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1. Introduction
Sub-clause 1.4.3 provides an overview of the multihop relay feature and reference model.  Such an overview should provide a helpful summary of the amendments provided in the standard for the feature and assist the readers in understanding the in the document.    

The current section 1.4.3 is somewhat incomplete and there is inconsistency between the text and the figures.  
2. Proposal

The text and figures in section 3 are proposed as revisions for sub-clause 1.4.3 of the Multihop Relay Specification  IEEE P802.16j/D1.  These revisions provide a more complete outline of the multihop feature and align the text with the figures.

The various multihop sub-clauses throughout this standard permit a multihop relay deployment to be configured in several modes.  This proposed text illustrates some of the possible configurations and combinations that may be selected for specific deployments.  The diagrams and text are provided to illustrate and discuss possible deployment modes that are supported by the standard.  These diagrams do not constrain deployments of relay systems from using other configurations, nor do they form requirements to which all deployments must conform.  
3. Proposed text change
++++++++++++++++++++++ Start Text ++++++++++++++++++++++++++++++++

Insert new subclause 1.4.3:

1.4.3 Multihop relay

Multihop Relay (MR) is an optional deployment that may be used to provide additional coverage or performance advantage in an access network.  In this option, the BS may be replaced by a Multihop Relay BS (MR-BS) and one or more Relay Stations (RS).  Traffic and signaling from the SS are relayed by the RS to the MR-BS thereby extending the coverage and performance of the system in the area of the RS.  Each RS is under the supervision of a parent MR-BS.  Traffic and signaling for RS may also be relayed through intermediary RS to reach the parent MR-BS.  The RS may be fixed in location (i.e. attached to a building) or the RS may be mobile (i.e. traveling with a transportation vehicle).  The SS may also communicate directly with the MR-BS or BS.  Mobile SS may also hand-over among BS, MR-BS and RS as required for their mobility.

This sub-clause outlines protocol reference models for multihop relay deployments.  The various multihop sub-clauses throughout this standard permit a multihop relay deployment to be configured in several modes.  This sub-clause illustrates some of the possible configurations and combinations that may be selected for specific deployments.  The diagrams and text in this sub-clause are provided to illustrate and discuss possible deployment modes that are supported by this standard.  These diagrams do not constrain deployments of relay systems from using other configurations, nor do they form requirements to which all deployments must conform.  

The protocols (including the mobility features) on the air interface between an SS and an MR-BS and between an SS and an RS are identical to the protocols on the air interface between an SS and a BS. The protocols on the air interface between an MR-BS and an RS and between RSs may be different from those on the SS-to-BS interface. Where the protocol layers on the MR-BS-to-RS and RS-to-RS air interfaces differ from the corresponding layers on the BS-SS air interface due to the incorporation of MR features, these protocol layers are prefixed by an "R". Hence the physical layer on the MR-BS-to-RS and RS-to-RS air interfaces is referred to as R-PHY and the MAC layer on these air interfaces is referred to as R-MAC. Where these layers are identical to the corresponding layers on the SS-to-BS interface and inherit their specifications, these layers may be referred to as PHY and MAC. The terms R-MAC CPS (Relay MAC Common Part Sublayer (CPS) is used to denote where MAC sublayers, referred to in Figure 1, are extended to include MR functionality.

The R-MAC protocol is an extension of the point-to-point (PMP) MAC and defines additional required and optional functionality to the MAC layer that, when combined with the R-MAC CPS functionality, provides efficient MAC PDU forwarding between an MR-BS and an SS in both directions via one or more RSs. The location of the R-MAC CPS functionality that provides control and data transport to the SS may be distributed between the MR-BS and RS depending on the deployment model that is implemented.

Also included in the multihop relay features are extensions to the security sublayer.  Two different security models are defined (see sub-clause 7) based on “end-to-end” key management and “hop-by-hop” key management.

The R-MAC CPS  includes extensions to signaling to support functions such as system access scheduling on relay and access links, concatenation of packets and connection management.  A relay station may implement the R-MAC sub-layer, or R-MAC CPS sub-layer and MAC SS sub-layer.  The connection(s) of an SS can be established between the MR-BS and SS (end-to-end connection) or established between its serving station (MR-BS or relay station) and the SS.

The R-PHY includes extensions to the OFDMA-PHY layer (see sub-clause 8.4) to support efficient transmission of PHY PDUs across the relay link between the MR-BS and the RS.

The RS deployments may be in two modes: “in-band transparent” and “in-band non-transparent” relaying.  The “in-band transparent” RS uses the same radio channel as its parent MR-BS and also utilizes the same preamble/MAP signaling as its parent MR-BS.  The transparent RS operation is also scheduled centrally by the parent MR-BS.  The “in-band non-transparent” RS operates in the same channel as the MR-BS and utilizes its own preamble/MAP signaling that is not the same as its parent MR-BS.  The non-transparent RS operation may be scheduled by the parent MR-BS in the centralized scheduling configuration, or may be scheduled locally in the RS in the decentralized scheduling configuration.

Two example data protocol stacks are shown in Figure 2a and Figure2b. Figure 2a shows an example protocol stack for MS traffic relaying where the MS connection and privacy managements is on an end-to-end basis (between MR-BS and MS). In this case, an access RS may implement a subset of the MAC CPS functions.  Figure 2b shows the another example protocol stack for MS traffic relaying where the MS connection and privacy management are managed by the RS and the RS connection and privacy management are controlled by MR-BS.
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Figure 2a – Example data protocol stack for traffic relaying with MS connection and privacy management on and end-to-end basis (between MR-Bs and MS)

[image: image2.wmf]MAC

-

CS

R

-

CPS

MAC

-

SS

R

-

PHY

R

-

MAC

MR

-

BS

MAC

-

CS

MAC

-

CPS

MAC

-

SS

PHY

MAC

SS

R

-

CPS

MAC

-

SS

R

-

PHY

R

-

MAC

Access RS

MAC

-

CPS

MAC

-

SS

PHY

MAC

MAC

Relay Link

Access Link

R

-

PHY

R

-

MAC

R

-

PHY

R

-

MAC

Intermediate RS

MAC

-

CS

R

-

CPS

MAC

-

SS

R

-

PHY

R

-

MAC

MR

-

BS

MAC

-

CS

MAC

-

CPS

MAC

-

SS

PHY

MAC

SS

R

-

CPS

MAC

-

SS

R

-

PHY

R

-

MAC

Access RS

MAC

-

CPS

MAC

-

SS

PHY

MAC

MAC

Relay Link

Access Link

R

-

PHY

R

-

MAC

R

-

PHY

R

-

MAC

Intermediate RS


Figure 2b – Example data protocol stack for traffic relaying with MS connection and privacy management are controlled by the RS and the RS connection and privacy management controlled by the MR-BS
++++++++++++++++++++++ End Text ++++++++++++++++++++++++++++++++


  


