Page 1



3GPP TSG RAN WG3 Meeting #57
R3-071617
Athens, Greece, 20th -24th August 2007
Source:

Panasonic
Title:

MBMS architecture in E-UTRAN

Agenda Item:
13.2.6a
Document for:
Discussion and approval
1 Introduction

In the last RAN3#56 meeting in Kobe and email discussion, MBMS architecture was discussed. The agreements and the discussion status were summarised and sent to SA2 in [1][2]. Meanwhile, SA2 discussed MBMS architecture in last SA2#58 in Orlando and the agreements are captured in [3]. 

Taking into account the agreements in SA2, this document discusses the remaining FFS points below for RAN3, and consequently proposes the MBMS architecture in E-UTRAN.

· It is FFS as to whether IP Multicast is also used to perform MBMS Session Control Signalling
· The node in E-UTRAN where M?-C is terminated is FFS by RAN WGs.
2 Discussion
2.1 Remaining FFS points for RAN3
In [R3-071228], following architecture related FFS points are captured:

1) It is FFS as to whether the MBMS GW can be considered a logical element of the EPC or the E-UTRAN.

2) At the M1 interface it is FFS as to whether CP signalling will be required.

3) It is FFS as to whether the MCE shall perform and/or is involved in MBMS Session Control Signalling.
4) It is FFS as to whether IP Multicast is also used to perform MBMS Session Control Signalling
5) It is FFS as to whether the MBMS Gateway is involved in MBMS Session Control Signalling.

In [S2-073065] SA2 agreed on the MBMS architecture shown in Figure 1, and following point is FFS for RAN3:

6) The node in E-UTRAN where M?-C is terminated is FFS by RAN WGs.
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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)
Figure 1: MBMS Architecture for 3GPP Accesses
As part of the agreements in SA2, it was decided that both MBMS CP function and MBMS UP function are located outside of E-UTRAN. Further it was decided that MBMS CP function includes Session control of MBMS bearers to the E-UTRAN access. Consequently, both FFS 1) and 5) above are already concluded. Furthermore, both FFS 2) and 3) are comprised in 6). 

As a result, remaining FFS points for RAN3 are the following two:

· It is FFS as to whether IP Multicast is also used to perform MBMS Session Control Signalling
· The node in E-UTRAN where M?-C is terminated is FFS by RAN WGs.
In the following chapters, we discuss theses two points.

2.2 IP multicast for MBMS Session Control Signalling
On IP multicast for MBMS session control signaling, this chapter discusses the aspects of reliability and response to MBMS session control signaling.

1) Reliability

IP multicast transport is not reliable, thus additional measures, e.g. repetitions, have to be taken in order to assure reliability. When using a repetition scheme, the number of repetitions shall be configured based on TNL quality. MBMS services will be provided in wide area, such as a whole country or PLMN.Hence session control signaling is also required to be delivered to this wide area. In this case, it will be difficult to manage the correct number of repetition, since the entire TNL might include several types of networks providing different quality, e.g. owned by the mobile operator or owned by another TNL operator. 

Another aspect to consider is service impact. If some eNB or MCE does not receive MBMS session control signaling due to e.g. network congestion and packet losses, the whole MBMS session will not be provided in the concerned cells. For example, one Mobile TV session might not be provided. Generally, this probability will be very low, but it might be difficult to manage the losses, even if repetition is applied in IP multicast. Form service aspect, it might cause problem. 

Another aspect to consider is signaling load when, for example, using a repetition scheme in order to achieve reliability. Here the signaling messages will be repeated in any case, also in case of a successful transmission. This may lead to an increased signaling load.
In Rel-6, it was discussed how to deliver a MBMS notification on Iub, and there were two possibilities considered. One was to use NBAP using reliable transport, and the other was to use Iub frame protocol using unreliable transport. Consequently, RAN3 has chosen NBAP. 
2) Response to MBMS session control signaling

Similarly to Rel-6 Session start response message, also MBMS session control signaling for LTE/SAE might require a response to inform the EPC of a cause, e.g. “No resource available”, “Requested MBR is not available”, “Requested GBR is not available” and etc. For the response message from eNB to MBMS CP, SCTP will be assumed for reliable transport. Hence, if SCTP is used for the response message from eNB to MBMS CP, it is reasonable to re-use SCTP also for the request message from MBMS CP to eNB.

Consequently, we propose to use SCTP for MBMS session control signaling transport.

2.3 Termination of M?-C

This chapter discusses the termination of M?-C assuming the utilisation of SCTP for session control signalling according to above discussion.

M?-C is defined as the reference point between MBMS CP and E-UTRAN for session control. And, there are two alternatives.

Alt. 1)
M?-C is terminated in eNB, i.e. define M1-C

Alt. 2)
M?-C is terminated in MCE, i.e. define M3-C

When considering the termination of M?-C, we think the following points should be supported.

1)
Simple MBMS operation: 

As some operators prefer that MCE could be deployed as part of O&M and configure the radio resource (semi-) statically, support of this type of simple MBMS operation should be possible. A MBMS service area will include only MBSFN area, only non-MBSFN area or both MBSFN and non-MBSFN area.

2)
Optimised MBMS operation: 

MBMS architecture should be able to support radio resource optimisation for MBMS operation in the MBSFN area, e.g. dynamic MBSFN, MC-PTM/SC-PTM mode switching (detail is FFS), in future when possibly different types and a high number of MBMS services are provided. In this case, MCE should be able to be deployed separately from O&M. 

3)
Scalability: 

Distribution of Session control signalling should be scalable depending on MBMS service area in order to cope with different sizes of geographical areas that might be covered by a MBMS Service Area.

On 1), Alt. 1) meets the requirement. On the other hand, Alt. 2) does not meet the requirement since it is not realistic that MBMS CP sends session control signalling to MCE in O&M. 

On 2), Alt. 1) does not meet the requirement since MCE needs to receive the session control signalling for radio resource optimised MBMS operation. Alt. 2) meets the requirement.

On 3), Alt. 1) will meet the requirement in case MBMS CP is separated and deployed onto, e.g., MME. This way MBMS CP could be distributed on MME pool area basis and could send session control signalling using already existing SCTP connections. On the other hand, Alt. 2) may require a huge number of SCTP connections to be terminated in the MCE which cause scalability problem, especially if a MBMS service area is big such as a complete country. Please note that the decision on separation, deployment and distribution of MBMS CP and MBMS UP is under SA2 responsibility.

We think neither Alt. 1) nor Alt. 2) meets all above requirements. Consequently, we propose to use both Alt. 1) and Alt. 2) in MBMS architecture and define both M1-C and M3-C. 

The distribution of session control signalling on M1-C and M3-C/M2 is discussed in companion contribution [4].

2.4 MBMS architecture in E-UTRAN
Figure 2 below shows the proposed MBMS architecture. 

It is FFS whether M3-C could be merged into M1-C.

Regarding the EPC part, which is shaded in Figure 2, it is assumed to be under SA2 responsibility. It is one possibility and currently an ongoing discussion in SA2 whether to separate MBMS CP and MBMS UP, and to terminate SGmb in MBMS UP.
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Figure 2: Proposed MBMS architecture in E-UTRAN

2.4.1 Control Plane 

2.4.1.1 “M1-C” Interface: MBMS CP – eNB
The protocol stack of M1-C interface signalling transport is SCTP/IP/Data link layer/Physical layer.

In the transport IP layer point-to-point transmission is used to deliver the signalling PDUs.
M1-C application protocol is defined on the top of SCTP. 

M1-C has the following interface functions:

· Session control

· MBMS SAE bearer control
2.4.1.2 “M3-C” Interface: MBMS CP – MCE 

The protocol stack of M3-C interface signalling transport is SCTP/IP/Data link layer/Physical layer.

In the transport IP layer point-to-point transmission is used to deliver the signalling PDUs. 

M3-C application protocol is defined on the top of SCTP. 

M3-C has the following interface functions:

· Session control

· MBMS SAE bearer control
· Configuration of SYNC protocol in MBMS UP

2.4.1.3 “M2” Interface: MCE – eNB

The protocol stack of M2 interface signalling transport is SCTP/IP/Data link layer/Physical layer.
In the transport IP layer point-to-point transmission is used to deliver the signalling PDUs.
M2 application protocol is defined on the top of SCTP. 

M2 has the following interface functions:

· Allocation of the radio resources used by all eNBs in the MBSFN area for multi-cell MBMS transmissions using MBSFN operation
· MBMS SAE bearer control (FFS)
· Session control (FFS)

2.4.2 User Plane 

2.4.2.1 “M1-U” Interface: MBMS UP – eNB

The protocol stack of M1-U interface data transport is GTP-U/UDP/IP/Data link layer/Physical layer. 
IP multicast is used in IP layer. 
3 Conclusion
In this document, we discussed the utilisation of IP multicast for MBMS session control signalling and termination of M?-C. 

We propose:

· To use SCTP for MBMS session control signalling, 

· To terminate M1-C in eNB, and M3-C in MCE, and 

· To include the content chapter 2.4 into R3.018 and TS36.300.
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