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Introduction
HR-Network devices will be deployed to support a large variety of mission critical applications in areas such as Smart Grid and PPDR. In most cases, applications running on the devices will receive instructions sent by the network user. Failure to receive such instructions on a timely basis could, in some cases, result in loss of functionality of the application at the time it is needed the most. In some cases the consequences could be catastrophic. For these cases it is important that the network user has a high degree of certainty that the message has been received.

In many cases these messages could be sent to a large number of devices at the same time and involve operations critical to safety of equipment or personnel. For example, in Smart Grid application every cell is expected to support thousands of devices. An electrical utility company could signal many residential devices to reduce consumption at the same time (e.g. by shutting off non-essential AC units) as a quick way to reduce power consumption when needed. Other applications could include SW updates etc. In some cases, it is important that the sender of the commands knows which of the intended recipients of the command has actually received it. In others, it is sufficient that the sender knows, with a high degree of certainty, how many have.
An efficient way of transmitting the same message to a large number of devices is through broadcast (transmitting to all devices) or multicast (transmitting to a group). The 802.16n SRD [1] recognizes this need in the requirement: (the underline is not part of the SRD)
6.2.2
High reliability control and reporting

The HR-network shall provide MAC enhancements to support high reliability latency intolerant control and reporting.
Multicast operation can support timely transmission to a large number of devices. It can also provide any desired robustness through repetitions. It does not, in itself, provide the network user with the information of who has received the message successfully or even the multicast success rate. 

Therefore we propose that HR-Network supports feedback for multicast. Please see text proposal for [2] below.
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Proposed Text for the 802.16n Amendment Working Document (AWD) [2]
Note:

The text in BLACK color: the existing text in the 802.16n Amendment Draft Standard
The text in RED color: the removal of existing 802.16n Amendment Draft Standard Text
The text in BLUE color: the new text added to the 802.16n Amendment Draft Standard Text
[-------------------------------------------------Start of Text Proposal---------------------------------------------------]
Insert at the bottom of 17.3.9 (P.37, L. 1261)
To ensure robust multicast and provide the network operator with specific or statistical information of its reception a feedback operation is defined between an HR-MS that is an addressee of a multicast transmission and its serving HR-BS or HR-RS. 
The conditions for providing feedback are defined by the network per each multicast channel and include positive feedback only (logical ACK), negative feedback only (logical NAK) or both (logical ACK/NAK). It is expected that all intended recipients of a multicast channel obey the same rules but those can be changed by the network. UL resources for the feedback are also provided by the HR-BS. Feedback parameters may be unicast or multicast.
Feedback operation is supported by multicast addressees in connected as well as in idle states.
The procedure for providing the feedback is TBD.
Modify fig. XXX (P. 38, L. 1304)

Modify figure as follows:


[image: image1]
Figure xxx – Procedure of multicast communication establishment
Modify 17.3.9.1.2 (P. 39 L. 1311-)
When the HR-MS transits to a new Multicast Zone while in Active Mode or Sleep Mode, the HR-MS shall send AAI-RNG-REQ message with Ranging Purpose Indication = 0b1110 at the target HR-BS and the ABSHR-BS shall include Multicast Group ID and FID Update and feedback parameters in AAI-RNG-RSP parameters to provide updated service flow management encodings for any affected E-MBS flow as part of the handover procedure.
Modify 17.3.9.1.3 (P. 39 L. 1327-)

In response to the request for multicast location update, the HR-BS shall transmit AAI-RNG-RSP message which may include the Multicast Group Zone identifier, Multicast Group ID, and FID and feedback parameters to provide update service flow management encodings for any affected multicast flow(s).
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