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Foreword

This Technical Specification (TS) has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of this TS are subject to continuing work within 3GPP TSG-RAN and may change following formal TSG RAN approval.

1. 
Scope

The present document provides the description of the Broadcast/Multicast Control Protocol (BMC). This protocol adapts broadcast and multicast services on the radio interface.

2. 
References

[1] 
3GPP TS 25.322: "RLC Protocol Specification"

[2] 
3GPP TS 25.301: “Radio Interface Protocol Architecture”

[3] 
3GPP TS 23.041: “Technical realisation of Cell Broadcast Service (CBS)

3. 
Definitions and Abbreviations 

AS
Access Stratum

BMC
Broadcast/Multicast Control

C-SAP
Control Service Access Point

CBS
Cell Broadcast Service

kbps
kilo-bits per second

L1
Layer 1 (physical layer)

L2
Layer 2 (data link layer)

L3
Layer 3 (network layer)

MAC
Medium Access Control

NAS
Non Access Stratum

NSAPI
Network layer Service Access Point

PDCP
Packet Data Convergence Protocol

RLC
Radio Link Control 

RRC
Radio Resource Control

UE
User Equipment

4. 
General 

4.1. Model of BMC

Broadcast/Multicast Control (BMC ) is a sublayer of L2 that exists in the User-Plane only. It is located above RLC. The L2/BMC sublayer is assumed as transparent for all services except broadcast/multicast).

Figure 1 shows the model of the L2/BMC sublayer within the UTRAN radio interface protocol architecture.

At the UTRAN side, the BMC sublayer shall consist of one BMC protocol entity per cell. Each BMC entity requires a single CTCH, which is provided by the MAC sublayer, through the RLC sublayer. The BMC requests the Unacknowledged Mode service of the RLC.

It is assumed that there is a function in the RNC above BMC that resolves the geographical area information of the CB message (or, if applicable, performs evaluation of a cell list) received from the Cell Broadcast Center (CBC). A BMC protocol entity serves only those messages at BMC-SAP that are to be broadcast into a specified cell.
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Figure 1: BMC protocol model

5. 
Functions

The functions are specified in TS 25.301. They are:

UTRAN side

· Storage of CB Messages

· Generation of inband scheduling messages to enable discontinuous reception (DRX) 

· CBS “traffic volume monitoring” and request for CTCH/FACH resources from RRC

· Transmission of CB messages to UE (including scheduling and repetition)

UE side

· Delivery of CB messages to upper layer

· Evaluation of CTCH inband scheduling message

· Indication of inband scheduling parameters to RRC

6. Services provided to Upper Layers

The BM-SAP provides a broadcast/multicast transmission service in the user plane on the radio interface for common user data in unacknowledged mode. 

Note:
This chapter depends on the specification of the CBC-RNC-interface protocol (TS of RAN WG 3) and the requirements of the CB application and the underlying interfaces (TS 023.041 under specification of T WG 2 SWG 3). RAN WG 2 has based its work on the available specifications.

The BMC sublayer interacts with other entities as illustrated in figure 1 of chapter 4. The interactions with the upper layer/U-plane and the RRC layer are specified in terms of primitives where the primitives represent the logical exchange of information and control between the BMC sublayer and higher layers. They do not specify or constrain implementations. The (adjacent) layers connect to each other through Service Access Points (SAPs). 

Three types of primitives are used for this document, as follows.

· REQUEST

   This type is used when a higher layer is requesting a service from a lower layer

· INDICATION:

    This type is used by a lower layer providing a service to notify its higher layer of activities concerning that higher layer

· CONFIRM:

    This type is used by a lower layer providing the requested service to confirm to the higher layer that the activity has been completed.

The primitives defined below are for communications between upper layer and BMC, as well as RRC and BMC in the same protocol stack.

 For the BMC sublayer two sets of primitives are defined

*
Primitives between BMC and upper layer (U-plane):

BMC ‑ Generic name ‑ Type: Parameters

*
Primitives between BMC and the RRC entity:

CBMC ‑ Generic name ‑ Type: Parameters.

7. Services expected from RLC

The BMC uses the unacknowledged mode service of the RLC sublayer.
See [1] TS 25.322 RLC Protocol Specification for details.

8. 
Elements for layer-to-layer communication 


8.1. Service Primitives between RRC and BMC

8.1.1. Primitives

The  primitives supported at CBMC-SAP between RRC and BMC are shown in Table 1.

Table 1: Primitives between BMC and RRC

Generic Name
Parameters

CBMC-Measurement-IND
CB-Traffic-Volume

CBMC-Rx-IND
Action, DRX selection

CBMC-Config-REQ
CTCH configuration

8.1.1.1. CBMC-Measurement-IND

The CBMC-Measurement-IND primitive is used by BMC to indicate the CB traffic volume.
Primitive Type: indication.

Parameters: 

· CB-Traffic-Volume

8.1.1.2. CBMC-Rx-IND

The CBMC-Rx-IND primitive is used by BMC to indicate to RRC whether CB message reception shall start or stop and indicate when CB messages of interest are arriving in the next CB DRX period.

Primitive Type: indication.

Parameters: 

· Action

· DRX selection

8.1.1.3. CBMC-Config-REQ

The CBMC-Config-REQ primitive is used by RRC to inform the BMC about the setting of the CTCH configuration.

Primitive Type: indication.

Parameters: 

· CTCH configuration

8.1.2. Parameters

8.1.2.1. CB-Traffic-Volume
Expected CTCH transmission rate [kbps]

Value set: 0,1,..,20
8.1.2.2. Action

0
Start CBS reception

1
Stop CBS reception
8.1.2.3. DRX selection

List of absolute TBS indices which are of interest and which should be received by Layer 1
8.1.2.4. CTCH configuration

Scheme of absolute TBS indices: TBS1,...,TSB256.
Current TBSi , 1 ( i ( 256.
Transport Format Set of the allocated FACH (TB size, TBS size, TTI).

Reserved CTCH transmission rate [kbps]: 0,1,..,20
8.2. Service Primitives between upper layer (U-plane) and BMC

8.2.1. Primitives

The  primitives supported at BMC-SAP between BMC and upper layer (U-plane) are shown in Table 2.

Table 2:  Primitives between BMC and upper layer

Generic Name
Parameters

BMC-Data-REQ
CB-Message-ID,
[, Old-Serial-Number],
New-Serial-Number,
Data-Coding-Scheme, 
CB-Data ,
[Category,]
Repetition-Period, 
Number-of-Broadcasts-Requested

BMC-Data-IND
CB-Message-ID,
Serial-Number,
Data-Coding-Scheme, 
CB-Data

BMC-Data-CNF
CB-Message-ID,
Serial-Number (ffs.)

BMC-Congestion-IND


BMC-Normal-IND


BMC-Activation-REQ
CB-Message-ID (n times)

BMC-Deactivation-REQ
CB-Message-ID (n times)

BMC-DRX-REQ
CB-DRX-Schedule-Period, Reserved-CB-Capacity

BMC-Error-IND
Cause

8.2.1.1. BMC-Data-REQ

The BMC-Data-REQ primitive is used by upper layer to request repeated transmission of CBS messages.

Primitive Type: request.

Parameters: 

· CB-Message-ID

· [, Old-Serial-Number],

· New-Serial-Number,

· Data-Coding-Scheme, 

· CB-Data

· [Category,]
· Repetition-Period, 
· Number-of-Broadcasts-Requested
8.2.1.2. BMC-Data-IND

The BMC-Data-IND primitive is used to indicate received CB messages to upper layer.

Primitive Type: indication.

Parameters: 

· CB-Message-ID

· Serial-Number,

· Data-Coding-Scheme, 

· CB-Data

8.2.1.3. BMC-Data-CNF

The BMC-Data-CNF primitive is used to indicate the complete broadcast of CB messages.

Primitive Type: confirmation.

Parameters: 

· CB-Message-ID

· Serial-Number

8.2.1.4. BMC-Congestion-IND

The BMC-Congestion-IND primitive is used to indicate to upper layer (BM-IWF) that the BMC entity is congested.

Primitive Type: indication.

Parameters: None.
· 
8.2.1.5. BMC-Normal-IND

The BMC-Congestion-IND primitive is used to indicate to upper layer (BM-IWF) that the BMC has recovered and is operating normal.

Primitive Type: indication.

Parameters: None.
8.2.1.6. BMC-Activation-REQ

The BMC-Activation-REQ primitive is used to request CB message reception and to notify which CB messages are of interest and shall be delivered to the upper layer.

Primitive Type: request.

Parameters: 

· CB-Message-ID (n times)
8.2.1.7. BMC-Deactivation-REQ

The BMC-Deactivation-REQ primitive is used to request stop of reception of listed CB messages. If no more CB message are to receive CB message reception shall stop at all.

Primitive Type: request.

Parameters: 

· CB-Message-ID (n times)
8.2.1.8. BMC-DRX-REQ

The BMC-DRX-REQ primitive is used to command CB DRX.

Primitive Type: request.

Parameters: 

· CB-DRX-Schedule-Period

· Reserved-CB-Capacity

8.2.1.9. BMC-Error-IND

The BMC-Error-IND primitive is used to indicate unsuccessful operations of the BMC entity requested.

Primitive Type: indication.

Parameters: 

· Cause
8.2.2. Parameters

8.2.2.1. CB-Message-ID

Part of the CB message identification describing the type of CB message. 
This parameter is described in 3GPP TS 23.041.
8.2.2.2. Serial Number

Part of the CB message identification describing vaiants of a CB message. 
This parameter is described in 3GPP TS 23.041.
8.2.2.3. Data-Coding-System

Data coding system applied to the CB information. 
This parameter is described in 3GPP TS 23.038.

8.2.2.4. CB-Data

CB information to be broadcast


Note:
The relation to GSM CBS pages can be found in TR 25.925 or TS 23.041.
8.2.2.5. Category

Indicates the category (priority) of the CB message.
Values:
HIGH (CB message is to be broadcast at the earliest opportunity in the reserved CB capacity of the current CB DRX schedule period.
NORMAL (default) (CB messages to be broadcast according to the associated repetition period.
BACKGROUND (CB message to be broadcast in the CB capacity not occupied by HIGH or NORMAL CB messages within a CB DRX schedule period.

This parameter is described in 3GPP TS 23.041.

8.2.2.6. Repetition-Period

Indicates the period of time after which broadcast of the CB message should be repeated. 
This parameter is described in 3GPP TS 23.041.
Note:
For GSM, the repetition period is a multiple of 1.883 seconds (cf. TS 23.041).

8.2.2.7. Number-of-Broadcasts-Requested

Number of times a CB message is to be broadcast.
Values:
0





indefinitely
n, 1 ( n ( 65535

finite number of times to be broadcast

This parameter is described in 3GPP TS 23.041.
8.2.2.8. CB-DRX-Schedule-Period

Indication of the CB DRX schedule period length. 
This parameter is described in 3GPP TS 23.041.
Note:
When CBC is commanding a schedule period it has used the timing given in GSM 04.12A conversion function is described in TS 25.401 (ffs.).

8.2.2.9. Reserved-CB-Capacity

Indicates the capacity reserved for CB messages with Category = HIGH or new CB messages. 
This parameter is described in 3GPP TS 23.041.
8.2.2.10. Cause

CB message already stored.

Old CB message not stored.
9. Procedures

9.1. BMC Message Broadcast


[image: image3.wmf]UE

UTRAN

BMC 

CBS 

message




Figure 1: Procedure for broadcast of CB messages

This procedure is used for broadcasting BMC messages from the network to UEs in a cell. The UE can be in the RRC IDLE mode, or in the URA_PCH and CELL_PCH RRC states of  RRC Connected mode.

Two types of BMC messages are identified:  CBS Message  and  Schedule Message.

Note:
The CB message reception in Connected mode is ffs.
9.2. Generation of Schedule message

(input required)

9.3. Traffic volume measurement and reporting

(input required)

10.  BMC Messages 

A BMC message is equivalent with a BMC PDU. There are two types of BMC messages defined, CBS 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.   

10.1. BMC CBS Message

The CBS Message carries the cell broadcast data and the identification and coding information of it.
RLC-SAP: UM
Logical channel: CTCH

Direction: UTRAN ( UE 

Information Element
Presence
Range
IE type and reference
Semantics description

Message Type
M




CB Message ID
M




Serial Number
M




Data Coding Scheme
M




CB Data
M




10.2. 
BMC Schedule Message


The Schedule Message describes the succeeding CB DRX cycle and the locations when which CBS Message or Schedule Message of the following CB DRX cycle can be received.
RLC-SAP: UM

Logical channel: CTCH

Direction: UTRAN ( UE 

Information Element
Presence
Range
IE type and reference
Semantics description

Message Type
M




Offset to Beginn TBS index
M




Length of CBS Scheduling Period
M




New Message Bitmap
M




New Message Descripton
M




Other Message Description
M




11. Information Elements

[Note: This chapter is based on 3GPP 23.041 and 04.12. It needs to be reviewed]

11.1. Message Type




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

Message Type
M

enumerated


Coding of Message Type
0000 0001
CBS Message

0000 0010
Schedule Message

11.2. CB Message ID

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

Message Type
M

enumerated
Identification of source and type of CBS message



Coding: 0000H .. FFFFH

This information element is described in 3GPP TS 23.041.

11.3. Serial Number


Length: 16 bit

Coding:

IE/Group Name
Presence
Range
IE Type and reference
Semantics description

Serial Number



Identification of variations of a CBS message and is part of the overall CBS message identification

   GS


The Geographical Scope IE indicates the geographical area over which the Message Code is unique and the Display Mode; see Table below.

Enumerated: 2 bits


   Message Code


The Message Code IE identifies different message themes

Enumerated: 10 bits


   Update Number


The Update Number indicates a change of the same message.

Enumerated: 4 bits


Length 16 bits

Coding of GS
GS
Display Mode
Geographical area

00
Immediate
Cell wide

01
Normal
PLMN wide

10
Normal
Location Area wide

11
Normal
Cell wide

This information element is described in 3GPP TS 23.041.

11.4. CB Coding Scheme

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

CB Coding Scheme
M

Cf. TS 23.038
Identification of the alphabet/coding and the language applied


Length: 8 bits

Coding: See 3GPP TS 23.038.

This information element is described in 3GPP TS 23.041 and 3GPP TS 23.038.
11.5. CB Data

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

CB Data
M


Content of CBS message


Length: variable (1 octet ... NCB,NCB = 1246 octets)

Coding: ---

Note:
For R99 the CB-Data IE equals to the CBS  message parameters 
Number-of-Pages  (1 octet),
 (CBS-Message-Information-Page 1 (82 octets), CBS-Message Information-Length 1 (1 octet)) 
[,.., ( CBS-Message-Information-Page 15 (82 octets), CBS-Message Information-Length 15 (1 octet))]
sent over the CBC-RNC-interface. NCB depends on the specification of the CBC-RNC reference point by RAN WG 3. It is currently calculated as  1 + 15 (82 + 1). (cf. 3GPP TS 23.041).
11.6. Offset to Begin TBS Index

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

Offset to Begin TBS Index
M

Enumerated
(1..255)
Pointer to the first TBS of the next CBS Schedule Period relative to the TBS index of the current BMC Schedule Message

Length: 8 bits

Coding: ---
11.7. Length of CBS Schedule Period
Information Element/Group name
Presence
Range
IE type and reference
Semantics description

Length of CBS Schedule Period
M

Enumerated
(0..255)
Number of consecutive TBS of the next CBS Schedule Period. Together with Offset to Begin TBS Index it points to the end of the CBS schedule period.

Length: 8 bits

Coding: ---
11.8. New Message Bitmap
Information Element/Group name
Presence
Range
IE type and reference
Semantics description

New Message Bitmap
M

Bitmap
Bitmap indicating TBS which contains new CBS Messages completely or partly

Length: variable (1 .. 32 octets)
Coding of New Message Bitmap

8
7
6
5
4
3
2
1
octet


TBS Begin
TBS Begin+1
TBS Begin+2
...




1










2










...



...
TBS 
Begin+(L-1)
TBS 
Begin+L
0
0
0
0
n


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

1
The TBS contains a  BMC Message which 
was either not sent during the previous schedule period, 
or sent unscheduled during the preceding schedule period; 
or, the TBS is indicated as of free usage, reading advised. 
The value is 1 both for the first transmission of a given CB message page in the schedule period or a repetition of it within the schedule period.

0
The TBS is such that value 1 is not suitable.

The length of the New Message Bitmap is given by the IE Offset to End TBS index. If it is not a multiple of 8 the remaining bit positions are padded with “0”.
11.9. New Message Description
This IE identifies the CB-Messages contained in the TBS indices with TBSi = 1. 

Length: variable  (n (4, 12 or 20 bits),  n is the number of TBS indices with TBSi = 1 within the schedule period).
Coding: 

IE/Group Name
Presence
Range
IE Type and reference
Semantics description

Message Descripton Type
M
0,..,16

0: Repetition of new message within schedule period

1: New message
2: Reading adviced

3: Reading optional

Choice
C MDT




    CB-Message-ID


0000H .. FFFFH


    Offset to TBS index of first transmission


Integer(0..255)


Condition
Explanation

MDT
If Message Decription Type = 0 then:
the offset relative to the Begin TBS index is included pointing to the TBS index where the message is transmitted the first time within the schedule period.

If Message Description Type = 1 then:
the CB-Message-Id (specified above) is included

11.10. Other Message Description
This IE identifies the CB-Messages contained in the TBS indices with TBSi = 0. 

Length: variable  (n (1 or 2 octets),  n is the number of TBS indices with TBSi = 1 within the schedule period).

Coding: 
IE/Group Name
Presence
Range
IE Type and reference
Semantics description

Message Descripton Type
M
0,..,16

0: Repetition of new message within schedule period

1: New message

2: Reading adviced

3: Reading optional

Choice
C MDT




    CB-Message-ID


0000H .. FFFFH


    Offset to TBS index of first transmission


Integer(0..255)


Condition
Explanation

MDT
If Message Decription Type = 0 then:
the offset relative to the Begin TBS index is included pointing to the TBS index where the message is transmitted the first time within the schedule period.

If Message Description Type = 1 then:
the CB-Message-Id (specified above) is included
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