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Relay AHG Recommendations for Relay Support in Protocol Architecture
Relay AHG
Introduction

This contribution contains the recommendation of the relay AHG for relay-related updates to the protocol architecture section of the SDD. The contents in this contribution were drawn from

(a) the contributions and comments submitted for sessions 52, 53, and 54 listed in the table below,

(b) the ad-hoc group recommendations and the TG decisions made during sessions 54 and 55.

(c) The changes to the protocol architecture that are expected to be made based on the comments accepted in Session#55 (Commentary database 80216m-08_018r2).

Only the relay-related aspects of protocol architecture are considered in this contribution.
	Document# OR Comment#
	Relevant Document, if any

	Relay-Related Submissions from Session #52

	07/259r2
	

	07/274r1
	

	07/301
	

	Relay-Related Submissions from Session #53

	07/299r3
	

	08/061
	

	08/072
	

	Relay-Related Comments from Session #54 (08/009r3.cmt) deferred to Relay AHG

	C #13
	Relevant Doc # :C802.16m-08/131r1.

	C #20
	Relevant Doc # :C802.16m-08/127.

	C #25
	Relevant Doc # :C802.16m-08/131r1.

	C #28
	

	C #47
	

	C #48
	Relevant Doc # : C802.16m-08/129

	C #50
	


The 16jm AHG recommends that the following text be adopted in the SDD for relay-related protocol

architecture:
Proposed Text
[Insert the following text into section 8.1]

The functional block definitions captured in section 8.1 apply to the BS and MS. Definitions of functional blocks for the RS are captured in section 8.2.

[Modify the following text in Lines 24-26, Page 18 as indicated:]
Mobility Management block handles related to handover procedure. Mobility Management block manages candidate neighbor target BSs/RSs based on some criteria, e.g. PHY signaling report, loading, etc. and also decides whether MS performs handover operation.
Self Organization block performs functions to support self configuration and self optimization mechanisms. The functions include procedures to request RSs/MSs to report measurements for self configuration and self optimization and receive the measurements from the RSs/MSs.
[Insert the following text in Line 8, Page 19 as indicated:]
Relay Functions block includes functions to support multihop relay mechanisms. The functions include procedures to maintain relay paths between BS and an access RS.
 [Insert the following text in Line 22, Page 20 as indicated:]
The Data Forwarding block performs forwarding functions when RSs are present on the path between BS and MS. The Data Forwarding block may cooperate with other blocks such as Scheduling and Resource Multiplexing block and MAC PDU formation block.

[Insert the following subclause at the end of clause 8]
8.2 Relay Protocol Structure
The protocol partitioning for the BS and MS is shown in Figure 10 and the data plane and control plane processing flow is described in sub-clauses 8.1.1 and 8.1.2, respectively.

Figure x.1 shows the proposed protocol functions for an RS. An RS may consist of a subset of the protocol functions shown in Figure x.1. The subset of functions will depend on the type or category of the RS. 
The functional blocks and the definitions in this section do not imply that these functional blocks shall be

supported in all RS implementations.
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Figure x.1: Protocol Functions of RS
The 802.16m RS MAC is divided into two sublayers:

· Radio Resource Control and Management (RRCM) sublayer
· Medium Access Control (MAC) sublayer 
The 802.16m RS RRCM sublayer includes the following functional blocks that are related with RS radio resource functions:

· Mobility Management

· Network-entry Management

· Location Management

· Security Management

· MBS

· Path Management functions

· Self Organization

· Multi-Carrier

The Mobility Management block supports MS handover operations in cooperation with the BS.
The Network-entry Management block is in charge of RS/MS initialization procedures and performing RS network entry procedure to the BS. Network-entry Management block may generate management messages needed during RS/MS initialization procedures and performing the network entry.
The Location Management block is in charge of supporting location based service (LBS), including positioning data, at the RS and reporting location information to the BS. Location Management block may generate messages for the LBS information including positioning data.
The Security Management block handles the key management for the RS.
The MBS (Multicast and Broadcasting Service) block coordinates with the BS to schedule the transmission of MBS data.

The Path Management Functions block includes procedures to maintain relay paths.
The Self Organization block performs functions to support RS self configuration and RS self optimization mechanisms coordinated by BS. The functions include procedures to request RSs/MSs to report measurements for self configuration and self optimization and receive measurements from the RSs/MSs, and report measurements to BS. The functions also include procedures to adjust RS parameters and configurations for self configuration / optimization with / without the coordination with BS.
The Multi-carrier (MC) block enables a common MAC entity to control a PHY spanning over multiple frequency channels at the RS. 

The 16m RS Medium Access Control (MAC) sublayer includes the following function blocks which are related to the physical layer and link controls:

· PHY Control

· Control Signaling

· Sleep Mode Management

· QoS

· Scheduling and Resource Multiplexing

· ARQ

· Fragmentation/Packing

· MAC PDU formation

· Data forwarding

· Interference Management
The PHY Control block handles PHY signaling such as ranging, measurement/feedback (CQI), and HARQ ACK/NACK at the RS. Based on CQI and HARQ ACK/NACK, PHY Control block estimates channel environment of RS/MS, and performs link adaptation via adjusting modulation and coding scheme (MCS) or power level.

The Control Signaling block generates RS resource allocation messages such as MAP as well as specific control signaling messages. 
The Sleep Mode Management block handles sleep mode operation of its MSs in coordination with the BS. 
The QoS block handles rate control based on QoS parameters based on inputs from TBD functional blocks.
The Scheduling and Resource Multiplexing block schedules the transmission of MPDUs. The Scheduling and Resource Multiplexing block is present in the RS in order to support distributed scheduling. 
The ARQ block assists MAC ARQ function between BS, RS and MS.
The Fragmentation/Packing block performs fragmenting or packing MSDUs based on scheduling results from Scheduler block. The Fragmentation/Packing block in an RS includes the unpacking and repacking of fragments that have been received for relaying in order to adapt the size of MPDUs to the expected channel quality of the outgoing link.
The MAC PDU formation block constructs MAC protocol data units (PDUs) which contain user traffic or management messages. User traffic is assumed to have originated at either the BS or MS. The MAC PDU formation block may add or modify MPDU control information (e.g., MAC header).

The Data Forwarding block performs forwarding functions on the path between BS and RS/MS. The Data Forwarding block may cooperate with other blocks such as Scheduling and Resource Multiplexing block and MAC PDU formation block.
The Interference Management block performs functions at the RS to manage the inter-cell/sector and inter-RS interference among RS and BS. This includes the collection of interference level measurements and selection of transmission mode used for individual MSs attached to the RS.
[Insert the following text into subclause 8.2]
Control functions can be divided among the BS and RSs using a centralized model or a distributed model. In a centralized model, the BS makes control decisions and the RSs relay control information between the BS and

MS. In a distributed model the RS makes control decisions for MSs attached to it as appropriate, and optionally communicates those decisions to the BS. The determination of whether a particular control function should be centralized or distributed is made independently for each control function. The classification of specific control functions as centralized or distributed is for further study.
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