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Proposed 802.16 Standards Impact for Machine to Machine (M2M) Study Report
1 802.16 Relevant M2M Usage Models 
2 M2M System Architecture Considerations


3 Requirements and Features for M2M
4 802.16 Standards Impact 
Extension, e.g., enhancement, modification, or simplification of IEEE 802.16m PHY&MAC can be considered for M2M devices to meet the M2M requirements and features while avoiding adverse impact on normal IEEE 802.16m devices as much as possible.  
· Extremely Low Power Consumption

Enhanced power management scheme such as enhanced idle/sleep mode and power saving in active mode can be considered for M2M devices that require extremely low power consumption. Device to device connectivity (or point to point (P2P) connectivity) for device collaboration, relay, and P2P communication can be considered. Femtocell operation can be modified such that the femtocell becomes an aggregator of low power M2M devices. The transmission/update procedures of system information can be modified to reduce unnecessary receiving power consumption of M2M devices. The transmission method of DL control information (e.g., A-MAP) can be modified to reduce blind decoding complexity of M2M devices. Link adaptation and UL power control can be modified for low power M2M devices. 
· High Reliability
Enhanced link adaptation and ARQ/HARQ operation can be considered for M2M devices that require high reliability.
· Enhanced Access Priority
Network entry/re-entry and bandwidth request procedures and related structures can be modified to support prioritized access for M2M devices.
· Mass Device Transmission
Network entry/re-entry and bandwidth request procedures and related structures can be modified to support mass device transmission. MU-MIMO can be enhanced to accommodate a larger number of M2M devices simultaneously. Control signaling procedures and related structures can be modified for mass device transmission.
· Addressing of Mass Device

Extension of addressing space or enhanced addressing scheme can be considered for wide distribution of M2M devices.
· Group Management

Group-based operation (e.g., grouping, group ID allocation, group-based control, group-based communication, and device collaboration within a group) can be newly defined. Multicast operation and addressing scheme can be modified for group-based operation. Paging, bandwidth request, and network entry/re-entry procedures can be modified for group-based operation.  
· Security

Security procedure can be modified for differentiated security association. Device to device authentication mechanism can be newly defined to support M2M P2P communication. 
· Small Data Transmission
Enhanced QoS control can be considered and SMS transmission mechanism can be modified for small data transmission. Bandwidth request mechanism can be modified or skipped for small data transmission. Smaller resource unit can be necessary to transmit an extremely small DL/UL burst size. Low-overhead control signaling can be considered for small data transmission. It can be necessary to check if channel coding of 16m is enough to support extremely small data transmission.  

· Low/No Mobility
Handover and idle mode mechanism, i.e., scanning, paging, and location update can be simplified or modified for low/no mobility M2M devices. Measurement and feedback procedure and pilot structure can be simplified or modified.
·  Time-Controlled Operation
Enhanced QoS control scheme can be considered for time-controlled operation. MAC state machine can be simplified for time-controlled M2M devices. Paging/listening window operation of idle/sleep mode and bandwidth request and network entry/re-entry procedures can be modified or simplified. Transmission/update and reception mechanisms of DL control CH can be modified or simplified for time-controlled M2M devices. 
·  Time-Tolerant Operation
Enhanced QoS control scheme, e.g., enhanced scheduling type and new service type definition can be considered for time-tolerant operation.
·  One-way Data Traffic
Enhanced management and scheduling scheme can be considered for one-way data traffic M2M devices. Receiving procedure of DL control channel can be modified or simplified for one-way data traffic.
·  Extremely Low Latency
Bandwidth request and network entry/re-entry procedures and structures can be modified to provide extremely low latency for specific M2M devices. HARQ procedure can be modified for latency reduction. 
·  Extremely Long Range Access
[Note: Before discussing standards impact from this requirement, we need more clarification on this considering the fact that 16m already supports coverage up to 100km.]
· Infrequent/Intermittent Traffic
Idle and sleep mode can be modified such that power saving over very long periods is supported for infrequent/intermittent traffic-type M2M devices.
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