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3
Network Architecture

The chosen network architectures differs for GSM and UMTS. In clause 3.1 the GSM network architecture is descripted, in clause 3.2 the UMTS network architecture.

3.1
GSM Network Architecture

The basic network structure of CBS is depicted by figure 1.
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Figure 1

-
message transfer on link 1 is outside the scope of GSM Specifications;

-
message transfer on link 2 is described in clause 9.1;

-
message transfer on link 3 is described in 3GPP TS 48.058 [11];

-
message transfer on link 4 is described in 3GPP TS 44.012 [7] and the timing of messages transferred on link 4 is described in 3GPP TS 45.002 [8].

6
BSC/RNC Functionality

The BSC/RNC shall interface to only one CBC. A BSC may interface to several BTSs as indicated by 3GPP TS 48.052 [10]. A RNC may interface to several Node Bs.

The BSC/RNC shall be responsible for:

	BSC
	RNC

	interpretation of commands from the CBC;

	storage of  CBS messages;

	
scheduling of CBS messages on the CBCH;
	Scheduling of CBS messages on the CBS related radio resources

	providing an indication to the CBC when the desired repetition period cannot be achieved;

	Providing to the CBC acknowledgement of successful execution of commands received from the CBC;

	Reporting to the CBC failure when a command received from the CBC is not understood or cannot be executed;

	
routing  CBS messages to the appropriate BTSs;
	Routing CBS messages

	
Transferring CBS information to each appropriate BTS via a sequence of 4 SMS BROADCAST REQUEST messages or 1 SMS BROADCAST COMMAND message (see 3GPP TS 08.58 [11]), indicating the channel which shall be used.
	The Node B has no functionality regarding CBS. This implies that CBS messages do not have to be transmitted explicitely to the Node Bs for further processing.

	
optionally generating Schedule Messages, indicating the intended schedule of transmissions (see 3GPP TS 44.012 [7]);
	Generating Schedule Messages, indicating the intended schedule of transmissions (see 3GPP TS 25.324 [19]). The conversion of GSM related CB DRX Information is a function of the RNC (3GPP TS 25.401 [17]).

	
optionally receiving CBCH Load Indication messages and reacting by broadcasting a burst of scheduled CBS messages or by suspending the broadcast for a period indicated by BTS (see 3GPP TS 48.058 [11]);
	not applicable


To work efficiently on the interfaces, the BSC/RNC should forward CB related messages to the CBC using cell lists as far as applicable.

8
MS/UE Functionality

Only GSM [The MS is responsible for recombination of the blocks received via the radio path to reconstitute the CBS message.]

The precise method of display of CBS messages is outside the scope of GSM Specifications, however it is assumed that an MS/UE will:

	MS
	UE

	
discard sequences transferred via the radio path (see 3GPP TS 44.012 [7]) which do not consist of consecutive blocks;
	Discard corrupt CBS messages received on the radio interface

	have the ability to discard CBS information which is not in a suitable data coding scheme;

	Have the ability to discard a CBS message which has a message identifier indicating that it is of subject matter which is not of interest to the MS;

	Have the ability to ignore repeat broadcasts of CBS messages already received (message has not changed since it was last broadcast i.e. sequence number has not changed within the message's indicated geographical area);

	have the ability to transfer a CBS message to an external device, when supported ;

	
optionally enter CBS DRX mode based upon received Schedule Messages (see 3GPP TS 44.012 [7]);
	Enter CBS DRX mode based upon received Schedule Messages (see 3GPP TS 25.324)

	
optionally skip reception of the remaining block(s) of a CBS message which do(es) not contain cell broadcast information (see 3GPP TS 44.012 [7]);
	not applicable

	Optionally read the extended channel
	Not applicable for UMTS.

	enable the user to activate/deactivate CBS through MMI

	Enable the user to maintain a "search list" and receive CBS messages with a Message Identifier in the list while discarding CBS messages with a Message Identifier not in the list

	allow the user to enter the Message Identifier via MMI only for the 1 000 lowest codes 

	be capable of receiving CBS messages consisting of up to 15 pages


9
Protocols and Protocol Architecture

9.1
Requirements on the Radio Access Network

9.1.1
GSM Radio Access Network

Commands interpreted by the BSC will result in a sequence of 4 SMS BROADCAST REQUEST messages or 1 SMS BROADCAST COMMAND message being sent to a BTS, which in turn result in a sequence of 4 blocks each 22 octets long being transferred via the BTS-MS interface (see 3GPP TS 44.012 [7]).

With the SMS BROADCAST REQUEST mode of operation, the 88 octet fixed length CBS page which is specified in clause 9.3 is split into four 22 octet blocks which are carried in SMS BROADCAST REQUEST messages as follows:

octets 1‑22 are transferred in the 1st SMS BROADCAST REQUEST 


with a sequence number (see 3GPP TS 44.012 [7]) indicating first block;

octets 23‑44 are transferred in the 2nd SMS BROADCAST REQUEST 


with a sequence number (see 3GPP TS  44.012 [7]) indicating second block;

octets 45‑66 are transferred in the 3rd SMS BROADCAST REQUEST 


with a sequence number (see 3GPP TS 44.012 [7]) indicating third block;

octets 67‑88 are transferred in the 4th SMS BROADCAST REQUEST 


with a sequence number (see 3GPP TS 44.012 [7]) indicating fourth block.

Figure 3 illustrates the protocol architecture and the scope of the various GSM Specifications for the SMS BROADCAST REQUEST mode of operation.
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Figure 3

With the SMS BROADCAST COMMAND mode of operation, the BSC sends to the BTS in one single message the 88 octet fixed length CBS page. The BTS then splits the page into four 22 octet blocks, adds the sequence number (see 3GPP TS  44.012 [7]) and transmits the four resulting blocks on the air.

Figure 4 illustrates the protocol architecture and the scope of the various GSM Specifications for the SMS BROADCAST COMMAND mode of operation.
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Figure 4

9.1.2
UMTS Radio Access Network

Commands interpreted by the RNC will result in one SMS BROADCAST COMMAND sent to the UE. The CBS messages are completely transparent to the Node B, i.e. no manipulation of the data like e.g. fragmentation is done at the Node B.
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9.2.13
SET-DRX Request/Indication

	PARAMETER
	REFERENCE
	PRESENCE

	Cell-List
	9.3.5.1
	M

	Schedule-Period
	9.3.12
	O

	Reserved-Slots
	9.3.13
	O

	GSM only [Channel Indicator
	9.3.6
	O]


This primitive is applicable in GSM only. In UMTS DRX is a mandatory feature in the RNC and no activation/ deactivation function on CBS related radio resources controlled by the CBC is necessary.

The SET-DRX Request is used by the CBC to set DRX specific parameters i.e. the schedule period and the number of slots reserved for high priority CBS messages, see 3GPP TS 44.012 [7]. At least one of the Schedule-Period or Reserved-Slots parameters must be present in the primitive. If this primitive is not supported, the BSC may use default values.

If a BSC receives a SET-DRX Indication, the new DRX parameters will be taken into account starting from the next schedule period in each cell, see 3GPP TS 44.012 [7].

If a BSC receives a SET-DRX Indication, the new DRX parameters will be applied for all cells that do not handle any broadcast message (null loading).

9.3.12
Schedule-Period

The following applies for GSM only:Indicates the DRX schedule period length, see 3GPP TS 44.012 [7].

The following values should be coded:

-
no DRX;

-
length of the schedule period.

If a schedule period length greater than 40 is used, the schedule message cannot be built entirely if more than 40 CBS messages have to be described in the period. Therefore, schedule period length shall be reduced to 40.

9.3.13
Reserved-Slots

The following applies for GSM only:Indicates the number of slots marked as "free slots reading advised" in the schedule message and considered as reserved in a DRX schedule period for incoming high priority CBS messages, not scheduled in the current schedule period, see 3GPP TS 44.012 [7].

The spacing of the reserved slots is implementation dependent.

Reserved slots shall receive a 40 value at maximum, taking into account the constraint for schedule period length.

9.4
Message Format on the Radio Network – MS/UE Interface

9.4.1
GSM

The CBS messages which are transmitted by the BTS for the MS include the CBS Message (information for the user) and Schedule Message (schedule of CBS messages).

The use and the formatting of the CBS messages, which contain information for the MS user, is described in this clause.

The Schedule Message is broadcast to support CBS DRX mode for Mobile Stations. The Schedule Message is helpful in minimizing battery usage for Cell Broadcast in the Mobile Station, because it allows the MS to ignore transmissions of CBS messages the customer is not interested in. The use and formatting of the Schedule Message is described in 3GPP TS 44.012 [7].
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