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Introduction

In this joint contribution, we propose editorial changes for various sections of the current AWD [1].
References

[1] IEEE 802.16n Amendment Working Draft, IEEE 802.16n-11/0009r1.

Text Proposal for the 802.16n Amendment Working Document (AWD)
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---------------------------------------------------]

Modify various sections of the AWD [1] as indicated:
3. Definitions
3.163 Degraded backhaul: An HR-BS backhaul is considered degraded if its performance is reduced below that which is required to maintain connectivity for its served HR-MS.

17.2.1.1 Relay function for HR-BS

An HR-BS with lost or degraded backhaul (affected HR-BS) may operate as a relay station to communicate with another HR-BS (serving HR-BS) that has a connection to backhaul. 
An HR-BS acting as RS mode operates in either TTR mode or STR mode. 
17.2.1.1.1 STR mode for HR-BS acting as HR-RS

To supportWhen supporting STR mode, the affected HR-BS maintains base station functionality.
The procedures for RS mode change consists of following activities:

a) establishing a relay link with a serving HR-BS

b) if necessary, inform some commanding subordinate stations to perform handover
c) if necessary, reconfigureing the physical frame

d)  and commenceing operation in relay mode
17.2.1.1.2 TTR mode for HR-BS acting as HR-RS

To supportWhen supporting TTR mode, the affected HR-BS can maintain connectivity with subordinate HR-RS. How to maintain is FFS.

The procedures for RS mode change consists of following activities:

a) establishing a relay link with a serving HR-BS

b) if necessary, inform some commanding subordinate stations to perform handover
c) if necessary, reconfigureing the physical frame

d)  and commenceing operation in relay mode
17.2.1.2 Relay function for HR-MS
An HR-MS may operate as an HR-RS to provide connectivity for multiple out-of-coverage HR-MSs. During basic capability negotiation within at network entry, an HR-MS that is capable of role change to HR-RS shall report such capability to the super-ordinate HR-BS/HR-RS.
While operating as HR-RS, the station may maintain certain HR-MS functionalities. A mode switch to HR-RS shall be commanded by its superordinate HR-BS.
If the HR-MS is released from its role from the relay modeas a relay, HR-MS may perform handover to the any infrastructure station.
17.2.1.3 Base station function for HR-MS

An HR-MS may operate as an HR-BS to provide connectivity for itself and other HR-MSs. During basic capability negotiation within at network entry, an HR-MS that is capable of role change to HR-BS shall report such capability to the super-ordinate HR-BS/HR-RS.

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, direct communications between HR-MSs shall satisfy: ies
17.2.2.2 Frame Structure and Resource Allocation

…

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. 

17.2.7.1.1 Neighbor Discovery between among associated Registered HR-MSs (Use case 1)
For associated registered HR-MSs to discover each other, the serving HR-BS/HR-RS shall schedule some HR-MSs to broadcast predefined self-advertizing (PSA) signals so that other HR-MSs can try to receive and verify their neighbor relationship. Either ranging preambles or frame preambles (FFS) can be used as PSA signals.
The process of neighbor discovery for registered HR-MSs is as follows:

· The serving HR-BS/HR-RS schedules one or multiple registered HR-MSs to broadcast PSA sequences in assigned channels. Multiple HR-MSs may share the same PSA signal or the same channel PSA sequence or the same assigned channel but not both. 
· The serving HR-BS/HR-RS also schedules some other HR-MSs to listen on those channels scheduled for PSA signals.
· Each HR-MS that is scheduled to receive PSA sequences shall determine what sequences it can properly decode, together with related information such as estimations of time/frequency offsets and signal strength.
· The receiving HR-MSs may report their measurements to the serving HR-BS/HR-RS. Whether a receiving HR-MS shall report its measurements or not may be based on a threshold.
[Informative text] The serving HR-BS/HR-RS can determine neighbor topology based on reported measurements of transmitted PSA signals. The HR-MS is also able to construct a one hop neighborhood map that may be used for different purposes. How HR-BS/HR-RS/HR-MS construct neighbor topology is outside of the scope of this standard.

17.3 WirelessMAN HR Advanced air interface
17.3.1 Multi-mode operation

17.3.1.1 Relay function for HR-BS

An HR-BS with lost or degraded backhaul (affected HR-BS) may operate as a relay station to communicate with another HR-BS (serving HR-BS) that has a connection to backhaul. 
An HR-BS acting as RS mode operates in either TTR mode or STR mode.
17.3.1.1.1 STR mode for HR-BS acting as HR-RS

To supportWhen supporting STR mode, the affected HR-BS maintains base station functionality.
The procedures for RS mode change consists of following activities:

a) establishing a relay link with a serving HR-BS

b) if necessary, inform some commanding subordinate stations to perform handover
c) if necessary, reconfigureing the physical frame

d)  and commenceing operation in relay mode
17.3.1.1.2 TTR mode for HR-BS acting as HR-RS

The procedures for RS mode change consists of following activities:

a) establishing a relay link with a serving HR-BS

b) if necessary, inform some commanding subordinate stations to perform handover
c) if necessary, reconfigureing the physical frame

d)  and commenceing operation in relay mode
17.3.1.2 Relay function for HR-MS

An HR-MS may operate as an HR-RS to provide connectivity for multiple out-of-coverage HR-MSs. During basic capability negotiation within at network entry, an HR-MS that is capable of role change to HR-RS shall report such capability to the super-ordinate HR-BS/HR-RS.

While operating as HR-RS, the station may maintain certain HR-MS functionalities. A mode switch to HR-RS shall be commanded by its superordinate HR-BS.
If the HR-MS is released from its role from the relay modeas a relay, HR-MS may perform handover to the any infrastructure station.
17.3.1.3 Base station function for HR-MS

An HR-MS may operate as an HR-BS to provide connectivity for itself and other HR-MSs. During basic capability negotiation within at network entry, an HR-MS that is capable of role change to HR-BS shall report such capability to the super-ordinate HR-BS/HR-RS.

While operating as an HR-BS, the station may maintain certain HR-MS functionalities. A mode switch to HR-BS may be initiated by the HR-MS itself or may be directed by the superordinate HR-BS of the HR-MS.

17.3.2 Direct communication between HR-MSs

17.3.2.1 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, direct communications between HR-MSs shall satisfy: ies
17.3.2.2 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. An HR-MS DC / FTN Zone is an area of continuous OFDMA resources in time and logical subchannels or resource units. 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.

17.3.2.6 Talk-around Direct Communication mode
HR-MSs by themselves synchronize and perform contention-based transmission. The synchronization and the contention-based transmission are performed among those HR-MSs on a dedicated resource unused by HR-BSs if at least one of the HR-MSs are is under HR-BS coverage. 
17.3.7.1.1 Neighbor Discovery between among associated Registered HR-MSs (Use case 1)
For associated registered HR-MSs to discover each other, the serving HR-BS/HR-RS shall schedule some HR-MSs to broadcast predefined self-advertizing (PSA) signals so that other HR-MSs can try to receive and verify their neighbor relationship. Either ranging preambles or frame preambles (FFS) can be used as PSA signals.
The process of neighbor discovery for registered HR-MSs is as follows:

· The serving HR-BS/HR-RS schedules one or multiple registered HR-MSs to broadcast PSA sequences in assigned channels. Multiple HR-MSs may share the same PSA signal or the same channel PSA sequence or the same assigned channel but not both. 
· The serving HR-BS/HR-RS also schedules some other HR-MSs to listen on those channels scheduled for PSA signals.
· Each HR-MS that is scheduled to receive PSA sequences shall determine what sequences it can properly decode, together with related information such as estimations of time/frequency offsets and signal strength.
· The receiving HR-MSs may report their measurements to the serving HR-BS/HR-RS. Whether a receiving HR-MS shall report its measurements or not may be based on a threshold.
[Informative text] The serving HR-BS/HR-RS can determine neighbor topology based on reported measurements of transmitted PSA signals. The HR-MS is also able to construct a one hop neighborhood map that may be used for different purposes. How HR-BS/HR-RS/HR-MS construct neighbor topology is outside of the scope of this standard.
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