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1 Introduction

Good progress has been made on LTE MBMS over the last number of meetings in the respective SA2, RAN2 and RAN3 WGs. 
However, some key points remain several of which are described in the document below.
2 LTE/SAE MBMS Areas for Discussion
2.1.1 EPC MBMS Architecture - Story so far

Since the last RAN WG3 meeting, the following EPC MBMS Architecture was agreed at the last SA2 meeting:


Editor’s Note: MCE and related interfaces are not show in the figures. The node in E-UTRAN where M?-C is terminated is FFS by RAN WGs. 

Editor’s Note: It is FFS if the CP and UP functions of the MBMS entity are separated and connected with a reference point in between or if it is one entity handling both MBMS CP and UP functions.

NOTE:
The eBM-SC uses both MBMS Bearers (over SGmb/SGi-mb) and EPS Bearers (over SGi) 

2.2 LTE MBMS Broadcast Modes

As a reminder, it should be noted that during the RAN3 SA2 Joint meeting in St Louis (RAN3#55) the following agreements [R3-070395] were made:

1) No UE Subscription verification is performed by the eNodeB or EPC for MBMS sessions/services and therefore no UE context information is required to be propagated to the eNodeB from the CN.

2) MBMS Services in LTE/SAE can be in one of two modes: 

a. MBMS Broadcast mode - MBMS services sent in this mode are transmitted everywhere within the MBMS Service Area by the network irrespective of UE location or quantity.  The UEs receiving MBMS in this mode do not need to leave RRC Idle for MBMS reception.

b. MBMS Enhanced Broadcast mode - MBMS services sent in this mode are not transmitted everywhere and UE location and quantity may be taken into account by the network. The UEs receiving LTE MBMS may need to leave RRC Idle state for MBMS reception. 

No MBMS context is required to be established by the UE in any node above the eNodeB in LTE/SAE, for either MBMS Broadcast or MBMS Enhanced Broadcast mode.

Since this meeting, RAN2 have agreed that a UE receiving a service delivered over MBMS Enhanced Broadcast mode may be placed in LTE_ACTIVE state by the eNodeB, i.e. RRC connected, with an S1 interface established. However it is assumed that the eNB will not be provided with any UE specific MBMS information over the established S1 interface.
2.3 MBMS Session Management

2.3.1 R6 MBMS Procedures in RANAP

The following list of Stage 1 and Stage 2 procedures are those relevant to “R6” MBMS and included as part of RANAP:

Class 1 MBMS Messages

	MBMS Session Start
	MBMS SESSION START
	MBMS SESSION START RESPONSE
	MBMS SESSION START FAILURE

	MBMS Session Update
	MBMS SESSION UPDATE
	MBMS SESSION UPDATE RESPONSE
	MBMS SESSION UPDATE FAILURE

	MBMS Session Stop
	MBMS SESSION STOP REQUEST
	MBMS SESSION STOP RESPONSE
	

	MBMS UE Linking
	MBMS UE LINKING REQUEST
	MBMS UE LINKING RESPONSE
	

	MBMS Registration
	MBMS REGISTRATION REQUEST
	MBMS REGISTRATION RESPONSE
	MBMS REGISTRATION FAILURE

	MBMS CN De-Registration
	MBMS CN DE-REGISTRATION REQUEST
	MBMS CN DE-REGISTRATION RESPONSE
	

	MBMS RAB Release
	MBMS RAB RELEASE REQUEST
	MBMS RAB RELEASE
	MBMS RAB RELEASE FAILURE


Class 2 MBMS Messages

	MBMS RAB Establishment Indication 
	MBMS RAB ESTABLISHMENT INDICATION


For LTE MBMS Session Management:

· Is it foreseen that MBMS Session Management – even at this early Stage 2 (for MBMS procedures) - be considered to be substantial? 
· At present can it be foreseen that any procedures beyond MBMS Session Start/Stop/Update?
2.4 Where to use IP Multicast?

It has already been agreed in both RAN WG3 that IP Multicast will be used as the method of MBMS UP packet distribution from the MBMS UP Function [using SA2 terminology] of the MBMS Entity to the eNBs.  
It is under discussion at the time of writing as to whether IP Multicast can be used as the method of delivering MBMS Session Management CP signaling messages from the MBMS CP Function to the E-UTRAN and, 

[NOTE: a similar discussion is expected for MCE > eNB signaling within the E-UTRAN itself of SFN & potentially MBMS RRM related signaling (as described in R3.018].]

However, with respect to IP Multicast:

· Can IP Multicast give the same level of reliability and adherence to delay targets for both CP and UP messages? 

· If so, can it be described/detailed as to the existing functionalities of IP Multicast that permits a satisfactory level of reliability and delay targets sufficient for the transfer of CP signalling? 

· Are these method(s) within IP Multicast sufficient for both the delivery of MBMS UP packets and related MBMS CP signalling?

NOTE: IP Multicast Security is not discussed in this document as this will be treated in document [SA3 LS]. 

However it should be discussed whether:

· Where the MME IS the location of the MBMS CP functionality can re-usage of the SCTP association between the eNodeB and the MME (presently agreed for the S1-C) for the purposes of MBMS Session Management signalling be considered
· Is it possible that whilst the S1-C xxxAP is transported over SCTP that this same SCTP could be used for MBMS Session Management? 
· Without multiple IP Multicast groups for the MBMS CP interface, each MBMS capable eNodeB would receive MBMS SM messages unnecessarily, e.g. MBMS SM messages for services where the eNodeB does not control cells in the MBMS Service Area. If multiple IP Multicast Groups are present then there would be an increased Operational overhead.

· Is it expected that this SCTP “common association” between the eNodeB and the MME would be for all intents and purposes, permanent?

· Depending upon the above, where the MME – and no reusage of SCTP is possible - is not the location of the MBMS CP functionality then IP Multicast IS considered as the method of CP signalling distribution. Otherwise P2P signalling connections will be required for the transport of but a very small number of Session Management procedures.
Incorporating the MBMS CP function into the MME – but not within the S1-C - somehow would result in:
PRO’s

· MME ( eNB

· Re-use the already existing MME – eNB signaling i.e. SCTP association for the MBMS CP messages. (Minimizing the overhead).
· re-use routing MME ( eNB SCTP relationships

· IP Multicast need not necessarily be employed as the method of CP signaling transport, thereby:

· relieving reliability, delay and security concerns due to IP Multicast deployment are as per SCTP performance

· No need for any additional physical element to handle MBMS CP 
· MME development remains unhindered as MBMS procedures – as they are today – could be considered as an optional feature.
CON’s

· Is MBMS to be considered as a default feature of LTE, thus MME development may be hindered to a certain extent in having to bear this in mind. 

· Scalability of MMEs, eNBs, MME ( eNB pools

· It may be that in some implementations the MME undertakes more functionality than that of mobility itself.

3 Conclusion & Proposal
It is proposed that:

· The above points in this document be discussed.

· Depending upon the questions raised above, that where the MME is the location of the MBMS CP functionality, taking advantage of and allowing re-usage of the SCTP association between the eNodeB and the MME is considered for the purposes of MBMS Session Management signalling.
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