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1. Introduction
Much progress of MBMS has been made in the last SA2 meeting. The MBMS architecture is like the below figure. But some FFS are left and this contribution aims to discuss those FFS and make the way forward. 
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2. Discussion

The left FFS are the following:
1. MBMS CP and UP combination or not
Control plane and user plane split is the trend of evolution, so that the two planes could evolve separately. For those operators who have already deployed SAE system, the split of MBMS CP and UP helps to deploy MBMS functionality into the current entities. Fox example, to put MBMS CP into MME and put MBMS UP into S-GW, which also helps to avoid extra interfaces to E-UTRAN. 

2. SGmb termination is in MBMS CP or MBMS UP

This issue affects the session control procedure: (take session start as an example)
· Termination in MBMS CP: 
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eBM-SC gets downlink UP tunnel information via MBMS CP or from pre-configuration so as to send data to MBMS UP. MBMS CP acquires UP IP multicast address from MBMS UP to send it to ENBs so that the ENBs can join the IP multicast group in the TNL.
· Termination in MBMS UP: 


[image: image3]
eBM-SC gets MBMS UP’s downlink tunnel information directly, and MBMS UP sends its TNL IP multicast address to MBMS CP which forwards it to ENBs.
There is little difference between the two solutions. MBMS UP/CP combination only saves two steps for UP and CP interaction. Since there is enough time for session control before real data arrives, the two steps won’t affect much for MBMS. So it’s better for CP and UP split.

Another issue is whether eBM-SC could interact with MBMS CP directly, especially in case the MBMS CP is located in MME. Actually, there might be only one operator-controlled eBM-SC which acts as coordinator with other data source. Even if eBM-SC might be a non-operator-controlled one, a border gateway can be put between MBMS CP and eBM-SC for security reason.
MBMS UP is looked as one GGSN from the point of view of 2G/3G SGSN if the SGmb terminates in MBMS UP. But in case of SGmb termination in MBMS CP, 2G/3G SGSN will treat MBMC CP as GGSN, then MBMS CP will notify UP about the tunnel and context information. Both solutions have no impact on 2G/3G entities.
Similar to MME/S-GW functionality split, termination in MBMS CP is better to allow MBMS CP to control MBMS UP. 
3. M?-C termination toward E-UTRAN

It should be decided by RAN WGs. But we cannot restrain operators to deploy MCE in the non-SFN area especially like big PLMN such as CMCC, there are different areas including SFN area, non-SFN area, and non-MBMS area administrated by different province companies. MCE is not mandatory in the non-SFN and non-MBMS area. So, it is FFS whether MCE may participate in session control for SFN-MBMS. But MCE should not terminate M?-C for non-SFN MBMS. It is suggested that M?-C terminates in ENB for both SFN or non-SFN operation, or M?-C terminates in ENB for non-SFN operation and terminates in MCE for SFN operation. To avoid differentiation, we prefer the former one.
4. The impacts of SFN to SA2

Following the discussion of issue 3, MCE exists for SFN operation but it is not mandatory for non-SFN operation. If MCE is not involved in session control, there is no difference for MBMS CP to send session control messages for SFN or non-SFN operation. If MCE is involved in session control, MBMS CP will send session control messages to MCE in case of SFN operation and to ENB directly in case of non-SFN operation. The interaction between MCE and ENB is out of scope of SA2.
Another impact is content synchronisation. The implementation of content synchronisation above E-UTRAN is also considered by RAN WGs. It should be decided whether the feedback and adjusting of content synchronisation in M?-C and the interface between MBMS CP and UP is SA2’s business. 
5. How these functions are allocated to functional entity/entities 
MBMS architecture should have least impacts on the existing SAE architecture especially ENBs. Functionality entities collocation helps to avoid redundant interface. M?-C termination in MCE won’t bring new interface to ENBs (assuming the interface between MCE and ENB is unavoidable). But for the non-SFN area, there is no MCE and M?-C will terminate in ENBs. To avoid the M?-C interface to ENBs, it’s better to collocate MBMS CP and MME. 
3. Conclusion
This contribution analyzes some FFS for the current MBMS architecture and proposes to reflect those into TS23.401.
4. Text Proposal

/********************************Start of first Change*********************************************/

4.2.3
MBMS architecture
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Figure 4.2.3-1. MBMS Architecture for 3GPP Accesses

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. MCE is not mandatory in non-SFN area and non-MBMS area.

NOTE:
The eBM-SC uses both MBMS Bearers (over SGmb/SGi-mb) and EPS Bearers (over SGi)
/*********************************End of first Change*********************************************/
/********************************Start of second Change****************************************/

4.5
Reference Points

Editor’s Note: Once the architecture diagrams are stable in this specification and in TS 23.402, the reference point names need to be updated to remove either the letters or only keep a number series, e.g. S6a replaced with Sn where there is only either a digit or a letter.

S1-MME:
Reference point for the control plane protocol between E-UTRAN and MME.
S1-U:
Reference point between E-UTRAN and Serving GW for the per bearer user plane tunneling and inter eNodeB path switching during handover. 
S3:
It enables user and bearer information exchange for inter 3GPP access network mobility in idle and/or active state. It is based on Gn reference point as defined between SGSNs.

Editor's Note:
User data forwarding for inter 3GPP access network mobility in active state (FFS). 
S4:

It provides related control and mobility support between GPRS Core and the 3GPP Anchor function of Serving GW and is based on Gn reference point as defined between SGSN and GGSN. In addition, if Direct Tunnel is not established, it provides the user plane tunnelling.
S5:
It provides user plane tunneling and tunnel management between Serving GW and PDN GW. It is used for Serving GW relocation due to UE mobility and if the Serving GW needs to connect to a non-collocated PDN GW for the required PDN connectivity.
S6a:
It enables transfer of subscription and authentication data for authenticating/authorizing user access to the evolved system (AAA interface) between MME and HSS.

S7:
It provides transfer of (QoS) policy and charging rules from PCRF to Policy and Charging Enforcement Function (PCEF) in the PDN GW. The interface is based on the Gx interface.
S8a:
Inter-PLMN reference point providing user and control plane between the Serving GW in the VPLMN and the PDN GW in the HPLMN. It is based on Gp reference point as defined between SGSN and GGSN. S8a is the inter PLMN variant of S5.
S9:
It provides transfer of (QoS) policy and charging control information between the Home PCRF and the Visited PCRF in order to support local breakout function. 

Editor's note:
The detailed requirements for the S9 reference point are FFS.
S10:
Reference point between MMEs for MME relocation and MME to MME information transfer.

S11: 
Reference point between MME and Serving GW
S12:
Reference point between UTRAN and Serving GW for user plane tunneling when Direct Tunnel is established. It is based on the Iu-u/Gn-u reference point using the GTP-U protocol as defined between SGSN and UTRAN or respectively between SGSN and GGSN.
SGi: 
It is the reference point between the PDN GW and the packet data network. Packet data network may be an operator external public or private packet data network or an intra operator packet data network, e.g. for provision of IMS services. This reference point corresponds to Gi for 3GPP accesses. 
Rx+
The Rx reference point resides between the AF and the PCRF in the 3GPP TS 23.203 [6]. It is FFS if there will be any significant functional modifications to current Rx reference point to warrant defining it to be Rx+.

Editor’s note: It is FFS if the Rx+ is significantly different from the Rel-7 Rx reference point to warrant defining it to be Rx+.

SGi-mb:
It is the reference point between eBM-SC and MBMS UP function for MBMS data delivery.
SGmb:
It is the reference point for the control plane between eBM-SC and MBMS-CP.
M1-U:

It is the reference point between MBMS UP and E-UTRAN for MBMS data delivery.
M?-C:

It is the reference point between MBMS CP and E-UTRAN for session control.
M1-CP:
It is the reference point between MBMS CP and MBMS UP.
Editor’s note: If MBMS CP or UP is collocated with other entity, the M1-U/M?-C/M1-CP interface may be the current interface.
/*********************************End of second Change****************************************/
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