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1. Introduction

The purpose of this document is to summaries the necessary interface and logical function for ETWS support in CBS based architecture, to clarify how the necessary function is supported in each of the interface options, and to decide on a single interface option that best supported the necessary functions.
2. The status after RAN3#59bis
The following are the understanding towards the ETWS support in E-UTRAN:
· ETWS needs to be supported within Release 8 time frame
· ETWS support is based on CBS solution (since (E-)MBMS is delayed into Release 9)
· A concentrator node between CBC and eNB is foreseen necessary for scalability reason.
· The concentrator node is foreseen to have an RNL termination
· The following service requirement in 22.278 on CBS was acknowledged.
‘The Evolved Packet System shall support efficient delivery of text-based broadcast messages received from a legacy CBC.’
· There are three options for NW interface between concentrator node and eNB for ETWS support, they are:

Option 1: Iu-BC I/F option
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Option 2: M2 I/F based option
[image: image2.emf]SABP

TCP

IP

SABP

TCP

IP

CBC

Concentrator

(CBS-CE)

eNB

TNL L1/L2

TNL L1/L2

SABP

TCP

IP

L1/L2

SABP

TCP

IP

L1/L2

Iubc Iubc

SABP

TCP

IP

SABP

TCP

IP

CBC

Concentrator

(CBS-CE)

eNB

TNL L1/L2

TNL L1/L2

SABP

TCP

IP

L1/L2

SABP

TCP

IP

L1/L2

SABP

TCP

IP

L1/L2

SABP

TCP

IP

L1/L2

Iubc Iubc


Option 3: S1 I/F based option
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3. The necessary CBS function for supporting ETWS and its allocation

Table1: CBS functional allocation for ETWS support
	No.
	Function
	CBC
	Concentrator Node
	eNB

	1
	Allocation of Serial Number / Session 
	(
	
	

	2
	Initiating broadcast by sending CBS message
	(
	
	

	3
	Triggering modification or deletion of CBS message
	(
	
	

	4
	Modification or deletion of CBS message
	
	(
	(

	5
	Determining the the distribution area to which a CBS message should be broadcasted
	(
	(
	

	6
	Routing and addressing of CBS message
	(
	(
	

	7
	Determining when a CBS message should commence being broadcast
	(
	
	

	8
	Determining when a CBS message should cease being broadcast
	(
	
	

	9
	Instructing to cease the broadcast of the CBS message
	(
	(
	

	10
	Determining the period at which broadcast of the CBS message should be repeated
	(
	
	

	11
	Determining the number of times at which broadcast of the CBS message should be repeated
	(
	
	

	12
	Relaying received CBS message (from one xxAP to another xxAP)
	
	(
	

	13
	Providing acknowledgement of successful command
	
	(
	(

	14
	Interpretation of command from upper node
	
	(
	(

	15
	Storage of Cell Broadcast message 
	
	(
(may be required to handle error indications from eNBs limiting CN involvement, FFS)
	(

	16
	Repetition Transmission
	
	
	(

	17
	Scheduling of CBS messages.
	
	
	(

	18
	Transmission of CBS messages to UE.
	
	
	(

	19
	Radio resource allocation for CBS.
	
	
	(

	20
	Error indication
	
	(
	(


To support ETWS based on CBS, the above mentioned functions are needed.

From logical functional perspective, the necessary logical entities (nodes) for all the three options are the same, i.e. CBC, Concentrator Node and eNB. Hence the abovementioned functional allocation table applies for all the three options.
4. Function clarification on the existing options

The necessary functions in the CBS for ETWS support and how those functions would be supported in each option, is shown in table 2.
Table 2: The necessary function/procedure in CBS for ETWS support
	No.
	Necessary Procedures / Function
	Option 1: Iu-BC I/F option
	Option 2: M2 I/F based
	Option 3: S1 I/F based

	1
	Solution
	Iu-BC is terminating in eNB with concentrator
	Iu-BC is terminated in CBC-Concentrator,
M2 is terminated in Concentrator – eNB'
	‘Adapted Iu-BC for E-UTRAN as part of S1-MME’ or ‘the existing Iu-BC’ is terminated in CBC and MME, S1-MME is terminated in MME and eNB

	2
	To initiate CB Message 
	WRITE-REPLACE
	New procedure similar to MBMS SESSION START in RANAP
	(New procedure similar to WRITE-REPLACE)

	3
	To modify CB Message 
	WRITE-REPLACE
	New procedure is needed.
	(New procedure similar to WRITE-REPLACE)

	4
	To stop CB Message
	KILL
	New procedure similar to MBMS SESSION STOP in RANAP
	(New procedure similar to KILL)

	5
	Addressing 
	Service Area
	A newly defined EMBMS Service Area
	Tracking Area

	6
	Message distribution granularity
	Service Area
	E-MBMS Service Area
	Tracking Area

	7
	Support for identifying CB message with C and U part 
	No special indication needed (because of the protocol itself is built to support)
	Special indication to be included in the above 1,2 is necessary to differentiate the ‘normal E-MBMS C-plane message’ and CB Message 
	No special indication needed to be included in the above 1,2,  on the assumption that the messages are defined specially for CBS

	8
	Identification of a message
	· Message Identifier IE

· Serial Number IE

· Service Area IE
	? need to be clarified

· TMGI (Service ID)

· Session Identity
	· Message Identifier IE

· Serial Number IE
· Tracking Area IE or List of TA

	9
	Repetition support
	Number of Broadcast Requested IE
	A newly defined ‘Number of Broadcast Requested IE’
	A newly defined ‘Number of Broadcast Requested IE’


4.1 Network Interface Design perspective

The important feature which should be considered when designing how to adapt CBS and its feature into the E-UTRAN/EPC network, is the fact that in a CBS message, both C-plane and U-plane part are carried.

By that, it can be seen that CB message is different in nature compare to the known S1AP message (and yet to be defined M2 message) which is purely C-plane.
From protocol design perspective, this fact implies that special support in the S1AP and M2AP message. Either a CBS specific message is defined, or a special indication in the message is needed if the message is also used for the normal C-plane only transport.
From eNB implementation perspective, this fact implies that a special processing in the AP layer is needed when receiving a CBS message, i.e. separating the C-plane part and hand it to the C-plane processing function, and hand the U-plane part of the message to the U-plane processing function.
Hence, it is considered a good approach of separating CBS functionality into different interface than S1 or M2. Especially considering that S1AP is a major protocol that runs between EPC and E-UTRAN, and it should not be made complex within this kind of special feature.
4.2 Addressing and message distribution area granularity
Option 1: Iu-BC I/F option
In option 1, addressing in RNL level is done based on SAI received from CBC in WRITE-REPLACE message. 

For CBS in UTRAN, the cells are referred to as Service Area. Service Area is identified by Service Area Identifier, used to uniquely identify an area consisting of one or more cells belonging to the same Location Area.

For CBS in E-UTRAN, Service Area Identifier can be defined for identifying an area consisting of one or more cells belonging to the same Tracking Area, or Tracking Area itself may be used as the routing information. A service area list can also be defined (as it is in UMTS) telling where the CBS message is to be delivered. The list consists of the service areas allowing flexibility to define delivery area covering e.g. several location areas (or parts of them).
In option 1 it is foreseen that the concept of Service Area is defined in E-UTRAN.
By defining the concept of Service Area in E-UTRAN, the message distribution area granularity can be made flexible, and not restricted to the already defined area concept, e.g. TA.

Option 2: M2 I/F based option
On the assumption that option 2 refers to the addressing of MBMS in UTRAN, the addressing in RNL is done based on MBMS Service Area.

MBMS Service Area consists of lists of one or several MBMS Service Area Identities that can be mapped onto one or more cells. 
In option 2 it is foreseen that the concept of MBMS Service Area is defined in E-UTRAN and EPC.

Option 3: S1 I/F based option
In option 3, the addressing in RNL may be done based on Tracking Area.
It is likely that in option 3 the TA concept will also be used in addressing and distributing CBS message.
This implies that if CBS messages distribution is restricted to the granularity of TA.
4.3 Network Architecture
In option 1 and 2
In option 1 and 2, there is no flex interface foreseen between CBC and the concentrator entity, and neither between the concentrator node and the eNB.
 The architecture is hierarchical between the CBC, concentrator entity, and eNB.
One CBC may be connected to several concentrator entities, and one concentrator entities may be connected to several eNB. Although it is not restricted that one concentrator entity may be connected to several CBC. 
CBS message sending mechanism
Upon receiving a CBS message from a CBC, the concentrator node look at the Serving Area (List) in the CBS message which indicates the area where this message is intended to be sent to, and decide to which eNBs this message should be sent, according to the Serving Area mapping table it owns. 
The eNB will receive only one CBS message since it is only connected to one concentrator node.


In option 3
However, in option 3, since S1 I/F is used, it is need to be clarified how the S1-flex is used during the message transfer.
One of the possible solution in S1/F based option is that one CBC may be connected to several MME, and there is S1-flex between MME and eNB. Although it is not restricted that one MME may be connected to several CBC.
(Possible) CBS message sending mechanism
Upon receiving a CBS message from a CBC, the MME look at the Tracking Area (List) within the CBS message which indicates the area where this message is intended to be sent to, and decide to which eNBs this message should be sent, according to the Tracking Area mapping table it owns. 
Due to the S1-flex nature, the eNB may receive several identical CBS messages from several MME. (in the case where MME is connected to several CBCs). Therefore, in this case the eNB needs to have a function which perform discarding of identical CBS message that received more than one.
Therefore depending on how the network architecture between MME-CBC looks like, the eNB needs to have a discarding function of received identical CBS message.

4.4 Support for repetition of transmission in the eNB

The difference between CBS and MBMS is that, in CBS the RNC/eNB is the entity that performing the broadcast repetition, whereas in MBMS, the application (BMSC) is the one that perform the repetition of an MBMS Session.
In option 1, within the WRITE-REPLACE, the number of repetition of the broadcast message is assigned in Number of Broadcast Requested IE.
This function needs to be defined in M2AP and S1AP message that initiates/modify the CB message.
5. Comparison of foreseen impact in each option

This section analyses the impact foreseen in each options.

Table 3: Foreseen impact on each interface options

	No.
	Comparison
	Option1: Iu-BC based
	Option2: M2 based
	Option3: S1 based

	1
	Translation function in the concentrator node
	Not needed
(functions for concentrator node needs to be defined)
	Needed

From SABP to M2AP
	Needed

From SABP to S1AP 
(Unless the SABP is re-defined as part of S1AP)

	2
	Impact to unicast EPC node
	No impact
	No impact
	There is an impact in MME
- new function and procedure in MME
- new interface in MME (Iu_bc) 
(or a subset of S1-MME if Iu-BC is re-defined as part of S1-MME)

	3
	Impact to eNB
	There is impact on eNB

- new interface in eNB
(however the interface itself is already an existing interface)
	There is impact to eNB

-new interface in eNB
	There is impact to eNB
-new messages on S1AP
-related functions to be define

	4
	Specification Work
	SMALL
· Introducing SA (Service Area), clarification of concentrator node functionality
· Add description to36.300,  36.401 and 23.401 
	BIG
· defining new interface (creating the necessary specification, at least: Signaling Transport and M2AP)
· -defining new function and procedure in M2AP
· Add description to 36.300, 36.401 and 23.401
	BIG

· defining new function in the MME and procedure in the existing S1AP
· add description to 36.300, 36.401 and 23.401

	5
	WG interworking
	NONE
	NONE
	SA2 and RAN3

-addition of function in MME requires communication with and feedback from SA2

	6
	Possibility to be finalised in Rel.8 time frame
	Possible
	Depends on work in RAN3
	Depends on work in RAN3 and SA2

	7
	Implementation impact
	Gives a high degree of freedom on how to implement.
(the concentrator node is optional, and the allocation of the interface protocol is implementation specific)
	Gives a high degree of freedom on how to implement.
(the concentrator node is optional, and the allocation of the interface protocol is implementation specific)
	Restrictive
A standardised MME is built with CBS functionality, whereas not every operator might need it.



6. Implementation Aspect

The assumption for the concentrator node in each option

- In option 1 (Iu-BC option) and option 2 (M2 option), a logical concentrator, named CBS Control Entity terminates the Iu-BC interface or M2 interface.
Hence, from implementation perspective, the concentrator entity may be located in the same physical location as MME, and may also be a new physical network node.

- In option 3 (S1 option), the logical concentrator entity terminates S1 interface.
Hence, the concentrator entity itself is the MME.

It is the understanding that how the logical interface is implemented in the physical node in the network is out of scope of standardization.
7. Summary and Proposal
The functions necessary for CBS based ETWS support and how the functions are supported in the existing interface option was clarified.

From the comparison on the impact foreseen in each interface options, it can be seen that the Iu-BC interface option is the option which satisfied the SA1 requirement on supporting legacy CBC, gives the smallest impact and hence the fastest one to be finalised in Release 8.
Therefore it is propose that RAN3 agrees to adopt Iu-BC interface as the interface for ETWS support in E-UTRAN.
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