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Introduction 

This contribution provides text proposals to address the requirements for direct communication and forwarding to network in HR-Networks based on 802.16n amendment.

Black font indicates the text as has been agreed by the Rapporteur Group.

Blue font is new or amended text proposed in this document.

<<<<<<<<<<<<<<<<<

Text proposal

17.2.2 Direct communication between HR-MSs

17.2.2.1 General Description

In HR-MS direct communication, the two communicating HR-MSs are the source and the sink of data. The data packets are passed from upper layers to MAC at the source HR-MS and back to upper layers at the sink HR-MS. Data packets are exchanged between the two HR-MSs directly or by passing through another HR-MS.

HR-MS direct communication is applicable when 1) the two HR-MSs are in coverage of and are directly associated to an HR infrastructure station; 2) one HR-MS is in coverage of and directly associated to an HR infrastructure station, while the other HR-MS is out of coverage of any HR infrastructure stations; 3) the two HR-MSs are out of coverage of any HR infrastructure stations.

Resource for HR-MS direct communication can be allocated by the HR infrastructure station for cases (1) and (2). 

For case-3:

The operation of HR-MSs shall not interfere with any existing infrastructure stations. 

When HR-MS cannot receive any BS preamble from any infrastructure station and HR-MS direct communication without infrastructure is permitted by device configuration, HR-MSs are allowed to communicate with each other in the same band without getting permission from infrastructure stations.

A Coordinator is selected for the coordination of transmission among HR-MSs.  Until a coordinator is selected, an HR-MS is only allowed to transmit signals necessary to enable coordinator selection. To avoid collisions among HR-MSs in coordinator selection, the HR-MS follow a collision avoidance procedure. The procedure is TBD. 

A coordinator shall function as a possibly simplified HR-BS.

(Informative) It is understood that some functionality e.g. support of subordinate HR-MS handover may not be required. Removal of such functionality is up to implementation.

A coordinator supports the following topologies:

1. HR-MS linked to the coordinator and the pair is the source and sink of data. This topology is implemented through the local source and sink capability of the HR-MS.

2. Two HR-MS linked to the coordinator and the two HR-MS are the source and sink of data. This topology is implemented through the local forwarding capability of the HR-BS.

3. A forwarding HR-MS forwards data of a forwarded HR-MS to the coordinator. This topology is implemented through the HR-BS capability to support HR-MS forwarding operation.

4. Two HR-MS are linked (DC) and are the source and sink of data to each other under the control of the coordinator. This topology is implemented through the HR-BS ability to support DC between its subordinates.

The coordinator and any HR-MS that are communicating through the coordinator shall continue cell search operation and shall cease DC operation as soon as the criteria for DC and prevention of interference above are not met.

17.2.2.2 Frame Structure and Resource Allocation

Resources for HR-MS Direct Communications and HR-MS Forwarding to Network shall be scheduled by the serving HR-BS/RS when one exists. Serving HR-BS/RS can schedule direct communication in an on-demand and dynamic manner, and can multiplex this with transmissions between HR-MS and HR-BS / HR-RS. 

To optimize the signaling and switching cost and improve QoS provisioning to HR-MS direct communication, serving HR-BS / HR-RS can schedule resource for DC / FTN zone for multiplexing DC / FTN transmissions. The size and location of DC / FTN zone is dynamically or semi-stationary determined by the serving HR-BS.

When an infrastructure node doesn’t exist, one of the HR-MS shall fulfill this coordinating role. It is understood that the coordinating HR-MS needs to take on some of the functionality of a HR-BS and may also require new functionality.

All resource scheduling shall be dynamically conveyed through MAP or DL control messages from serving HR-BS/RS or a coordinating HR-MS. In the case of HR-MS Forwarding to Network, the scheduling messages shall be forwarded by the forwarding HR-MS. 

Random access channels may be used for bandwidth request. For case-1, bandwidth request are sent directly to the serving HR-BS /HR-RS. For case 2, bandwidth requests are forwarded by the forwarding HR-MS.

17.2.2.3 Synchronization

Synchronization between HR-MSs is classified into two levels:

· The first level should allow HR-MSs to share a common understanding of frame and/or superframe timing and configuration.

· The second level should allow reliable (i.e. received within cyclic prefix) bi-directional transmissions between HR-MSs.

Synchronization mechanisms are specified for three different use cases as follows.

· Use case 1: Both HR-MSs are within the coverage of HR-BS/RS

· The first level of synchronization shall be maintained by common DL signaling (i.e. preambles, FCH, MAP…) from HR-BS/RS.

· The second level of synchronization can be achieved by HR-MSs exchanging ranging signals.

· Use case 2: one HR-MS is inside and the other is outside the coverage of HR-BS/RS

· The first level of synchronization shall be achieved by the inside-of-coverage HR-MS transmitting preamble and in some cases network configuration information toward the outside-of-coverage HR-MS. The locations of these control signals are TBD.

· HR-MS that are associated with an HR-BS transmit preambles at known locations. For the OFDMA baseline the OFDMA Preamble is used. For AAI baseline the PA-Preamble alone or PA-Preamble and SA-Preamble may be used. The preamble location and conditions for transmission are TBD. 

· The second level of synchronization can be achieved by HR-MSs exchanging ranging signals.

· Use case 3: MS-MS direct communications; there is no HR-BS/RS

· The first level synchronization should be carried out in a Master-slave manner. It is understood that the master needs to take on some of the functionality of a BS and may also require new functionality.

· The second level of synchronization can be achieved by HR-MSs exchanging ranging signals.
17.2.3 HR-MS Forwarding to network

17.2.3.1 General Description

In HR-MS Forwarding to Network, an HR-MS forwards user data and control signaling between an HR-MS and an HR infrastructure station. The user data and control signaling do not go through higher layer at the forwarding HR-MS. The origination and termination of the user data and control signaling are at the forwarded HR-MS and the HR infrastructure station respectively and vice versa. 

HR-MS Forwarding to Network is applicable when 1) the forwarded HR-MS and the forwarding HR-MS are in coverage of and directly associated to an infrastructure station; 2) the forwarding HR-MS is in coverage of and directly associated to an HR infrastructure station, while the forwarded HR-MS is out of coverage of any HR infrastructure stations.

Resource for HR-MS Forwarding to Network can be allocated by the HR infrastructure station with which the forwarding HR-MS is associated.

17.2.3.2 Frame structure and resource allocation 

See 17.2.2.2

17.2.3.3 Synchronization (this section is identical to 17.2.2.3)

Synchronization between HR-MSs is classified into two levels:

· The first level should allow HR-MSs to share a common understanding of frame and/or superframe timing and configuration.

· The second level should allow reliable (i.e. received within cyclic prefix) bi-directional transmissions between HR-MSs.

Synchronization mechanisms are specified for three different use cases as follows.

· Use case 1: Both HR-MSs are within the coverage of HR-BS/RS

· The first level of synchronization is maintained by common DL signaling (i.e. preambles, FCH, MAP…) from HR-BS/RS. 

· The second level of synchronization can be achieved by HR-MSs exchanging ranging signals.

· Use case 2: one HR-MS is inside and the other is outside the coverage of HR-BS/RS

· The first level of synchronization shall be achieved by the inside-of-coverage HR-MS transmitting preamble and in some cases network configuration information toward the outside-of-coverage HR-MS. The locations of these control signals are TBD.

· HR-MS that are associated with an HR-BS transmit preambles at known locations. For the OFDMA baseline the OFDMA Preamble is used. For AAI baseline the PA-Preamble alone or PA-Preamble and SA-Preamble may be used. The preamble location and conditions for transmission are TBD. 

· The second level of synchronization can be achieved by HR-MSs exchanging ranging signals.

17.3.2 Direct communication between HR-MSs

17.3.2.1 General Description

Same as 17.2.2.1

17.3.3 HR-MS Forwarding to network

17.3.3.1 General Description

Same as 17.2.3.1.

17.2.7 Path Discovery and Management

17.2.7.1 HR-MS Neighbor Discovery

HR-MS neighbor discovery is a key functionality to enable other 16n features such as path discovery and management, HR-MS direct communications (with or without presence of infrastructure), and HR-MS forwarding to network. HR-MS neighbor discovery procedures are specified for two scenarios: i) when HR-MSs associated with a common super-ordinate station (HR-BS/RS or a coordinating HR-MS) attempt to discovery each other and ii) when an out-of-coverage HR-MS attempts to discover an HR-MS in order to connect through it to network infrastructure. 

To enable neighbor discovery among directly associated HR-MSs (use case 1), the super-ordinate station shall instruct these directly associated HR-MSs to transmit and receive predefined signals.

For use case 2, The HR-BS may instruct HR-MS that are associated with it to transmit access information at pre-defined resources relative to the preambles transmitted by the HR-MS. The access information defines resources for access by the HR-MS that is not under HR-BS coverage. The omission of the access information is FFS. If access information is omitted then access resources are defined by the index and the sub-carrier set index of the SA-Preamble. All or a group of the directly associated HR-MS may or may not transmit the same access information on the same or different resources. 

An unassociated HR-MS that detects the associated HR-MS preamble(s) shall subsequently receive access information to determine the access resource. If access information is omitted then access resources are determined from the SA-Preamble. The unassociated HR-MS transmits a CDMA preamble.

The associated HR-MS that received the CDMA preamble responds with sufficient access information to complete the association procedure.

Add to definitions section:

An HR-MS is directly associated with an infrastructure station if it is effectively controlled directly by it. 

An HR-MS is indirectly associated with an infrastructure station if it is effectively controlled by it through a forwarding HR-MS.

