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1 Introduction
SA1 has agreed that TS 22.278 contains the following requirement [1]:


The Evolved Packet System shall support efficient delivery of text-based broadcast messages received from a legacy CBC.

From the above requirement, E-UTRAN shall also support efficient delivery of CBS messages. This document compares possible architectures that enable E-UTRAN to deliver CBS messages and proposes a way forward so that RAN3 can progress on this issue
2 Discussion
2.1 UMTS protocol architecture
Figure 1 shows the network and protocol architecture for CBS (GSM) when RNS is connected to UMTS core network [2].
In UMTS, CBC is integrated into the Core Network.
Iu interface to the Broadcast domain is called Iu-BC. 
TCP/IP is used as the bearer for the radio network layer protocol over Iu-BC [3].
There is no separation of control and user planes over Iu-BC, and the SABP protocol is used for data transfer and signalling.
The BMC entity is terminated between UE and RNC. The BMC function are [6]:
-
Storage of Cell Broadcast Messages.

-
Traffic volume monitoring and radio resource request for CBS.

-
Scheduling of BMC messages.

-
Transmission of BMC messages to UE.

-
Delivery of Cell Broadcast messages to upper layer (NAS).


[image: image1.wmf]Node B

UE

CBC

CBS Appl. 1

CBS Appl. 1

BM-IWF

SABP

SABP

TCP

BMC

BMC

(note 3)

(note 2)

TCP

RRC

RLC

MAC

PHY

RRC

RLC

MAC

PHY

Iu-BC

Uu

(note6)

IP

IP

(note6)

RNC

(note 1)

(note 5)


Figure 1: Network and protocol architecture when RNS is connected to UMTS core network.

2.2 Possible architectures
Figure 2 shows four possible architectures as following:

· Alternative 1

· The eBMSC supports provision of text-based broadcast messages.

· The network architecture and interfaces for E-MBMS defined in [4] are used as it is in EPC and E-UTRAN
· Alternative 2

· CBC is connected to E-MBMS GW

· An E-MBMS GW has Iu-BC interface function.

· An E-MBMS GW terminates SABP.
· The E-MBMS GW provides Iu-BC transport bearer (TCP/IP) towards CBC

· The interfaces for E-MBMS defined in [4] are used between EPC and E-UTRAN.
· Alternative 3

· The CBC is connected to eNBs directly, which result to a concern on whether the CBC can transfer SABP messages to a large number of eNBs (e.g. 10,000 eNBs) under CBC.
· An eNB has Iu-BC interface function.

· An eNB terminates SABP.

· An eNB provides Iu-BC transport bearer (TCP/IP) towards CBC.

· Logical channel (MTCH/MCCH or CTCH) to transmit CB messages should be determined and specified.
· Alternative 4

· The CBC is connected to a CBS control entity which is connected to eNBs directly.
· Iu-BC interface is terminated between the CBC and the eNB.
· An eNB terminate SABP.

· An eNB provide Iu-BC transport bearer (TCP/IP)

· Logical channel (MTCH/MCCH) to transmit CB messages should be determined and specified.
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Figure 2: Possible architectures.

2.3
Comparison between architectures
Table 1 shows impacts in EPC and E-UTRAN if EPC or E-UTRAN supports delivery of text-based broadcast messages.

Table 1: Impacts in EPS and E-UTRAN if EPC or E-UTRAN supports delivery of text-based broadcast messages.

	
	Alternatives
	EPC
	E-UTRAN
	Note

	Implementation of new interface (RNL and TNL)
	Alt.1
	Not needed
	Not needed
	

	
	Alt.2
	Needed
	Not needed
	Impacts in E-MBMS GW should be discussed in SA2.

	
	Alt.3
	Not needed
	Needed
	

	
	Alt.4
	Not needed
	Needed
	

	Implimentation of new protocol or functionality
	Alt.1
	Needed
	Not needed
	The eBMSC should support efficient delivery of text-based broadcast messages.

	
	Alt.2
	Needed
	Not needed
	Impacts in E-MBMS GW should be discussed in SA2.

	
	Alt.3
	Needed (?)
	Needed
	Large impacts of processing capability in legacy CBC will be anticipated

	
	Alt.4
	Not needed
	Needed
	

	Implimentation of new logical node (i.e. CBS control entity)
	Alt.1
	Not needed
	Not needed
	

	
	Alt.2
	Not needed
	Not needed
	

	
	Alt.3
	Not needed
	Not needed
	

	
	Alt4
	Not needed
	Needed
	

	Migration to E-MBMS
	Alt.1
	Easy
	Easy
	

	
	Alt.2
	Easy
	Easy
	

	
	Alt.3
	FFS
	FFS
	If BMC is applied between eNB and UE, network architecture and radio support for both E-MBMS and CBS wil be paralelly implementated in the network.

	
	Alt.4
	FFS
	FFS
	

	Standardization priority
	Alt.1
	Low
	Low
	SA plenary #38 has agreed that functions and procedures for SAE to support E-MBMS is not prioritised [5].

	
	Alt.2
	Low
	Low
	

	
	Alt.3
	FFS
	FFS
	

	
	Alt.4
	FFS
	FFS
	

	Separation between C-plane and U-plane
	Alt.1
	Clear
	Clear
	E-MBMS GW separates C-plane and U-plane.
The mapping of C-plane and U-plane message in M1 and M2 message need to be further studied when M1 and M2 i/f specification exists.

	
	Alt.2
	Clear
	Clear
	

	
	Alt.3
	-
	Not clear
	It is FFS whether RRC or BMC separates C/U-plane.

	
	Alt.4
	-
	Not clear
	It is FFS whether CBS control entity, RRC or BMC separates C/U-plane.

	Storage of CB messages
	Alt.1
	Needed
	Not needed
	E-MBMS GW will originally have storage/buffering functionality.

	
	Alt.2
	Needed
	Not needed
	

	
	Alt.3
	Not needed
	Needed
	

	
	Alt.4
	Not needed
	Needed
	It is FFS which of CBS control entity or eNB has the storage/buffering functionality.

	Scheduling of CB messages
	Alt.1
	Needed
	Not needed
	MBMS GW will originally have scheduling functionality.

	
	Alt.2
	Needed
	Not needed
	

	
	Alt.3
	Not needed
	Needed
	

	
	Alt.4
	Not needed
	Needed
	It is FFS which of CBS control entity or eNB performs scheduling of CB messages as the SABP indicates.


From Table 1, Alt.1 or Alt.2 is slight preferable from the view point of minimizing the impacts on the necessity to implement new interface and functionalities (e.g. necessary addition to CBC processing ability, ability to re-use E-MBMS for C/U-plane separation) to E-UTRAN. 
However, for Alt.1 and Alt.2 there is a concern on the standardization schedule of E-MBMS. 
In terms of Alt.3 and Alt.4, the necessary functionalities in the air interface and their impact to eNB, both from standardisation and implementation specific, should be investigated in RAN2.
3 Conclusion
The paper discussed and compared conceivable architectures which support efficient delivery of text-based broadcast messages in EPS and E-UTRAN.
We propose for RAN3 to discuss and decide which architecture is preferable, and send LSs to SA2 and RAN2 in order to ask impacts on architecture and air interface.
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