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M2M Service Architecture and M2MCID Update
Anshuman Nigam, Hyunjeong Kang, Anil Agiwal & Rakesh Taori
Samsung Electronics
1. Introduction
In Session 76, a need was gauged for evaluating the need for M2MCID update. The group decided to study the MCBCS Service Architecture to judge the use of M2MCID from M2M service point of view.

This contribution briefs the MCBCS architecture and then proposes a parallel architecture for M2M Services.
2. Basic MCBCS Service Architecture
Enhanced Multicast and Broadcast Service (E-MBS) provides an efficient method for concurrent transport

of DL data common to a group of users, using a common E-MBS ID and a FID.
Each BS capable of providing E-MBS belongs to a certain E-MBS Zone and one BS can belong to multiple

E-MBS zones. An E-MBS zone defined as a set of BSs where the same E-MBS ID and FID is used

for transmitting the content of certain service flow(s).
To ensure proper multicast operation on networks of BS employing E-MBS, the E-MBS IDs and FIDs

used for common E-MBS content and service shall be the same for all BSs within the same E-MBS Zone.
To allow seamless transition from one E-MBS Zone to another without any interruption of E-MBS data service

and operation, the AMS should update E-MBS service flow management encodings including E-MBS

IDs and FIDs, Packet Classification Rule parameter(s), E-MBS Zone Identifier Assignment parameters. If the

AMS has no E-MBS IDs and FIDs information regarding the new E-MBS Zone, and then the AMS is required to acquire E-MBS IDs and FIDs context through the other procedures, i.e., location-update if AMS is in the

idle mode and handover if MS is in connected mode.
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MCBCS Network Reference Model

MCBCS Content Server:

MCBCS Content Server provides the content of MCBCS services, like multimedia flows, data files, etc. The content provider can belong to the NSP or be a third party outside the WiMAX network. The interface between MCBCS Server function and Content Server is outside the scope of this specification.

MCBCS Server:

MCBCS server is a network entity, which hosts all MCBCS specific functional components in the CSN. It performs the following functions: 

· IP multicast group management 

· MCBCS program management 

· MCBCS service announcement management including MCBCS service guide manipulation and distribution. 

· MCBCS session management 

· Data encryption support 

· Application layer key management

· Security association between MCBCS Server and MBS Client 

· Delivery of the mapping information for the MCBCS content’s IP address to the MCID per MBS Zone 

MBS Proxy:
MBS Proxy is a control plane function in the NAP to support MCBCS service. It is unique per MBS zone. 

· Interact with MCBCS Server to support MCBCS session management

· Relaying bearer establishment request from MCBCS Server to MBS DPF 

· Interact with the MBS DPF to support service synchronization for DL macro diversity

· Interface with the MBS DPF to trigger the MCBCS data path establishment and release 

MBS DPF:
The MBS DPF function is a data plane entity in the NAP. It is responsible for data plane bearer management and MCBCS data distribution. MBS DPF is unique per MBS zone. MBS DPF distribution between ASNs over R4 is not assumed. 

· MCBCS bearer control management including the data path establishment, maintenance, and release

· MCBCS bearer traffic classification & delivery

· GRE key management and distribution

· After receiving session start trigger from MBS Proxy, act as an IGMP client to send IGMP report message for IPv4 (act as a MLD client to send MLD report message for IPv6) to the last MR between ASN and CSN to join IP multicast group tree between ASN and CSN

· Performing time stamping and packetization (fragmentation and packing) over the single frequency and multi-frequency WiMAX networks

· Forwarding IP multicast packet 

MBS Agent:
MBS Agent includes the collection of MCBCS specific functions of ASN which are located at the BS. MBS Agent is a functional entity responsible for data plane bearer management and providing the resource allocation information to support the macro diversity.

· Support DPF functions at the BS 

· Construct the MBS subframe based on the information configured by NAP and the sync information included in each SDU, and then transmit over the air. 

· Broadcast MBS_MAP_IE, MBS_MAP and MBS_DATA_IE including MBS zone ID and MCID 

MBS Client:
MBS Client represents functionality required in the MS for MCBCS service reception. MBS client implements the following functions: 

· Compliant to IEEE 802.16 standard as much as possible 

· IP multicast capable IPv4 and IPv6 stack 

· Application layer – Application client at the application layer may be responsible among others for the following functions: 

● Service discovery/announcement 

● Service subscription/registration 

● Application layer security (if required) 

● Optional statistic collection support 

● Reconstruct the MCBCS program content
2.1. General Operational Procedures
MS acquires the MBS Zone ID and MCID mapped to the desirable contents from the mapping table acquired during 8 Service Announcement/Service Guide Delivery procedures.
MBS Proxy/MBS DPF calculates a frame number at which the packet shall be transferred on the air frame, using contents delivery start time received from MCBCS Server.
The general service guide includes the mapping table between the application layer ID (Program ID or Content ID) and the IP layer ID (Contents IP) basically.
 Mapping table between Contents IP and MCID per MBS Zone ID can be delivered during either a Service Guide acquisition or a Subscription procedure.
{Program ID, Content ID, Mapping table} where Mapping table is {MBS Zone ID, MCID}
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When the User wants to watch a specific channel after MBS Client receives a Service Guide from MCBCS Server, he selects the specific channel. Then, the MBS Client pushes the Multicast IP address corresponding to the selected channel down to the IP layer and the MCID and MBS zone ID corresponding to the selected channel down to the  MAC layer using the channel mapping information between layers among the Content ID(s), Multicast IP Address(es) and MCID(s). Based on the obtained MCID and MBS zone ID, MS can choose to only decode the MBS burst corresponding to the selected channel. 

3. Basic M2M Service Architecture

3.1. M2M Zone

An M2M Zone spans a geographically contiguous or non-contiguous area.
M2M Service Architecture possibly can be very similar to MBS Service Architecture

M2M Service ID should ultimately be mapped to M2M Zone ID and M2MCID.
Is M2MCID update needed?

· Like in MBS, a mapping of services to M2MCID in neighboring zones needs to be provided for seamless service continuation.

Is zone update information needed?

· Yes, as it indicates which services are supported in the new zone besides indicating the associated M2MCID.

3.2. M2M Device Operation

The M2M device subscribes to a service and after successful subscription, it gets the mapping of the M2M Service ID to the M2M Zone ID and the M2MCID corresponding to the zone in which it has done the subscription. The M2M device then decodes the service data using the M2MCID. On change of zone, the device gets/fetches the zone update information which contains the list of services in the zone along with the associated M2MCID. If the service is continued, the M2M device uses the new M2MCID as indicated in the zone update information.

4. Conclusion

Text Proposal:
Insert at the end of section 6.3.1, page 4, line 65
The information of the neighboring M2M Group Zones may be advertised by BSs of a given M2M Group Zone in MOB_NBR-ADV message. Neighboring M2M Group Zones implies the M2M Group Zones that neighboring BSs belong to which are different from the M2M Group Zone that the serving BS belongs to.
The MOB_NBR-ADV message contains M2M_GROUP_ZONE_ID of the neighboring M2M Group Zones along with the mappings of M2MCID from the M2M Group Zone of the serving BS to one or more neighboring M2M Group Zones. When an M2M device changes its preferred or serving BS to a BS which belongs to a different M2M Group Zone than the current serving BS, it may have the M2MCID mapping information for the M2M Group Zone of that BS, if it has already received the MOB_NBR-ADV.

The MOB_NBR-ADV message including M2M Group Zone information may only be transmitted by the BSs which are situated at the M2M Group Zone boundaries.

Insert the following at line 38, page 9

6.3.2.3.42 MOB_NBR-ADV

Insert at the end of 6.3.2.3.42

M2M_Group_Zone_Change_TLV
This TLV may be added in the MOB_NBR-ADV message when the mapping of M2MCIDs between the current M2M Group Zone and the neighbor M2M Group Zone needs to be indicated.
Neighbor M2M_Group_Zone_Indication_TLV

This TLV may be added in the MOB_NBR-ADV message to indicate the M2M Group Zones supported by the neighboring BSs.
Add the following at line 1, Page 38
11.18 MOB_NBR-ADV management message encodings

Insert new sub clause 11.18.3
M2M_Group_Zone_Change_TLV

	Type
	Length (bits)
	Value
	Scope

	160
	Variable;

2 + Num_M2M_Zones *(16 + Num_M2MCID_Mapping*32)
	Bits 0-1: Num_M2M_Zones
for(i=0; i<Num_M2M_Zones; i++) {

M2M_GROUP_ZONE_ID (16bits)

Num_M2MCID_Mapping (16bits)

for (m=0; m<Num_M2MCID_Mapping; i++) {

Current M2MCID to New M2MCID mapping (32 bits)

}

}
	OFDMA


Num_M2M_Zones 

This field denotes the number of neighboring M2M Zones.
M2M_GROUP_ZONE_ID


Denotes the neighbor M2M_GROUP_ZONE_ID
Num_M2MCID_Mapping

This denotes the number of mappings of current M2MCID and new M2MCID between the serving M2M Zone and the neighbor M2M Zone, where the current M2MCID is not the same as the new M2MCID.
Current M2MCID to New M2MCID mapping

The 16 LSBs denote the M2MCID in current M2M Zone and the 16 MSBs denote the corresponding M2MCID in the associated neighboring M2M Zone.

A value of 0 for 16 MSBs denotes that the associated service is not supported in the corresponding neighboring M2M Zone.
Insert new sub clause 11.18.4
Neighbor M2M_Group_Zone_Indication_TLV

	Type
	Length (bits)
	Value
	Scope

	161
	Variable;

8 + N_NEIGHBORS *16
	Bits 0-7: N_NEIGHBORS

for(i=0; i< N_NEIGHBORS; i++) {

M2M_GROUP_ZONE_ID (16bits)

}
	OFDMA
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