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1 Introduction

This paper introduces some key points when considering MBMS support in the SAE/LTE architecture.

2 Discussion

2.1 MBMS Session Start

· Distribution of MBMS Session Start message to eNodeB(s)

For Rel-6 MBMS, SGSN sends MBMS SESSION START to each RNC that is connected to this SGSN. For E-MBMS, since the network is established based on a meshed structure, the number of connections between eNode Bs and their controlling aGW is much more than that of RNCs and SGSNs. It is not efficient for aGW to send MBMS SESSION START to all its connected eNodeBs. 

So in this section, we discuss in which scale to narrow down the distribution of MBMS SESSSION START message. In general we think that the following factors shall be considered to determine the distribution scale:

1) Mapping of MBMS Service Area, cells and eNodeBs

At first, similar to the Rel6 mechanism, one MBMS Service is available at the Service Area level. One eNB needs to know in which cell(s) to initiate the MBMS notification procedure. So the mapping relationship between MBMS Service Area and cells shall be maintained in eNB.
Especially for MBMS Broadcast Service, MBMS Session Start message shall be distributed to all the eNBs which has at least one cell belonging to the service area. This also requires the aGW to know the mapping relationship between MBMS Service Area and eNBs. 

2) Shall those eNBs which do not host any interested UEs for a certain MBMS service be aware of the coming of a certain MBMS Service?

As discussed in above problem, all the eNBs having at least one cell belonging to the service area shall aware of the coming of a certain MBMS Broadcast Service.

For MBMS Multicast Service, if the distribution scheme is as same as the broadcast services, then eNB can send information on the air interface to let new moving in UEs or new power on UEs to know that a certain MBMS Multicast Service is ongoing. 

On the other hand, eNBs receiving MBMS Session Start message can create MBMS Service Context no matter whether they host interested UEs or not. For those eNBs which do not host any interested UEs, this pre-established MBMS Service Context can help bearer path be established more quickly compared to the other methods.

· Information should be included in MBMS Session Start message

Similar with Rel-6 MBMS, TA list of IDLE mode UE help eNB to determine in which cells to initiate the MBMS notification procedure. This information is informed to eNB by the MBMS Session Start message. So aGW should include information of Service Area and TA list of IDLE Mode UEs in the MBMS SESSION START message for notification purpose. 

Since “dedicated carrier” is introduced into EMBMS, at least an indicator needs to be distributed in all the cells belonging to the Service Area, which helps UEs to know in which cell(s) they can receive interested MBMS Services. We call this indicator as “Dedicated carrier indicator” for the time being in the following document.

In summary, the MBMS SESSION START message shall contain following information:

· Service ID

· Service type

· Dedicated carrier indicator

· Service area

· TA list of IDLE mode UEs, if available

· Etc.

Proposal1: Mapping information from MBMS Service Area to cell shall be kept in eNB.

Proposal2: Mapping information from MBMS Service Area to eNBs shall be kept in aGW.

Proposal3: MBMS Session Start is forward to eNBs, which have at least one cell belonging to the MBMS Service Area irrespective of whether they host interested UEs. This kind of eNBs is known by aGW by the mapping information indicated in Proposal2.

Proposal4: Information of SA and TA list of IDLE Mode UEs shall be included in the MBMS Session Start message for the notificaton purpose.

2.2 MBMS Session Update

aGW shall maintain Delta TA list of IDLE mode UEs for MBMS Session Update procedure similar to Rel-6 SGSN. This information shall also be included in the MBMS SESSION UPDATE message delivered to eNBs for the notification and possible bearer path release purpose. Other information need to be investigated.

MBMS Session Update message shall also be distributed to all the eNBs which have at least one cell belonging to the MBMS Service Area.

Proposal5: MBMS Session Update message shall contain Delta TA list of IDLE mode UEs and be distributed to all the eNBs which have at least one cell belonging to the MBMS Service Area. 

2.3 E-MBMS Bearer Path Establishment

The SAE/LTE network is established based on a meshed structure, which brings complications to the multicast architecture. The current Rel-6 MBMS distribution tree solution and data transfer method is not efficient for E-MBMS as they for Rel-6 MBMS. In order to deliver MBMS User Service data more efficiently and also to provide higher scalability, it is proposed to use IP Multicast Bearer to carry MBMS User Service. IP multicast can take the role of one of the transport network layer protocols for EMBMS services transmission. The corresponding protocol stack is illustrated in Figure1 and Figure 2.
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Figure 1: UP protocol stack in case IP multicast is introduced for EMBMS
· Multicast services

Similar to Rel-6 MBMS, UE gets IP multicast address for a certain MBMS Multicast Service during the Announcement phase. Any UE interested in this service sends IGMP Join to aGW to subscribe the MBMS Multicast service. 

During the UE Joining procedure, aGW joins the IP multicast distribution tree by sending IGMP Join to BM-SC if it has not host any UE interested in the incoming MBMS Multicast service. For eNode B, it sends IGMP Join to aGW when it finds that it hosts UE(s) interested in a MBMS Multicast Service. 

For MBMS Multicast services, aGW and eNodeB shall maintain information in order to detect whether or not they host UE(s) interested in a certain service. So MBMS UE Context shall be used as for Rel-6 MBMS. MBMS Linking procedure is also necessary.

The mobility of subscribed users will cause update of MBMS UE Context for a certain MBMS Multicast Service. When a eNodeB or aGW detects that it do not host any UEs interested in a certain MBMS Multicast Service, it will send IGMP Leave to aGW or BM-SC.

· Broadcast services

Different to Multicast service, aGWs that need to be added into the bearer path for service data delivery is known at the BM-SC, e.g. via O&M configuration. So the MBMS Session Start message can trigger involved aGW to Join the IP multicast bearer for the MBMS Broadcast service by sending IGMP Join to BM-SC.

eNBs that shall be added into the bearer path are those who control at least one cell belongs to the MBMS Service area of a certain MBMS Broadcast Service. Since these kind of eNBs will receive MBMS Session Start, eNBs initiate IGMP Join toward aGW once it receives the MBMS Session Start message.

Proposal6: IP multicast shall be introduced as transport network layer protocol for EMBMS services transmission.

Proposal7: UE joins the IP multicast bearer for a certain MBMS Multicast Service toward aGW when it is interested in this service; while eNB joins the IP multicast bearer toward aGW when it detects that it hosts UE(s) interested in a certain MBMS Multicast Service.

Proposal8: MBMS UE Context for MBMS Multicast Service is maintained at eNB and aGW. Procedures related to UE mobility will contain signalling exchanging for MBMS UE Context updating or transfer.

Proposal9: If aGW or eNB detects that it does not host any interested UEs for a certain MBMS Multicast service, it will send IGMP Leave to BM-SC or aGW.

Proposal10: For MBMS Broadcast Service, bearer path is established during the MBMS Session Start phase.

3 Proposal
It is proposed to discuss the above principles for EMBMS and include the corresponding texts into RAN3 TR as shown below.

4 References

[1] TS 23.246

[2] TR 23.882

------------------------------------------Start of Text Proposal----------------------------------------------

X.X EMBMS principles

Mapping relationship from MBMS Service Area to cell is kept in eNB. eNB uses this information to decide in which cells initiate the notification procedure. Mapping relationship between MBMS Service Area and eNBs shall be kept in aGW. For aGW, this information is used to determine which eNB shall receive the MBMS Session Start message.

MBMS Session Start is forwarded to eNBs which have at least one cell belonging to the MBMS Service Area of a certain MBMS Service. Information of Service Area and TA list of IDLE Mode UEs shall be included in the MBMS Session Start message for notification purpose.

MBMS Session Update message shall contain Delta TA list of IDLE mode UEs and distributed to all the eNBs which have at least one cell belonging to the MBMS Service Area of a certain MBMS Service. 

In the flat structure of SAE/LTE, IP multicast is used as transport bearer between agW and eNodeB for EMBMS.

For MBMS Multicast Services, UE sends IGMP Join to aGW to join the IP multicast bearer for a certain MBMS Multicast Service when it is interested in this service. eNB/aGW joins the IP multicast bearer towards aGW/BM-SC when it detects that it hosts UE(s) interested in a certain MBMS Multicast Service. For aGW this occurs during the Joining phase for a certain UE. For eNodeB this may occur before during or after the MBMS Session Start phase, which rely on when does eNodeB can require the MBMS UE Context.

MBMS UE Context for MBMS Multicast Service is maintain at eNB and aGW. Procedures related to UE mobility will contain signalling exchanging for MBMS UE Context updating or transfer.

If aGW or eNB detects that it does not host any interested UEs for a certain MBMS Multicast service, it will send IGMP Leave to aGW or BM-SC to be released from the IP multicast distribution tree.

For MBMS Broadcast Service, bearer path is established during the MBMS Session Start phase. aGW or eNodeB sends IGMP Join to aGW or BM-SC when it receives MBMS Session Start message.

------------------------------------------End of Text Proposal----------------------------------------------
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