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Update to subclause 1.4.3 in P802.16j/D1 to resolve comments received in LB#28

Mike Hart

UK Broadband

Introduction

This contribution provides a proposed set of changes to subclause 1.4.3 in P802.16j/D1 based on all the comments received in LB#28 by the Relay TG. 
It is the view of the author that the contribution manages to resolve most of the issues in a harmonious manner except for the issue of the two diagrams.  In short there are two options proposed by the various comments and these involve either: 1) updating them; or 2) removing them.  
As there are no updates proposed in any contributions or comments in the letter ballot it is proposed that they be removed from the subclause at this point in time.  If diagrams are deemed necessary to illustrate the changes to the protocol reference model, as amended by Std. 802.16g-2007, then these can be introduced as appropriate when they have been prepared.
Therefore the author proposes that the last paragraph and two figures be removed from 1.4.3 and the remainder of the proposed changes presented in the following section of this contribution be adopted.
Proposed modifications

[Note to editor: remove the last paragraph starting “Two example data protocol stacks…” and two diagrams from D1]
1.6 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  MR networks, the BS may be replaced by a Multihop Relay BS (MR-BS) and one or more Relay Stations (RS). 
Traffic and signaling between the SS and MR-BS are relayed by the RS thereby extending the coverage and performance of the system in areas where RSs are deployed.  Each RS is under the supervision of a parent MR-BS.  In a more than two hop system, traffic and signaling between an access RS and MR-BS may also be relayed through intermediate RSs.  The RS may be fixed in location (i.e. attached to a building) or, in the case of an access RS, it may be mobile (i.e. traveling with a transportation vehicle).  The SS may also communicate directly with the MR-BS.  
This subclause provides an overview of the extended feature set defined to support MR systems and outlines example protocol reference models for multihop relay deployments.  The various MR features defined throughout this standard permit a multihop relay system to be configured in several modes.  
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 two 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 and R-MAC security sublayer are 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-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. 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.
The R-MAC CPS provides two different mechanisms for controlling the allocation of resources to an SS. In centralized scheduling mode the resource allocation for an RS's subordinate stations is determined at the MS-BS; conversely 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.
The R-MAC CPS  includes extensions to signaling to support functions such as network entry, bandwidth request, forwarding of PDUs, connection management and handover.    

Also included in the multihop relay features are extensions to the security sublayer. Two different security models are defined (see subclause 7) based on end-to-end key management (referred to as centralized security) and hop-by-hop key management (referred to as distributed security).

The R-PHY includes extensions to the OFDMA-PHY layer (see 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, an RS can only support one segment.
Furthermore, an RS may be configured to operate either in normal CID allocation mode, where primary management and basic CIDs are allocated by the MR-BS or in local CID allocation mode where the RS is responsible for primary management and basic CID allocation.
Two different modes of physical layer operation are defined at the RS: transparent and non-transparent.  Whilst a non-transparent RS can operate in both centralized and distributed scheduling mode, a transparent RS can only operate in centralized scheduling mode.


Two example data protocol stacks are shown in Figure 2a and Figure2b. Figure 2a shows an example protocol stack  where
 the MS connection and privacy management 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 SS


)
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Figure 2b—Example data protocol stack for 
 traffic relaying with SS connection and privacy management are controlled by the RS and the RS connection and privacy management controlled by the MR-BS

�Paragraph is moved, comment proposed to insert here but it fits better below the following paragraph


�Sentence is moved (comment proposed to insert it below the following paragraph but fits better here)


�There is no definition of the R-MAC sublayer anywhere in the standard, so at the moment it can only implement the R-MAC CPS and R-MAC SS.


�Connections are always end to end? (At least transport ones definitely are)


�Paragraph above takes care of the transparent/non-transparent issue in more compact manner


�Don’t see significance of traffic relaying, what else will it be doing?


�What is R-MAC-CPS: no such thing.  What is R-MAC, no such thing.  Suggest to remove figure for the time being (see my Final Notes at the end of the document).


�Figure needs to be updated as it is currently wrong


�Revise the section to support a single protocol stack model for Relay Stations.





Eliminate one of the Figures, and revise the other figure to show the proper progression of protocol communications across PHYs only, and up and down the appropriate protocol stacks.


�Make text and figures match, or remove them


�Figure needs to be updated as it is currently wrong





