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1 Introduction
In R3-080541 ‘Reply LS on Earthquake and Tsunami Warning System’ [1], the following was indicated:

RAN3 kindly askes RAN2 to:

· Indicate any recommendations that RAN2 may have for the necessary support of ETWS at the Uu interface in Release 8 time frame.

RAN3 had discussed the following 4 architecture options for ETWS in E-UTRAN.

· Architecture option 1:
· In this architecture, the E-BMSC supports provisioning of text-based broadcast messages.
· Network architecture and radio interface for E-MBMS can be used.
· Architecture option 2:
· This architecture is characterised by connecting the CBC entity to E-MBMS GW.
· Iu-BC is terminetd at E-MBMS GW.
· Network architecture (from E-MBMS GW to eNB) and radio interface for E-MBMS can be used.
· Architecture option 3:
· This architecture is characterised by connecting the CBC entity directly to the eNB.
· Iu-BC is terminated between CBC and eNB, i.e. the network architecture for CBS is used.
· It was identified that the following radio interface options exist:
· Option 1: E-MBMS radio interface,
· Option 2: CBS radio interface, i.e. BMC protocol is terminated between E-UTRAN and UE,
· Option 3: Any other that RAN2 may identify.
· Architecture option 4:
· This architecture is characterized by adding a concentrator entity, so called CBS control entity, between the CBC and the eNB. The purpose of CBS control entity is to ease the scalability problem in architecture 3.
· Iu-BC is terminated between CBC and CBS control entity. The interface terminating between CBS control entity and the eNB can be either Iu-BC or other some other interface to be specified.
· It was identified also for architecture 4 that the same 3 radio interface options as architecture 3 exist.

Meanwhile, the TSG-SA plenary #39 had decided that functions and procedures for SAE to support LTE MBMS were removed from Rel-8 [2]. So, possible architecture options in [1] are option 3 and 4 only. This document studies air interface options for architecture option 3 and 4 and proposes suitable air interface option for ETWS.
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 [3].
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 [4].
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 functions are [5]:
-
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).
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Figure 1: Network and protocol architecture for CBS when RNS is connected to UMTS core network.

2.2
Mapping options of BMC functions
Since the BMC sublayer is currently not defined in LTE, mapping options of BMC functions are studied. The following three options can be considered:
· Option 1: The BMC sublayer is introduced also for LTE.

· Option 2: The RRC and layer 2 protocols support each BMC function. The option 2 can be classified with 2 options depending on functionality mapping between RRC and layer 2 protocols as shown in Table 1.

· Option 2-1: The RRC controls all BMC functions except for transmission of BMC messages to UE.

· Option 2-2: The RRC controls radio resources. The RLC performs the storage of CB messages. The MAC performs scheduling of BMC messages and transmission of BMC messages to UE.
Table 1: Mapping options of BMC functions.

	BMC functions
	Option 1
	Option 2-1
	Option 2-2

	Strage of CB messages
	BMC
	RRC
	RLC

	Traffic volume monitoring and radio resource  request for CBS
	BMC
	RRC
	RRC

	Scheduling of BMC messages
	BMC
	RRC
	MAC

	Transmission of BMC messages to UE
	BMC
	MAC
	MAC

	Delivery of CB messages to upper layer (NAS)
	BMC
	RRC
	RRC


As most of the BMC functions are already availbe in L2/RRC protocols, Option 2 seems better than Option 1 (RAN2 doesn’t have to define another BMC sublayer). Moreover, characteristics of CB messages are similar to BCCH transmission because CB messages are periodically transmitted in a pre-determined interval. Therefore, option 2-1 is preferable. However, if impact of storing large CB messages (max for UMTS is 82oct (1 page) times 15 pages) at RRC is big, Option 2-2 might be better.
2.3 Channel mappings
In UMTS, CB messages are transmitted over CTCH, which has not been defined in LTE. Table 2 shows channel mapping alternatives of CB messages in LTE.
Table 2: Channel mapping alternatives of CB messages.

	
	Logical Channel
	Transport Channel
	Physical channel

	Alt.1
	CTCH
	MCH
	PMCH

	Alt.2
	CTCH
	DL-SCH
	PDSCH

	Alt.3
	CTCH / CSCH
	DL-SCH
	PDSCH

	Alt.4
	BCCH
	DL-SCH
	PDSCH


Alt. 1
If CB messages are used only for ETWS and/or PWS and broadcast messages with large size are transmitted on E-MBMS in Rel-9 time frame, the total size of CB messages will be small. Then, there seems to be no need to map CB messages on MCH/PMCH (i.e. no need to employ MBSFN). Also, since MCH/PMCH is UE optional, these channels are not suited for ETWS.

Alt. 2

This alternative requires a new logical channel (i.e. CTCH) and new procedures (i.e. reading scheduling information first on CTCH and then receiving user plane data on CTCH) to be defined in RAN2 specifications.

Alt. 3
This alternative is similar to Alt. 2, but maps the CB message scheduling information on a separate logical channel (CSCH). The benefit of Alt. 3 over Alt. 2 is that is allows UE to save battery consumption.

Alt. 4
In this alternative, CB messages are defined as a SIB. This alternative is the most preferable in the sense that it requires the least changes to RAN2 specifications. It also has the advantage that RRC_CONNECTED UEs can read the CB message when they receive change notification of system information (via PDCCH with SC-RNTI). However, the size of the CB messages should be considered. The maximum size of a CB message in UMTS is 9840bits (i.e. 15 pages, where size of one page is 82octets). If it is not tolerable that maximum CB message size in LTE is less than that of UMTS, a maximum of 9840bit CB message must also be supported in LTE. On the other hand, the RAN1 indicated that the maximum decodable TB size for BCCH as 1200bits using 1.4MHz bandwidth [6], which is just about a CB message size with 2 pages. To transmit a 9840bit CB message in one SIB, this means that around 10MHz bandwidth is required. It is noted that another possible way to handle large CB messages is to transmit the CB message across multiple SIBs.
3 Conclusion
This paper studied air interface options for architecture option 3 and 4 in [1].

We proposed the following:

· The BMC sublayer is not introduced for LTE and the RRC and MAC support each BMC function,

· The MAC supports transmission of BMC messages to UE.

· The RRC supports any other BMC functions.

· CB messages are transmitted over BCCH/DL-SCH/PDSCH if CB message size does not become a problem.
· If CB message size becomes a problem, CB messages can be transmitted over CTCH(/CSCH)/DL-SCH/PDSCH.
· Another possible solution when CB message size becomes a problem is to fallback to UMTS. RAN2 should ask SA2 on their situation on fallback for CBS.
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