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Proposed System Architecture Reference Model for IEEE 802.16n
Eunkyung Kim, Sungcheol Chang, Sungkyung Kim, Hyun Lee, Chulsik Yoon
ETRI
Instructions

This document provides in response to the agreement by the Gridman TG at session #69 to issue a CFC for SARM to address the SARM contents as an annex of SRD(i.e., IEEE 802.16gman-10/0038r1[1]) of TGn. 

Some sections may already exist in IEEE Std. 802.16-2009[2] and IEEE 802.16m SDD[3] where at a minimum clarification would be required to explain the impact of the introduction of a HR-Network mechanism and/or a HR-Network entity (e.g., HR station) on the existing features.
Comments on this contribution propose new subclauses whenever a revision/insertion is anticipated.

However, it is understood that during the course of standards development, some of these new sections may be deemed unnecessary, in which case they will be deleted. Similarly, new sections may be added if deemed necessary. Editorial remarks are shown in highlighted italic with square bracket. Note that editorial remarks are meant to be informative only.
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Proposed System Architecture Reference Model for the 802.16n System Requirement Document (SRD)
 [-------------------------------------------------Start of Text Proposal---------------------------------------------------]

[Remedy1: Add the following text in the end of Section 2. Reference of 802.16gman-10/0038r1]
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[Remedy2: Add the following Network Architecture Model in the end of 802.16gman-10/0038r1]
Annex Y: IEEE 802.16n Network Architecture Model
The Network Reference Model (NRM) is a logical representation of the network architecture. The NRM identifies functional entities and reference points over which interoperability is achieved between functional entities. Figure YYa, Figure YYb, and Figure YYc illustrate the NRM for general HR-Network, Standalone network, and HR-MS to HR-MS direct communication, respectively, consisting of the following functional entities: Advanced Mobile Station (AMS), Access Service Network (ASN), and Connectivity Service Network (CSN). The existing network reference model is based on the model in [xx]
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Figure YYa : IEEE 802.16n Network Reference Model (Note: The network reference model and the reference points Ri in Figure YYa are consistent with [xx]. Rd is the new reference point for the HR-MS to HR-MS direction communication in IEEE 802.16n.)
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Figure YYb: IEEE 802.16n Network Reference Model in the standalone network (Note: The network reference model and the reference points Ri in Figure YYb are consistent with [xx]. Rd is the new reference point for the HR-MS to HR-MS direction communication in IEEE 802.16n.)
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Figure YYc: IEEE 802.16n Network Reference Model in the HR-MS to HR-MS direct communication (Note: Rd is the new reference point for the HR-MS to HR-MS direction communication in IEEE 802.16n.)
The ASN in defined as a complete set of network functions needed to provide radio access to an R1 MS/AMS/HR-MS. The ASN provides at least the following functions:

· IEEE Std 802.16-2009/IEEE 802.16m/IEEE 802.16n Layer-1 (L1) and Layer-2 (L2) connectivity with R1 MS/AMS/HR-MS

· Transfer of AAA messages to an R1 MS, AMS, or HR-MS’ Home Network Service Provider (H-NSP) for authentication, authorization and session accounting for subscriber sessions

· Network discovery and selection of the R1 MS/AMS/HR-MS’ preferred NSP

· Functionality for establishing Layer-3 (L3) connectivity with an R1 MS, AMS, or HR-MS (i.e., IP address allocation)

· Radio Resource Management

In addition to the above functions, for a mobile environment, an ASN further supports the following functions:

· ASN anchored mobility

· CSN anchored mobility

· Paging

The ASN comprises network elements such as one or more Base Station(s), and one or more ASN Gateway(s). An ASN may be shared by more than one CSN. The CSN is defined as a set of network functions that provides user plane connectivity services to the R1 MS/AMS/HR-MS(s). A CSN may provide the following functions:

· AMS IP address and endpoint parameter allocation for user sessions

· AAA proxy or server

· ASN-CSN tunneling support,

· IEEE Std 802.16-2009/IEEE 802.16m/IEEE 802.16n subscriber billing and inter-operator settlement

· Inter-CSN connectivity

· Inter-ASN mobility

The CSN provides services such as location based services, connectivity for peer-to-peer services, provisioning, authorization and/or connectivity to IP multimedia services.
The CSN may further comprise network elements such as routers, AAA proxy/servers, user databases, interworking gateways. A CSN may be deployed as part of a NSP supporting one of IEEE 802.16n, IEEE 802.16m, and IEEE Std 802.16-2009 only, or all or some of IEEE 802.16n, IEEE 802.16m, and IEEE Std 802.16-2009.
Relay Stations (RSs) may be deployed to provide improved coverage and/or capacity.

A HR-BS that is capable of supporting the IEEE Std 802.16j-2009 RS, communicates with the IEEE Std 802.16j-2009 RS. The design of IEEE 802.16n HR relay protocols should be based on the design of IEEE Std 802.16j-2009 and IEEE 802.16m relay protocol wherever possible, although IEEE 802.16m relay protocols used in the “MZone” may be different from IEEE Std 802.16j-2009 protocols used in the LZone.
Figure YZ and Table yy show the IEEE 802.16n relay related interfaces that are to be supported and those which are not required to be supported in the IEEE Std 802.16/IEEE 802.16m specification. The interfaces involving RSs, ARSs, and HR-RSs (IEEE 802.16n to RS, IEEE 802.16n to ARS, and HR-stations to HR-RS, respectively) are mainly shown. Figure YZ and Table yy also indicate the specific IEEE Std 802.16 protocol that is to be used for supporting the particular interface. 

Figure YZ and Table yy illustrate the interfaces which may exist between the IEEE 802.16n and stations supporting by IEEE Std 802.16 and IEEE 802.16m. The figure and table are not intended to specify and constraints on the usage of these interfaces. For example, the figure and table do not provide rules for which interfaces a particular station can utilize at the same time, or how many connections a station can have over each of the specified interfaces.
The usage of the interfaces described in Figure YZ and Table yy is constrained as follows: 
· A HR-MS may connect to a HR-BS either directly or via HR-RS. Multiple hops between the HR-BS and a HR-RS can be supported. The topology between the HR-BS and the subordinate HR-BSs or HR-RSs within a HR-BS cell is restricted to a tree topology. 
· An AMS may connect to a HR-BS either directly or via HR-RS. Furthermore, an AMS may connect to a HR-BS via one or more ARSs. The topology between the HR-BS and the subordinate ARSs within a HR-BS cell is specified in the IEEE 802.16m.

· An R1 MS may connect to a HR-BS either directly or via HR-RS. Furthermore, an R1 MS may connect to a HR-BS via one or more RSs. The topology between the HR-BS and the subordinate RSs within a HR-BS cell is specified in the IEEE Std 802.16j-2009 amendment.
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Figure YZ: Relay related connections

	Connection #
	Connected Entities
	Protocol used
	Supported (Y/N)

	1
	HR-BS to HR-RS
	IEEE 802.16n
	Y

	2
	HR-BS to ARS
	IEEE 802.16n
	Y

	3
	HR-BS to RS
	IEEE 802.16n
	Y

	4
	ABS to HR-RS
	N/A
	Y

	5
	ABS to ARS
	IEEE 802.16m
	Y

	6
	ABS to RS
	IEEE Std 802.16j-2009
	Y

	7
	MRBS to HR-RS
	N/A
	N

	8
	MRBS to ARS
	N/A
	N

	9
	MRBS to RS
	IEEE Std 802.16j-2009
	Y

	10
	HR-RS to ARS
	N/A
	N

	11
	ARS to RS
	N/A
	N

	12
	HR-RS to HR-RS
	IEEE 802.16n
	Y

	13
	ARS to ARS
	N/A
	N

	14
	RS to RS
	IEEE Std 802.16j-2009
	Y

	15
	HR-RS to HR-MS
	IEEE 802.16n
	Y

	16
	HR-RS to AMS
	IEEE 802.16m
	Y

	17
	HR-RS to MS
	IEEE Std 802.16-2009
	Y

	18
	ARS to HR-MS
	IEEE 802.16m
	Y

	19
	ARS to AMS
	IEEE 802.16m
	Y

	20
	ARS to MS
	IEEE Std 802.16-2009
	Y

	21
	RS to HR-MS
	IEEE Std 802.16-2009
	Y

	22
	RS to AMS
	IEEE Std 802.16-2009
	Y

	23
	RS to MS
	IEEE Std 802.16-2009
	Y

	24
	HR-BS to HR-BS
	IEEE 802.16n
	Y

	25
	HR-MS to HR-MS
	IEEE 802.16n
	Y


Table yy: Interconnections between the entities shown in Figure YZ and the protocol used
[Remedy3: Add the following System Reference Model in the end of 802.16gman-10/0038r1]
Annex Z: IEEE 802.16n System Reference Model

Figure ZZ shows the system reference model for the IEEE 802.16n which is similar to IEEE Std 802.16-2009 and IEEE 802.16m. MAC common part sublayer is classified into Radio Resource Control and Management functions and medium access control function.
The MAC and PHY functions can be classified into three categories namely data plane, control plane, and management plane. The data plane comprises functions in the data processing path such as header compression as well as MAC and PHY data packet processing functions. A set of layer-2 (L2) control functions is needed to support various radio resource configuration, coordination, signaling, and management. This set of functions is collectively referred to as control plane functions. A management plane is also defined for external management and system configuration. Therefore, all management entities fall into the management plane category.
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Figure ZZ: System Reference Model

[-------------------------------------------------End of Text Proposal----------------------------------------------------]
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