schedule Message

3
CBS41 Message

0, 4.. 255
Reserved for future use (PDUs with this coding will be discarded by this version of the protocol)

It is not unambigous how the encoding of ENUMERATED(0..255) is to be done. 23.041 refers to 25.324 where no unambigous coding is provided. It is suggested to specify:

The IE “Message Type” is coded as follows:

MessageType ::= INTEGER(0..255) using unaligned PER.

2.2.2
Message ID
Table 11.2-1: Message ID IE
IE/Group name
Need
Multi
Type and reference
Semantics description

Message ID
MP

Bitstring(16) [3]
Identification of source and type of CBS message

The encoding of this information element is done according to [3]. It is suggested to explicitely state this in 25.324.
2.2.3
Serial Number

Table 11.3-1: Serial Number IE

IE/Group Name
Need
Multi
Type and reference
Semantics description

Serial Number
MP

Bitstring(16) [3]
Identification of variations of a CBS message (part of the overall CBS message identification)

The encoding of this information element is done according to [3]. It is suggested to explicitely state this in 25.324.
2.2.4

Data coding scheme

Table 11.4-1: Data Coding Scheme IE

IE/Group name
Need
Multi
Type and reference
Semantics description

Data Coding Scheme
MP

Bitstring(8) [4]

Identification of the alphabet/coding and the language applied

The encoding of this information element is done according to [4]. It is suggested to explicitely state this in 25.324.
2.2.5 CB Data

Table 11.5-1: CB Data IE

IE/Group name
Need
Multi
Type and reference
Semantics description

CB Data
MP

Bitstring(N*8)
N ( 1
Content of CBS message

NOTE:
The number N is less than or equal to [1246] octets if a GSM CBS message is broadcast.
In RAN WG3 a proposal exists to encode this element using aligned PER of the ASN.1 Bitstring(1..9968). This will lead to an encoding consisting of two parts.

· a length indication

· data
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According to 23.041 the parameter is comprised of (excerpt from 23.041):

This parameter consists of the WRITE-REPLACE primitive parameters Number-of-Pages, CBS‑Message‑Information‑Page and CBS-Message-Information-Length as received from the CBC (see also 3GPP TS 25.324 [19]). The CBS-Message-Information-Page contains the user information (see subclause 9.2.2).

It is not totally clear whether both Length indication and Data would be transmitted over the air interface or the Data only. In case only the Data are transmitted the RNC would be required to remove the Length indication from the IE that is received via SABP. According our understanding the Data itself contains enough information to interpret it. Thus the length indicator that is generated by the PER encoder would not be required.

For the sake of simplicity it is proposed that the same encoding as being used on SABP is used over the air interface for this IE. This includes the Length indication. It is proposed to define the following encoding:

CB_Data  ::=
Bitstring(1..9968)

This is inline with the proposal for SABP.

2.3
Schedule Message

Table 10. 3-1: Schedule Message

Information Element
Need
Multi
Type and reference
Semantics description

Message Type
MP

Sec. 11.1


Offset to Begin CTCH BS index
MP

Sec. 11.6


Length of CBS Scheduling Period
MP

Sec. 11.7


New Message Bitmap
MP

Sec. 11.8


Message Description
MP
1 to <Length of CBS Scheduling Period>
Sec. 11.9
Message Description IE is included for each new message (1 in the New message bitmap) as well as for each old message (0 in the New message bitmap). The i-th Message Description IE refers to the i-th bit in the New Message Bitmap IE.

2.3.1 Message Type

See 2.2.1.

2.3.2 Offset to Begin CTCH BS index

Table 11.6-1: Offset to Begin CTCH Block Set Index IE

IE/Group name
Need
Multi
Type and reference
Semantics description

Offset to Begin CTCH BS Index
MP

Integer
(1..255)
Pointer to the first CTCH BS of the next CBS Schedule Period relative to the CTCH BS index of the current BMC Schedule Message

It is not unambigous how the encoding of Integer(1..255) is to be done.

It is suggested to specify:

The IE “ Offset to Begin CTCH BS Index ” is coded as follows:

OffsetToBeginCTCHBSIndex ::= INTEGER(1..255) using unaligned PER.

2.3.3 Length of CBS Schedule Period

Table 11.7-1: Length of CBS Schedule Period IE

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

Length of CBS Schedule Period
MP

Integer
(1..256)
Number of consecutive CTCH BS of the next CBS Schedule Period. Together with Offset to Begin CTCH BS Index it points to the end of the CBS schedule period.

It is not unambigous how the encoding of INTEGER(1..256) is to be done.

It is suggested to specify:

The IE “ Length of CBS Schedule Period ” is coded as follows:

LengthOfCBSSchedulePeriod ::=  INTEGER(1..256) using unaligned PER.

2.3.4 New Message Bitmap

Table 11.8-1: New Message Bitmap IE

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

New Message Bitmap
MP

Bitmap(N*8)



if "Length of CBS Schedule Period" mod 8 ( 0 then

N = "Length of CBS Schedule Period" div 8,

else

N = "Length of CBS Schedule Period" div 8 + 1.

Table 11.8-2
Bitmap indicating CTCH BS which contains new CBS Messages completely or partly

Coding of New Message Bitmap.

Table 11.8-2: Coding of New Message Bitmap IE

7
6
5
4
3
2
1
0



CTCH BS index B
CTCH BS index B+1
CTCH BS index B+2
...




octet 1










octet 2










...



...
CTCH BS index E-1
CTCH BS index E
0
0
0
0
octet n


Legend:
B
First CTCH BS index of the CBS schedule period, 1 ( B ( 256
E
Last CTCH BS index of the CBS schedule period, 


E = B + Length of CBS Schedule Period – 1



CTCH BS Index i:
Bit i of the New CBS Message Bitmap refers to the content of CTCH BS index i. Its meaning is as follows:

1
The CTCH BS index i contains a BMC Message partly or completely which 
was either not sent during the previous schedule period, 
or sent unscheduled during the preceding schedule period; 
or, the CTCH BS is indicated as of free usage, reading advised;
or it contains the Schedule Message partly or complete of the following CBS schedule period, 
or it contains a CBS41 Message partly or complete. 
The value is 1 both for the first transmission of a given BMC message in the CBS schedule period or a repetition of it within the CBS schedule period.

0
The CTCH BS is such that value 1 is not suitable.

The length of the New Message Bitmap is given by the IE Length of CBS Schedule Period. If it is not a multiple of 8 the remaining bit positions are padded with "0".

The encoding of this IE should be straight forward. Octet 1 and bit 7 should be the leftmost bit in the bitstring.

2.3.5
Message Description
Table 11.9-1: Message Description IE

IE/Group Name
Need
Multi
Type and reference
Semantics description

Message Description Type
MP

Enumerated(0..255)

Table 11.9-3


Message ID
CV MDT1

Enumerated (0 .. 216-1) [3]


Offset to CTCH BS index of first transmission
CV MDT2

Integer (0..255)


Table 11.9-2: Conditions

Condition
Explanation

MDT1
If Message Description Type = 1 or 5 then:
the CB-Message-Id IE is included

MDT2
If Message Description Type = 0 or 4 then:
the Offset to CTCH BS index of first transmission IE is included pointing to the CTCH BS index where the BMC message is transmitted the first time within the schedule period.

Table 11.9-3: Encoding of Message Description Type

Value
Explanation

0
Repetition of new BMC message within schedule period

1
New message

2
Reading advised

3
Reading optional

4
Repetition of old BMC message within schedule period

5
Old message (repetition of a message sent in a previous schedule period)

6
Schedule message

7
CBS41 message

8
no message

9.. 255
Reserved for future use 
(IEs received with this value will be replaced by value 3)

It is not unambigous how the encoding of ENUMERATED(0..255) is to be done.

It is suggested to specify:

The IE “Message Description Type ” is coded as follows:

MessageDescriptionType  ::= INTEGER(0..255) using unaligned PER.
The encoding of the IE “Message ID” is specified in 23.041.

The IE “Offset to CTCH BS index of first transmission” is coded as follows:

OffsetToCTCHBSIndexOfFirstTransmission  ::= INTEGER(0..255) using unaligned PER.

It should be noted that no additional length indicator is required to define the number of instances of the IE “Message Description”. This is derived from the IE “ Length of CBS Schedule Period”.

2.4
CBS41 Message

Table 10.4-1: CBS41 Message

Information Element
Need
Multi
Type and reference
Semantics description

Message Type
MP

Sec. 11.1


Broadcast Address
MP

Sec. 11.10


CB Data41
MP

Sec. 11.11


2.4.1 Message Type

See 2.2.1

2.4.2 Broadcast Address

Table 11.10-1: Data Coding Scheme IE

IE/Group name
Need
Multi
Type and reference
Semantics description

Broadcast Address
MP

Bitstring(40) [8]
Address information for higher layer

The encoding of the IE “Broadcast Address” is specified in [8].

2.4.3 CB Data41

Table 11.11-1: CB Data IE

IE/Group name
Need
Multi
Type and reference
Semantics description

CB Data41
MP

Bitstring(N*8)
N ( 1 [8]
Content of CBS message (ANSI-41)

The encoding of the IE “CB Data41” is specified in [8].

3
Conclusion

The encoding of some information elements is not unambigous. It is suggested to include ASN.1 descriptions for these IEs and specify that unaligned PER is used for the encoding. 

Therefore it is suggested to

· add an ASN.1 description for these IEs

· clarify that no additional length indicator is needed for the IE “Message description”

A companion document implements the proposals in CR form.
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