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1
Introduction

At RAN2#40, Motorola presented contribution R2-052873 proposing 2 potential enhancements to the BMC protocol in order to reduce UE power consumption. The second enhancement proposes that BMC Schedule Messages are extended to include the CBS Message Serial Number for each message scheduled in the next scheduling period. This contribution describes the solution in more detail and provides a CR to 25.324.

2
Description of BMC enhancement

With the current BMC specification, the UE is told the CBS Message Serial Number when it receives the BMC CBS Message but it does not know it in advance from the BMC Schedule Message. 

From the BMC Schedule Message the UE knows if the message is old or new. Obviously if the message is new then the UE must receive it. If the message is old (i.e. transmitted previously) then the UE can avoid reception of this message if it has already been successfully received. However, as the UE only knows the CBS Message ID but not know the CBS Message Serial Number it is impossible for the UE to determine if this old message is one that it has already successfully received. Therefore, to avoid the risk of missing a wanted CBS message, the UE must anyway received it. If, after reception, the UE determines from the CBS Message ID and CBS Message Serial Number that the UE has received the message previously then it does not forward it to the CBS application. This reception of previously received messages has a significant negative impact on the UE battery life. It would be preferable if the UE could know the Serial Number from the BMC Scheduling Message so that it can avoid unnecessary reception.

Currently, the BMC Schedule Message includes the following information for each CTCH TTI within the CBS Schedule Period:
1. Message Description Type, of length 1 octet, that indicates what the CTCH TTI contains (i.e. a new CBS message, a repetition of new CBS message within a schedule period, an old CBS message, etc). If a CBS message is segmented across more than one CTCH TTI then the same value of Message Description Type must be used for each CTCH TTI containing a part of the message. 

2. Message ID, of length 2 octets, which is only included if the Message Description Type for this CTCH TTI indicates a new CBS message or an old CBS message. If a CBS message is segmented across more than one CTCH TTI then Message ID is repeated for each CTCH TTI containing part of the message. It is noted that this duplication is somewhat inefficient.
3. Offset to CTCH BS index of first transmission, of length 1 octet. If the Description Type for this CTCH TTI indicates a repetition of an old or new CBS message within a schedule period, then this indicates the offset between to the first instance of this message within the schedule period. This enables the UE to determine the Message ID for this message.

The simplest approach to add the CBS Message Serial Numbers to be message would be to add a list of serial numbers with one instance for each Message ID included in the message. However, this will result in an unnecessary duplication of serial numbers if CBS messages are segmented across many CTCH TTI. 
An alternative approach would be add a list of CBS Message Serial Numbers with one instance for each new or old CBS message in the CBS Schedule Period. In this case an extra field, of length 1 octet, is required to point to the position in the CBS Schedule Period where this message starts. It is believed that the typical CBS message size will result in segmentation across CTCH TTI in which case this approach will be more efficient. 

Adding the list of CBS Message Serial Numbers to the end of the BMC Schedule Message will not have any backward compatibility issue as long as legacy UEs ignore the unrecognised bits appended to the end of the current message.  Although the current specification does not have any defined error handling or message extension capability, from offline discussions no issues with legacy UEs have been identified. Therefore, it is assumed that it is safe to extend the BMC Schedule Message.

Proposal

The proposed enhancement to BMC as described above is contained in the attached CR to 25.324. In addition to the change described the CR includes specified error handling so that the BMC messages could be extended in the future. It is proposed that this CR is agreed for release 6 but allowed to be implemented by pre-release 6 UEs.
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10
BMC Messages

10.1
General

A BMC message is equivalent with a BMC PDU. There are three types of BMC messages defined, CBS messages and CBS41 messages, which carry cell broadcast data from higher layer, and Schedule messages, which provide information for support of Discontinuous Reception (DRX) of cell broadcast data at the UE.

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.

The octet string of a BMC message is defined as the concatenation of the octets of the IEs maintaining the sequence order. The bits within an octet are numbered 0 to 7; bit 0 is the least significant bit and is transmitted first. The octets are transmitted in order of increasing octet number, i.e. starting with octet 1. This means that bit 0 of octet 1 is transmitted as the first (leftmost) bit in the Data field of the UMD PDU [1].

10.2
BMC CBS Message

The CBS Message carries the cell broadcast data and the address information if the address information is based on GSM CBS.

RLC-SAP: UM;

Logical channel: CTCH;

Direction: UTRAN ( UE.

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
	


10.3
BMC Schedule Message

The BMC Schedule Message describes for the succeeding CBS schedule period the time locations for each CBS Message and the location of the Schedule Message of the following CBS schedule period. The UE is not required to start receiving a CBS Schedule Period earlier than 100ms after UE has received the complete BMC Schedule message.

RLC-SAP: UM.

Logical channel: CTCH.

Direction: UTRAN ( UE.

Table 10. 3-1: Schedule Message

	Information Element
	Need
	Multi
	Type and reference
	Semantics description
	Version

	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.

The multiplicity for the IE "Message Description" does not require an additional length indication in the encoded message. The multiplicity shall be derived from the IE "Length of CBS Scheduling Period".
	

	BMC Schedule Message Extension
	OP
	
	Sec 11.12
	
	REL-6


10.4
BMC CBS41 Message

The CBS41 Message carries the cell broadcast data and the address information if the address information is based on ANSI-41 CBS.

RLC-SAP: UM.

Logical channel: CTCH.

Direction: UTRAN ( UE.

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
	


11
Information Elements

11.1
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
	This IE is coded as the binary representation of the Message Type. This IE is mapped onto a single octet.



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)


11.2
Message ID

Table 11.2-1: Message ID IE

	IE/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Message ID
	MP
	
	Octet string (2)
	Identification of source and type of CBS message.
The first octet contains octet 1 of the equivalent IE defined in and encoded according to [3] and so on.


11.3
Serial Number

Table 11.3-1: Serial Number IE

	IE/Group Name
	Need
	Multi
	Type and reference
	Semantics description

	Serial Number
	MP
	
	Octet string (2)
	Identification of variations of a CBS message (part of the overall CBS message identification).
The first octet contains octet 1 of the equivalent IE defined in and encoded according to [3] and so on.


11.4
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)

	Identification of the alphabet/coding and the language applied.
This IE is encoded according to [4].


11.5
CB Data

Table 11.5-1: CB Data IE

	IE/Group name
	Need
	Multi
	Type and reference
	Semantics description

	CB Data
	MP
	
	Octet string (N)
N ( 1
	Content of CBS message. The first octet contains octet 1 of the equivalent IE defined in and encoded according to [4] and so on.
NOTE:
This IE contains the CB Data as received in the SABP with the length indicator of the PER aligned bit string as received on SABP being removed.


NOTE:
The number N is less than or equal to 1246 octets if a GSM CBS message is broadcast.
11.6
Offset to Begin CTCH Block Set 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 first part of the current BMC Schedule Message.
This IE is coded as the binary representation of the Offset to Begin CTCH BS Index. This IE is mapped onto a single octet.
The value 0 is reserved.



11.7
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..255)
	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.
This IE is coded as the binary representation of the Lengh of CBS Schedule Period. This IE is mapped onto a single octet.
The Value 0 is reserved.



11.8
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
	
	Octet string (N)



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

	0
	1
	2
	3
	4
	5
	6
	7
	Bit

	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:
Each bit of the New CBS Message Bitmap refers to the content of CTCH BS index i, i=B,...,E. 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".

11.9
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
	This IE is coded as the binary representation of the Message Description Type. This IE is mapped onto a single octet.


	Message ID
	CV MDT1
	
	Octet string (2)
	This IE is coded as the binary representation of the Message ID. The first octet contains octet 1 of the equivalent IE defined in and encoded according to [3] and so on.


	Offset to CTCH BS index of first transmission
	CV MDT2
	
	Integer (0..255)
	This IE is coded as the binary representation of the Offset to CTCH BS index of first transmission. This IE is mapped onto a single octet.



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 CBS message within schedule period

	1
	New BMC CBS message (a BMC CBS message never previously sent)

	2
	Reading advised

	3
	Reading optional

	4
	Repetition of old BMC CBS message within schedule period

	5
	Old BMC CBS message (repetition of a BMC CBS 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)


NOTE:
Message Description Type values 0, 1, 4, 5 and 6 indicate transmission of a BMC message partly or completely.
11.10
Broadcast Address

Table 11.10-1: Data Coding Scheme IE

	IE/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Broadcast Address
	MP
	
	Octet string (5)
	Address information for higher layer.
The first octet contains octet 1 of the equivalent IE defined in and encoded according to [8] and so on.


11.11
CB Data41

Table 11.11-1: CB Data IE

	IE/Group name
	Need
	Multi
	Type and reference
	Semantics description

	CB Data41
	MP
	
	Octet string (N)
N ( 1
	Content of CBS message (ANSI-41). The first octet contains octet 1 of the equivalent IE defined in and encoded according to [8] and so on.


11.12
CBS Schedule Message Extension
	Information Element
	Need
	Multi
	Type and reference
	Semantics description
	Version

	Length of Serial Number List
	MP
	
	Integer (0..255)
	
	REL-6

	Serial Number List Entry
	MP
	0 to <Length of Serial Number List
	Sec. 11.13
	
	REL-6


11.13
Serial Number List Entry
	Information Element
	Need
	Multi
	Type and reference
	Semantics description
	Version

	Serial Number
	MP
	
	Sec. 11.3
	The CBS Message Serial Number  of the BMC CBS Message referred to by the CTCH BS Index. 
	REL-6

	CTCH BS Index
	MP
	
	Integer (0..255)
	The CTCH BS Index IE indicates the index of the CTCH BS within the BMC Schedule Period which contains the start of the BMC CBS Message. 

This IE is coded as the binary representation of the CTCH BS Index. This IE is mapped onto a single octet.
	REL-6
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