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1. Introduction
Sub-clause 1.4.3 in the current draft P802.16j/D1 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 document.    

The current proposed section 1.4.3 is somewhat incomplete and there is inconsistency between the text and the figures.  
Notes on C80216j-07_519r2:
(1) This revision of the initial contribution has been amended to show the changes to the base-line text.  
(2) The texts of the initial contribution have been amended to incorporate, as best as possible, comments filed by others on this section.   The changes and inserts proposed by comments 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20,  21, 22, 23, 24 have been included.  Comments in the modified text denote where these comments texts have been inserted.
(3) Comment 25 suggests changing “SS” to “MS”.  As the sub-clause 1.4 of 802.16, of which this text will be a part, uses “SS”, it is suggested that “SS” be maintained to be consistent with the associated sub-clauses.  And so this comment has not be included.
(4) Comment 9 suggests that the section be revised to correspond to the altered text in the amended document IEEE Std 802.16g-2007 which has not yet been published.  It seems most practical at this time, and for this version of the contribution, for the substance of the texts for the MR-amendments for this section to be developed and agreed.  The translation to the new numbering and format of the later published amendments can be made once the substance is agreed.  And so this comment has not been included.
(5) Comment 621 which proposes adding text in this section to outline RS grouping, ahs not been included.  It is proposed to add a short paragraph to this subclause in a later revision to introduce (but not fully describe) RS grouping.  The full description of the RS grouping is not appropriate in this introductory subclause.
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 aligns 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 reference models
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/or signaling between the SS and the MR-BS are relayed by the RS thereby enhancing the coverage and performance of the system.  Each RS is under the control of an 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 as is appropriate.  Mobile SS may also hand-over among BS, MR-BS and RS as required for their mobility.
This subclause outlines protocol reference models for multihop relay deployments.  The various multihop subclauses throughout this standard permit a multihop relay deployment to be configured in several modes.  This subclause illustrates some of the possible configurations and combinations defined in the standard that may be selected for specific deployments.  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" (R-PHY, R-CPS). 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. Hence the physical layer on the MR-BS-to-RS and RS-to-RS air interfaces is referred to as R-PHY. The terms R-MAC Common Part Sublayer (CPS) and R-MAC Security Sublayer (R-MAC-SS) are used to denote where MAC sublayers, shown in Figure 1, are extended to include MR functionality.
The R-MAC-CPS protocol is an extension of the point-to-multipoint
 (PMP) MAC and defines additional required and optional functionality to the MAC CPS sublayer that, when combined with the PMP MAC CPS functionality, provides efficient MAC PDU forwarding between an MR-BS and an SS in both directions via one or more RSs
. Methods for PDU forwarding, including “hop-by-hop based”, “CID based”, “encapsulation based” and “Tunnel based”, are specified. The location of the 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 MR-MAC protocol are extensions to the security sublayer (R-MAC security sublayer).  Two different security models are defined (see subclause 7) based on centralized
 security and distributed security.  The R-MAC security sublayer supports the authentication, security key exchange, encryption/decryption and additional required or optional functionality required to provide the protection of control signaling among MR-BS and RS. 
The R-MAC is an additional aoptional sublayer of the MAC to provide relaying of MAC PDU over the R-PHY among MR-BS and RS.
The R-MAC-CPS  includes extensions to signaling to support functions such as scheduling on relay and access links, concatenation of packets and connection management.  A relay station may implement the R-MAC sub-layer, or MAC CPS sublayer and MAC CS sublayer.  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.
Together these four sublayers (MAC-CS, R-MAC-CPS, R-MAC-security sublayer, and R-MAC) form the MR-MAC and provide the extensions to the PMP-MAC needed to support the multihop relaying option.
The R-PHY includes extensions to the OFDMA-PHY layer (see subclause 8.4) to support efficient transmission of PHY PDUs across the relay link between the MR-BS and the RS.
Whilst
 an MR-BS may support up to three segments, the signaling constrains an individual RS to support of only a single segment.
The
 RS deployments may be in two modes for the physical layer: “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.
The
 R-MAC-CPS may provide two different mechanisms for controlling the allocations of resources.  In centralized scheduling mode, the resource allocation for an RS’s subordinate stations is determined at the MR-BS.  In distributed scheduling mode, the resource allocation of an RS’s subordinate stations is determined by the RS, possibly in cooperation with the MR-BS.  Also
, an RS may be configured to operate in one of two modes for CID allocation.  In the “centralized CID allocation” mode, the CIDs are allocated by the parent MR-BS.  In the “local CID allocation” mode, the RS is responsible for the allocation of its CIDs.
Two example data protocol stacks are shown in Figure 2a and Figure 2b. 
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 figure 2a, the access RS have implemented a subset of the MAC CPS sublayer.  In this illustration the vertical stack for each entity shows the protocol elements selected for implementation. The  MR-BS has implemented the full set of protocol layers, the intermediate RSs has implemented the R-PHY and R-MAC and the access RS has implemented R-PHY, R-MAC and a subset of the MAC CPS function (for non-purely physical relaying).  In the RS, the MAC CS and MAC security sublayers are releayed directly to the MR-BS.   In the horizontal sublayer communication among entities, the MAC CPS is implemented between MR-BS and SS and so the access RS need not implement MAC CPS.  This protocol selection reflects a complete centralized control and physical layer relaying of SS data.
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.  In this illustration the vertical stack for each entity shows the protocol elements selected for implementation. The - MR-BS has implemented full set of protocol layers, the intermediate RSs has implemented the  R-PHY and R-MAC sublayers, the access RS has implemented the R-PHY, R-MAC, R-MAC-security and R-MAC CPS sublayers.   
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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)
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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 ++++++++++++++++++++++++++++++++

�Text revised and added in support of comments 12, 15 and 16


�Change R-MAC to MR-MAC to indicate that it is the total of the R-XXX sub layers, change the correspoding diagram


 change R-PHY to MR-PHY


 remove R-MAC security sublayer


�Comment 17


�Comment 18 changes in number of modes of forwarding


�Comment 19


�Comment 11 insert


�Comment 23 insert


�Comment 10 insert


�Comment 20 insert


�Comment 13, 14, 16, 21, 22, 24  – updated figures and titles 
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