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1. Introduction
This document presents the way forward on the options of the NW Architecture support for ETWS, explains the status of the decision in SA#39, clarifies the architecture options left as the direct impact of the decision, and shows DoCoMo’s preference architecture and interface. 
2. Status on the related discussion in SA plenary #39

In the SA#39, the LS in [1] is agreed. With regard to the discussion on E-MBMS support, the LS stated that:
· Function and procedure for SAE to support LTE MBMS is removed from Release 8. – the removal implies that ETWS support for LTE can not be realised E-MBMS in Release 8.
· SA#39 tasks SA2 and RAN WGs to review the already provided information (e.g. R3-080541) and then propose the appropriate solution, including the solution for ETWS.

3. NW Architecture options

As a direct impact of the decision taken by SA#39 on E-MBMS work, architecture options elaborated in [2] which necessitates E-MBMS support in the EPC, i.e. the option where BMSC supports Text based cell broadcast message and CBC connects to MBMS GW are excluded, and the options left to support ETWS in Release 8 are the following two architectures.
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Figure1. NW Architecture alternatives

In the following sections, the protocol stacks for interfaces of the above architecture are clarified and compared, before one of the above architectures is chosen.
Clarification on the specification of Iubc

Before the discussion on the protocol stack can be started, there is one important clarification need to be done before the discussion on the protocol stack can be started.

It seems that there is a discrepancy between specification on Iu-bc from RAN perspective found in TS25.410 [3] and from SA/CT perspective found in 23.041, i.e. the two specifications show different protocol stack option.

TS25.410 stated that ‘TCP/IP is used as the bearer for the radio network layer protocol over Iu-BC’, whereas TS23.041 in figure 5 section 9.1.3 UMTS Protocol Overview, shows that the transport layer could be TCP or UDP.

Need to be clarified: 
Is it the right understanding that the transport layer for Iu-bc for UTRAN is TCP/IP?  

3.1 Logical function

The following are the necessary function in each identified logical node:

· CBC (Cell Broadcast Center) shall be responsible for the following functions: (referencing TS 23.041)
· Allocation of Serial Number
· Modifying or deleting CBS message held by the BSC/RNC/eNB

· Initiating broadcast by sending fixed length of CBS messages to BSC/RNC/eNB for each language provided by the cell, and where necessary padding the message to a length of 82 octets.

· Determining the set of cells to which a CBS message should be broadcast 
· Determining when a CBS message should commence being broadcast;
· Determining when a CBS message should cease being broadcast and subsequently instructing each BSC/RNC to cease broadcast of the CBS message;
· Determining the period at which broadcast of the CBS message should be repeated;
· Determining the number of times the CBS message should be repeated.

· CBS Control Entity shall be responsible for the following functions:
· Relaying CBS message received from CBC (Routing of CBS message)
· Determining the set of cells to which a CBS message should be broadcast (if app layer is terminated in this entity)
· Providing acknowledgement of successful command receive from CBC (if app layer is terminated in this entity)
· Error indication (if app layer is terminated in this entity)
· eNB shall be responsible for the following functions: (referencing TS23.041)
· Interpretation of command from the CBC, or CBS Control Entity

· Storage of  Cell Broadcast message 

· Traffic volume monitoring and radio resource allocation for CBS.
· Scheduling of CBS messages.
· Transmission of CBS messages to UE.
· Providing acknowledgement of successful command received from CBC or CBC Control Entity

· Error indication
3.2. Protocol stack options of the above architecture 

The protocol stack options that are possible for the NW architectures shown in figure 1 are further explained in figure 2.
Figure 2a is the protocol stack for NW architecture alternative1, and figure 2b, 2c and 2d are the possible protocol stack option 1, 2 and 3 for NW architecture alternative 2.
For NW architecture alternative 2 with protocol stack option 3, the interface between CBS Control Entity and eNB may be other I/F different than Iu-bc. 
From RAN3 perspective, the possible alternative would be M2 interface. The reason why M2 is the candidate (and not M1) is due to the fact that CBS message is a message which contains both C-plane and U-plane data.
Hence, it can not be treated by applying transport network which has no reliability provisioning capability such as UDP/IP.
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Figure 2a. Protocol Stack for NW architecture alternative 1
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Figure 2b. Protocol stack option 1 for NW architecture alternative 2
Figure 2c. Protocol stack option 2 for NW architecture alternative 2
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Figure 2d. Protocol stack option 3 for NW architecture alternative 2

3.3. The difference between NW architecture alt.2 with protocol stack option 1 and option 3 adopting M2 
The assumption when M2 is adopted for the interface between CBS Control Entity and eNB, M2AP shall contain almost all of SABP procedures and messages to support CBS.
Since M2AP for E-MBMS support not yet exist today, what we will have is M2AP specification which looks very much like SABP specification.

The main difference between NW architecture alt. 2 with protocol stack option 1 and option 3 adopting M2 interface is the protocol used on the transport layer, i.e. TCP/IP or SCTP/IP.

The advantages of using TCP/IP instead of SCTP/IP
As mentioned above, CBS message may contain both C-plane message and U-plane message. This fact requires that the message needs to be transported in a reliable manner.
However, the frequency of CBS messages itself is rare compare to for example, S1 message. 
Therefore, a TCP/IP transport protocol is considered reliable enough because it provides an acknowledged, lossless and non-duplication transfer of data without strict requirement such as SCTP path management that will add impact to the equipment processing capability. 
4. Comparison between the NW architecture alternatives and their interfaces
The following table 1 shows the comparison between the NW architecture alternative options in section 3 with all the interface options.
Table 1. NW Architecture and Interface Comparison

	No.
	Comparison Item
	NW Arch Alt.1
	NW  Architecture alt.2

	
	
	Protocol Stack fig2a
	Protocol Stack option 1 (fig. 2b)
	Protocol Stack option 2 (fig. 2c)
	Protocol Stack option 3 (fig. 2d)

	1.


	Application termination

	SABP is terminated directly between CBC and eNB
	SABP is terminated between CBC-CBS Control Entity, and between CBS Control Entity and eNB
	SABP is terminated directly between CBC and eNB, with a L3 or L3 equipment as concentrator node in between
	SABP is terminated between CBC – CBS Control Entity, and Other AP, which could be M2, is terminated between CBS Control Entity – eNB.

	2.


	Scalability (number of node to be connected)
	CBC needs to be connected to large number of eNBs
	Concentrator node will ease the scalability problem.
	Concentrator node will ease the scalability problem
	Concentrator node will ease the scalability problem

	3.


	Message distribution

	Not optimised.

CBC needs to send CB message as much as the number of eNB connected to it
	Optimised

CBS Control Entity is able to decide to which eNB the CB message needs to be sent by looking the SAI list
	Can be optimised

L3/L2 equipment has the copying function of the CB message up to the number of eNB connected to it.
	Optimised

CBS Control Entity is able to decide to which eNB the CB message needs to be sent by looking the SAI list

	4.
	Development cost
	Big.

Necessity to add the required processing capability in the legacy CBC
	Small

Iu-bc (SABP) is already a standardised interface (AP)
	Small

An L2/L3 equipment with the message copying ability may be enough.
	Big

Development of a node with new i/f different from SABP

	5.


	Standardisation impact
	None

Iu-bc (SABP) is already a standardised interface (AP)
	None

Iu-bc (SABP) is already a standardised interface (AP)
	None

Iu-bc (SABP) is already a standardised interface (AP)
	Big

Work and time is needed for specifying both RNL and TNL for the ‘other I/F’. Especially when M2 is not yet exist.


	No.
	Comparison Item
	NW Arch Alt.1
	NW  Architecture alt.2

	
	
	Protocol Stack fig2a
	Protocol Stack option 1 (fig. 2b)
	Protocol Stack option 2 (fig. 2c)
	Protocol Stack option 3 (fig. 2d)

	6.


	Reliability on the transport layer
	Good
(using TCP/IP)
	Good 
(using TCP/IP)
	Good
(using TCP/IP)
	Excellent
(using TCP/IP and SCTP/IP)

	7.
	Impact from transport layer protocol to the necessary processing capability in eNB 
	Small
	Small
	Small
	Big
eNB needs to add the necessary capability to have SCTP/IP connection with CBS Control Entity.

	8.


	Migration of CBS to E-MBMS
	Big impact

When E-MBMS is implemented, the eNB needs either way to implement the necessary I/F for E-MBMS C-plane (i.e. M2)
	Big impact

When E-MBMS is implemented, the eNB needs either way to implement the necessary I/F for E-MBMS C-plane (i.e. M2)
	Big impact

When E-MBMS is implemented, the eNB needs either way to implement the necessary I/F for E-MBMS C-plane (i.e. M2)
	Smooth

If M2 is adopted between CBS Control Entity and eNB, the migration of MBMS may be easier. However, MCE is not foresee in the first deployment, i.e. M2 is not needed.


From the comparison result in section 4, the following can be concluded:

· The NW architecture with concentrator node (CBS Control Entity), i.e. NW architecture alternative 2, is an advantage from scalability and message distribution optimisation perspective. 

· By adopting SCTP/IP as the protocol for transport layer, there will be an impact on processing capability in the eNB.
Furthermore, SCTP/IP may be an over specification protocol for the usage of transporting CBS message, i.e. the frequency is much less frequent than S1AP message and does not need that much strict reliability.

· In order to support ETWS in Release 8, the fastest way which does not necessitates additional development cost and standardisation impact, is to adopt the NW architecture alternative 2 with interface option 2b or 2c.

5. Proposal

It is propose for RAN3 to agree the following:

· Adopt NW architecture with concentrator node (CBS Control Entity), i.e. NW architecture alternative 2, as the NW architecture to support ETWS

· Adopt the interface with protocol stack terminating SABP in the eNB. The operator is allowed to choose a deployment scenario such as depicted in figure 2b or 2c.
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