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Abstract of the contribution:

RAN WG3 has agreed two alternatives for the E-MBMS architecture deployments [2]. In one alternative MCE is deployed in a separate node and in the other alternative MCE is integrated with the eNBs. Further, it has been agreed that these alternatives shall be applicable to both, multi-cell and single-cell, transmission modes [1].

The purpose of this contribution is to clear one of the remaining FFS in the description of MBMS1 function with respect to filtering of session control messages.

1 Discussion

In SA2#59 meeting in Helsinki, the basic EPC architectural functions for providing E-MBMS were agreed as consisting in two functions called MBMS1 and MBMS2 which are separated by the Sm interface. In addition, RAN WG3 has already agreed some aspects of the E-MBMS architecture, which are:

· Only 2 interfaces from E-UTRAN for MBMS: M1 for U-plane, M3 for C-plane

· M3 interface is terminated at the MCE

· M3 interface is based on SCTP

Furthermore, two deployment alternatives have been agreed that have to be supported by the overall E-MBMS architecture. 

One of such alternatives refers to a deployment utilising a standalone MCE and the other alternative is a deployment with the MCE integrated with eNB. Additionally considering SA2 agreements, these alternatives could be depicted like in Fig.1 below.
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Fig.1: E-MBMS deployment alternatives

These two deployment alternatives shall be applicable to both MBSFN and SC-PTM delivery [1]. Generally, there is the need to provide an efficient delivery of session control messages. Considering the agreed deployment alternatives, this has to be supported for both cases. Especially for the deployment option with MCE integrated in eNB, this efficient and scalable delivery of session control messages needs to be assured in the EPC. The agreed separation of MBMS1 and MBMS2 functions by a standardised Sm interface allows independent scalability of the C-plane in the EPC supporting both deployment alternatives.
Filtering of Session Control messages

One of the FFS in 23.401 says: “It is FFS whether MBMS1 filters the distribution of Session Control message to E-UTRAN nodes based on MBMS service area”.

For Rel-6 MBMS, Session control messages come from the BM-SC all the way to the RNC/BNCs to setup/update the delivery tree according to MBMS service area. Since the basic architecture for MBMS in Rel-8 is substantially different from Rel-6 MBMS architecture, some necessary adjustments are required. In addition one of the objectives shall be to minimise the changes to BM-SC components as much as possible. 

Analysing the possibilities for handling filtering of session control messages in Rel-8 EPC we are left with two alternatives: MBMS1 and MBMS2 functions. In the following we analyse both functions regarding this aspect in more detail.

Filtering in MBMS2 function:

The MBMS2 function terminates SGmb, which can be considered similar to Gmb terminated by GGSN in Rel-6 MBMS. There the session start message sent by the BM-SC may provide the list of SGSNs, i.e. the “list of downstream nodes”, that the GGSN should forward the session start message. No service area configuration is contained at the GGSN, which simply forwards session control messages to possibly pre-configured list of SGSNs.

With the purpose of leaving the BM-SC to perform similar operation and minimising differences between SGmb and Gmb interfaces, we conclude that no service area configuration and filtering should be performed by MBMS2 function. The MBMS2 function should only do simple forwarding (no filtering according to service area) of session control messages to the MBMS1 functions that may be pre-configured in the MBMS2 function or listed in the session control message provided by eBM-SC. In a similar way as done in Rel-6, this does not require information about service area configuration in the MBMS2 function.

Filtering in MBMS1 function:

In Rel-6 MBMS Service Areas are configured in the RNC/BSCs which perform filtering of the session control messages based on the service area identifier; in other words, this filtering is performed above the NodeBs. 

However, for E-UTRAN there is no other RAN node than the eNBs. Compared to UTRAN there are many more eNBs than RNC/BSCs, which needs to be taken into account in the EPC for the distribution of session control messages. Only for the synchronised delivery of MBMS data there is the MCE entity “above” the eNBs. However, MCE is not an option, because it might be integrated with the eNBs according to the second deployment option agreed by RAN WG3. For this integrated MCE deployment option, filtering of the session control messages only done at the MCE does not solve the problem, since the amount of signalling sent to the TNL will not scale well for large deployment areas. We propose then that the filtering of session control messages according to MBMS service area needs to be performed above the eNBs and shall be performed by the MBMS1 function.

For the filtering of the session control messages the granularity of filtering information in MBMS1 is at eNB level. In case that any additional filtering at cell level is necessary, this filtering would be done in integrated eNB/MCE in a similar way as it is done for paging, where paging request is sent on eNB-level granularity by the EPC, but not all cells controlled b a particular eNB may belong to the indicated TA.

One more advantage of assigning this functionality to MBMS1 is that, having it separated from a single MBMS2 function, area configuration data stored at MME may be re-used for MBMS1 reducing configuration and maintenance efforts. This mapping and other advantages are discussed in a separate contribution [3].

2 Conclusion
It is proposed to remove the FFS in section 4.4.7.1 according to the following changes for TS 23.401:

Start first changes to 23.401

4.4.7.1
MBMS1 function

One or more MBMS1 function entities are used in a PLMN.

MBMS1 functions include:

-
Session control of MBMS bearers to the E-UTRAN access (including reliable delivery of Session Start/Session Stop to E-UTRAN)

-
Transmit Session control messages towards multiple E-UTRAN nodes

-
MBMS1 filters the distribution of Session Control message to E-UTRAN nodes based on MBMS service area 

-
It provides an Sm interface to the MBMS2 function: it receives MBMS service control messages and the IP Multicast address for MBMS data reception from MBMS2 function over this Sm interface

End of changes to 23.401
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