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Describes how MBMS1 and MBMS2 can benefit from MME and GW existing functionalities and that Sm can benefit from existing GTP based MBMS messages.
1. Discussion
In currently defined MBMS architecture, the following points are still open:

· Whether MBMS1 and MBMS2 can be mapped to existing SAE entities such as MME and Serving GW
· Whether Sm interface should be GTP based

MBMS1

It is expected that the MCE function will not be always available:

· MCE will probably not be provided in first deployment steps: content synchronisation is a complex function, needing cell synchronisation mechanism, centralized management and distribution of coordinated information to both appropriate eNodeBs and MBMS2.
· There will probably be no MCE function is isolated areas for example in country side with rare cell and rare MBMS service need
· There should be no MCE and this should be considered in the architecture. We do not expect to mandate MCE to be always present. 
· Network will be incrementally expanded to include MCE function when MBMS services will be well defined and interested population area identified.
When considering that MCE is not always available, it is clear that there is a need of an independent entity which will handle distribution of the MBMS Session management messages to the numerous eNodeBs. This is the role of MBMS1. MBMS1 is hierarchically above eNodeBs in particular to handle the case when MCE is not present.

In other word, MBMS1 has specific MBMS functions (at least distribution of Session management messages to eNodeBs), independent from the MCE’s ones as MCE may not always be present when MBMS service is used.

As MME has already eNodeB address configuration, it appears then beneficial to be allow co-location of  MBMS1 with the MME to benefit from the existing eNodeB interface configuration. Placement of MBMS1 at MME would allow re-use of the SCTP association between the MME and eNBs in the pool area of the MME (which is already agreed for the S1-C) for MBMS Session Management signalling.

The location of MBMS1 inside the MME is a guaranty of a beneficial existing bearer control and reliable CP transport, this is typically a MME function that it would be beneficial to avoid to duplicate in order to simplify the Network configuration.

In addition, like a SGSN, the MME sets-up and tears-down MBMS bearers to the E-UTRAN accesses: MME sends the Session Start and Session Stop to eNodeBs. In Network configuration where the MME is merged with the SGSN, the MME could re-use MBMS Session Start feature of the SGSN.

MBMS2

As MBMS2 is in charge of MBMS data transmission, to reduce number of nodes in EPS, it appears natural to allow MBMS2 location with either the Serving GW or the PDNGW.
In addition, placement of MBMS1 in MME and MBMS2 in GW would allow:

· A smooth migration for Rel7 MBMS to MBMS in SAE: it will be possible to re-use existing SGSN and upgrade it with MME new features and benefit from existing MBMS functions to support MBMS1 ones.
· No need to define extra interface between MBMS1 and MBMS2: existing S11 between MME and Serving GW and based on GTP could be re-used with enhancement with MBMS messages already specified for GTP. Standardization and design effort would be greatly reduced.
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2. Conclusion
The following changes are proposed for TS 23.401:

Start first changes to 23.401
4.2.3
MBMS architecture


[image: image2] 

Figure 4.2.3-1. MBMS Architecture for 3GPP Accesses

Editor's Note: MCE (Multi-cell/Multicast Co-ordination Entity) is not shown in the figure. 

NOTE:
The eBM-SC uses both MBMS Bearers (over SGmb/SGi-mb) and EPS Bearers (over SGi)
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4.4
Network Elements

4.4.1
E-UTRAN

E-UTRAN is described in more detail in 3GPP TS 36.300 [5].

In addition to the E-UTRAN functions described in 3GPP TS 36.300 [5], E-UTRAN functions include:

-
Header compression and user plane ciphering

-
MME selection when no routeing to an MME can be determined from the information provided by the UE
-
UL bearer level rate enforcement based on AMBR and MBR 
(e.g. by limiting the amount of UL resources granted per UE over time)

-
UL and DL bearer level admission control
4.4.2
MME 

MME functions include:

-
NAS signalling 

-
NAS signalling security

-
Inter CN node signalling for mobility between 3GPP access networks (terminating S3)

-
Idle mode UE Reachability (including control and execution of paging retransmission)
-
Tracking Area list management (for UE in idle and active mode)
-
PDN GW and Serving GW selection

-
MME selection for handovers with MME change

-
SGSN selection for handovers to 2G or 3G 3GPP access networks

-
Roaming (S6a towards home HSS)

-
Authentication

-
Bearer management functions including dedicated bearer establishment.

NOTE:
The Serving GW and the MME may be implemented in one physical node or separated physical nodes.
-
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

-
It is FFS whether MME filters the distribution of Session Control message to E-UTRAN nodes based on MBMS service area 

-
It receives MBMS service control messages and the IP Multicast address for MBMS data reception from Serving GW function over S11 interface
NOTE:
When a UE leaves or enters MBMS bearer coverage, the service continuity is handled by the Service Layer (in UE and network).

4.4.3
Gateway

4.4.3.1
General

Two logical Gateways exist:

-
Serving GW (S-GW)

-
PDN GW (P-GW)

NOTE:
The PDN GW and the Serving GW may be implemented in one physical node or separated physical nodes.

4.4.3.2
Serving GW

The Serving GW is the gateway which terminates the interface towards E-UTRAN. 

For each UE associated with the EPS, at a given point of time, there is a single Serving GW.

Serving GW functions include for both the GTP-based and the PMIP-based S5/S8:

-
the local Mobility Anchor point for inter-eNodeB handover

-
Mobility anchoring for inter-3GPP mobility (terminating S4 and relaying the traffic between 2G/3G system and PDN GW) 

-
E-UTRAN idle mode downlink packet buffering and initiation of network triggered service request procedure

-
Lawful Interception

-
Packet routeing and forwarding
-
Transport level packet marking in the uplink and the downlink

-
Accounting on user and QCI granularity for inter-operator charging

-
UL and DL charging per UE, PDN, and QCI
(e.g. for roaming with home routed traffic)
-
MBMS function:

-
It provides an interface for entities using MBMS bearers through the SGi-mb (user plane) reference point
-
It provides an interface for entities using MBMS bearers through the SGmb (control plane) reference point
-
IP multicast distribution of MBMS user plane data to eNodeBs (M1-U reference point)

-
Content synchronization for MBSFN (MBMS over Single Frequency Networks)

NOTE:
In case of mobility in or out from an MBMS service area, the service continuity is handled by the Service Layer (in UE and network).
-
Header compression for MBSFN MBMS data

-
It allocates an IP Multicast address to which the eNodeB should join to receive the MBMS data. This IP Multicast address is provided to the eNodeB via MME.

-
Serving GW can communicate with multiple MMEs
Additional Serving GW functions for the PMIP-based S5/S8 are captured in 3GPP TS 23.402 [2].
4.4.3.3
PDN GW

The PDN GW is the gateway which terminates the SGi interface towards the PDN. 

If a UE is accessing multiple PDNs, there may be more than one PDN GW for that UE.

PDN GW functions include for both the GTP-based and the PMIP-based S5/S8:

-
Per-user based packet filtering (by e.g. deep packet inspection)

-
Lawful Interception

-
UE IP address allocation

-
Transport level packet marking in the downlink

-
UL and DL service level charging as defined in 3GPP TS 23.203 [6]
(e.g. based on SDFs defined by the PCRF, or based on deep packet inspection defined by local policy)

-
UL and DL service level gating control as defined in 3GPP TS 23.203 [6]

-
UL and DL service level rate enforcement as defined in 3GPP TS 23.203 [6] 
(e.g. by rate policing/shaping per SDF)

-
DL rate enforcement based on AMBR
(e.g. by rate policing/shaping per aggregate of traffic of SDFs associated with Non-GBR QCIs)

-
DL rate enforcement based on the accumulated MBRs of the aggregate of SDFs with the same GBR QCI
(e.g. by rate policing/shaping)

Additionally the PDN GW includes the following functions for the GTP-based S5/S8:

-
UL and DL bearer binding as defined in 3GPP TS 23.203 [6]

-
UL bearer binding verification 

Editor's Note: This is to verify that the UE applies the UL packet filters correctly and does not misbehave, e.g., by sending packets on a "premium bearer" even though the packets do not match the UE's UL packet filters associated with that "premium bearer". Once the term ‘UL bearer binding verification’ has been defined in 3GPP TS 23.203 this editor’s note can be replaced with a corresponding reference.
4.4.4
SGSN

In addition to the functions described in 3GPP TS 23.060 [7], SGSN functions include:

-
Inter EPC node signalling for mobility between 2G/3G and E-UTRAN 3GPP access networks

-
PDN and Serving GW selection

-
MME selection for handovers to E-UTRAN 3GPP access network

4.4.5
GERAN

GERAN is described in more detail in 3GPP TS 43.051 [15].

4.4.6
UTRAN

UTRAN is described in more detail in 3GPP TS 25.401 [16].






















4.4.7
eBM-SC

The eBM-SC is a functional entity which provides the functions on MBMS service layer. It may serve as an entry point for content provider MBMS transmissions, used to authorise and initiate MBMS bearers within the PLMN and can be used to schedule and deliver MBMS transmissions. The eBM-SC is further described in 3GPP TS 26.346 [13].
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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].

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 Serving-GW function for MBMS data delivery.

SGmb:
It is the reference point for the control plane between eBM-SC and EPC (Serving-GW).


M1:

It is the reference point between Serving-GW and E-UTRAN for MBMS data delivery.

M3:

It is the reference point between MME and E-UTRAN for session control. M3 is a control plane interface between EPC and E-UTRAN for MBMS.
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