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Abstract of the contribution:
This contribution proposes to add the support of multicast service to solution 1, 3 and 6.
Discussion

The following architectural requirement has been agreed in the SA2#76 (by S2-097464) for the support of multicast traffic. This contribution aims to realize the requirement by adding new functions in both UE and P-GW/GGSN.

The H(e)NBs supporting LIPA shall be able to provide access to the multicast groups that are active on the home based network:

-
A H(e)NB supporting LIPA shall allow UEs to join multicast groups active on the home based network.

-
It shall be possible for a H(e)NB supporting LIPA to forward multicast traffic from the home based network to the UE and from the UE to the home based network.
In order to minimize impacts to the current system, this solution utilizes the TFT handling in the existing NAS and S5/Gn procedures.
Proposal

NEC would like to propose to update the following solutions in the 3GPP TR 23.829 version 0.3.1 for the support of multicast service. The following solutions are chosen since the proposed function is not applicable to the NAT based solutions.
· 5.2
Solution 1 – Local IP Access and Selected IP Traffic Offload solution based on traffic breakout performed within H(e)NB using a local PDN connection
· 5.4
Solution 3 – GGSN allocation to offload point
· 5.7
Solution 6 – Local Gateway based Architecture
**** First modified section ****

5.2.2.2
Architectural functions

NOTE:
Although this section is EPC-oriented, the architectural functions respectively handled by P-GW and S-GW can be extended respectively to GGSN and SGSN in the case of GPRS core.

5.2.2.2.1
LIPA

UE functions for the support of LIPA services
The following functions are optionally required to support multicast services in the home based network:

-
Communicating with a L-PGW to start/stop receiving packets destined to IPv4/IPv6 multicast address. Candidate solution could be utilizing NAS messages including TFT IE.
P-GW functions for the support of LIPA services

They are a subset of the functions of the EPC PGW:

-
per UE policy based packet filtering and rate policing/shaping;

-
UE IP Address assignment;

-
Direct Tunneling between L-GW and RAN in connected mode.
The following functions are optionally required to support multicast services in the home based network:

-
Communicating with the UE to start/stop forwarding packets destined to IPv4/IPv6 multicast address;

-
Distributing downlink multicast traffic from the home based network to all the UEs who subscribed to the corresponding multicast service.
These functions are included in a Local GW (L-GW) that is logically part of the Access Network (E-UTRAN or UTRAN). The L-GW for LIPA shall be located in the H(e)NB subsystem.

**** Second modified section ****

5.4.2
Architectural principles

In this solution, LIPA and SIPTO are enabled by the SGSN selecting a GGSN that provides enhanced (e.g. shorter) traffic routeing capabilities located within the RAN.

It is enabled by:

-
the RAN providing the SGSN with the IP address(es) of one or more GGSNs that the RAN believes offers good traffic routeing capabilities. The RAN provides this information to the SGSN at every RAN initiated Iu-ps connection establishment and, from the target RNS, at every SRNS relocation;

-
the SGSN using the information from the RAN and HSS to potentially override the normal GGSN selection algorithm; and

-
the SGSN using the permitted CSG/APN information and information supplied by the RAN to cause the release of a PDP context, if required by the service continuity restrictions, when the mobile leaves the CSG.

The SGSN reuses the Direct Tunnel functionality (from TS 23.060 [5] clause 15.6) to establish and maintain user plane connectivity. The conditions restricting the use of Direct Tunnel defined in TS 23.060 [5] also apply when determining whether local breakout can be applied.

The subscription data stored in the HSS indicate which CSGs are permitted to perform local breakout via LIPA for each of the APN subscribed, along with service continuity restrictions/permissions, the type of breakout permitted. The subscription data also indicates which CSGs are permitted to perform Internet Breakout for each of the subscribed APNs along with service continuity restrictions/permissions, the type of breakout permitted.

The RAN shall report to the SGSN the level of support for local breakout to the SGSN. The SGSN decides what level of local breakout to perform based on information received from the RAN and the whether local breakout is permitted by the subscription data. The SGSN operator shall be able to configure the Emergency APN such that Local Breakout does not endanger PS domain Emergency calls.
For dual stack PDP contexts (PDP type = IPv4v6), the assigned GGSN function shall select an IP version appropriate for the breakout connection.

The following function is optionally required for the UE which supports multicast services in the home based network:

-
Communicating with the GGSN to start/stop receiving packets destined to IPv4/IPv6 multicast address. Candidate solution could be utilizing NAS messages including TFT IE.

The following functions are optionally required for the GGSN which supports multicast services in the home based network:

-
Communicating with the UE to start/stop forwarding packets destined to IPv4/IPv6 multicast address;

-
Distributing downlink multicast traffic from the home based network to all the UEs who subscribed to the corresponding multicast service.
**** Third modified section ****

5.7.2
Architectural principles

Figure 5.7.2.1 shows the architectural extension proposed by this solution for the case of E-UTRAN and (macro) eNB; analogous extensions apply for the HeNB case and the UTRAN case (both NB and HNB). In the latter case, the GGSN maps onto PDN GW, and SGSN maps onto Serving GW (user plane part) and MME (control plane part).

The following function is optionally required for the UE which supports multicast services in the home based network:

-
Communicating with the GGSN to start/stop receiving packets destined to IPv4/IPv6 multicast address. Candidate solution could be utilizing NAS messages including TFT IE.

The following functions are optionally required for the GGSN which supports multicast services in the home based network:

-
Communicating with the UE to start/stop forwarding packets destined to IPv4/IPv6 multicast address;

-
Distributing downlink multicast traffic from the home based network to all the UEs who subscribed to the corresponding multicast service.
A Local Gateway (L-GW) is co-located with home or macro cells in support of LIPA or SIPTO. Between the L-GW and the PDN GW (for EPS) or the GGSN (for GPRS), a "L-GW extension tunnel" is configured. The functions of L-GW include:

-
gateway and routing to/from external PDN (e.g. internet, enterprise or home NW), equivalent to SGi;

-
tunneling of IP packets through the extension tunnel to/from P‑GW/GGSN (e.g. based on GTP, PMIP, IP in IP or other); when the UE is in idle mode, the extension tunnel is used only in the L-GW to P-GW/GGSN direction; while when the UE is in active mode and connected via a different cell from where the L-GW is located, the extension tunnel is used in both directions;

-
IP address handling (either IP address allocation and conveyance to P‑GW/GGSN, or alternatively reception of IP address from P‑GW/GGSN and NATing);

-
minimal state maintenance for mapping of traffic onto tunnels (from external PDN onto extension tunnel);

-
coordination with (e)NB on usage of local breakout (trigger (e)NB for local traffic handling);

-
decision function on usage of local breakout for uplink traffic (optionally it can be part of the (e)NB);

-
decision function on routing for downlink traffic (directly to (e)NB versus via extension tunnel);
-
traffic monitoring and reporting function (optional): required only as a means to limit the principally assumed flat rate charging.
The following functions are optionally required for the L-GW which supports multicast services in the home based network:

-
Communicating with the UE via P-GW/GGSN to start/stop forwarding packets destined to IPv4/IPv6 multicast address;

-
Distributing downlink multicast traffic from the home based network to all the UEs who subscribed to the corresponding multicast service.
The basic L-GW functionality is radio and core network technology agnostic, and thus allows that the same L-GW function to be adopted for both 3G and LTE radio cells as well as to GPRS and EPS core networks.
As visible from this list, the L-GW is not a PDN GW or GGSN shifted to eNB/E-UTRAN, but encompasses only minimal functionality.
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Figure 5.7.2.1: Proposed extension of non-roaming architecture for 3GPP accesses for SIPTO and LIPA

NOTE:
As the extension tunnel between the L-GW and P-GW/GGSN is terminated within the Home (e)NB, the security measures already defined for Home (e)NBs (i.e. IPsec on Iuh) apply.
P​GW and/or GGSN functionality is enhanced by:

-
establishment of extension tunnel (upon PDN connection or PDP context establishment for APNs matching the criteria for local traffic),
-
traffic forwarding through extension tunnel and to/from S5/S8 or Gn tunnel,
-
IP address handling (either obtain of IP address from L-GW, or alternatively conveyance to L-GW).
The following function is optionally required for the PGW/GGSN which supports multicast services in the home based network:

-
Mediating communications between a L-GW and an UE to start/stop forwarding packets destined to IPv4/IPv6 multicast address.

**** End of modification ****



