|EEE C802.16m-08/199

Project |EEE 802.16 Broadband Wireless Access Working Group <http://ieee802.org/16>

Title BS Centrally Controlled Peer-to-Peer Communication

Date 2008-03-10

Submitted

Source(s) Gang Shen, Kaibin Zhang, Dongyao Voice: + 86-21-50554550-7167
Wang, Jianming Wu, Shan Jin Fax: +86-21-50554554
Alcatel Shanghai Bell Email: gang.a.shen@alcatel-sbell.com.cn
Xiaolu Dong, Ying Du Email: dongxiaolu@mail.ritt.com.cn
CATR

Re: Call for Contributions on Project 802.16m System Description Document (SDD)
Contribution pertains to: IEEE 802.16m Frame Structure Design

Abstract To allow BS controlled peer-to-peer communication

Purpose For |EEE 802.16m discussion and eventual adoption

. This document does not represent the agreed views of the |EEE 802.16 Working Group or any of its subgroups. It

Notice represents only the views of the participants listed in the “ Source(s)” field above. It is offered asabasis for
discussion. It is not binding on the contributor(s), who reserve(s) the right to add, amend or withdraw material
contained herein.
The contributor grants afree, irrevocable license to the |EEE to incorporate material contained in this contribution,

Release and any modifications thereof, in the creation of an |EEE Standards publication; to copyright in the IEEE’s name
any |EEE Standards publication even though it may include portions of this contribution; and at the |IEEE’s sole
discretion to permit others to reproduce in whole or in part the resulting | EEE Standards publication. The
contributor also acknowledges and accepts that this contribution may be made public by |EEE 802.16.
The contributor is familiar with the |EEE-SA Patent Policy and Procedures:

Patent <http://standards.i eee.org/guides/byl aws/sect6-7.html#6> and

Policy <http://standards.ieee.org/guides/opman/sect6.html #6.3>.

Further information is located at <http://standards.ieee.org/board/pat/pat-material .html> and
<http://standards.ieee.org/board/pat>.

-q-



|EEE C802.16m-08/199

BS Centrally Controlled Peer-to-Peer Communication
Alcatel Shanghai Bell

1. Introduction

P2P (peer-to-peer) mode is required in the IMT-Advanced Network Topology. As for P2P mode, user terminals
receive and forward traffic on behalf of others to form a dynamic multi-hop network among users. Possibly the
P2P traffic does not pass through BS. P2P communication has many advantages such as high flexibility,
reliability, load baance, etc. It aso eliminates the high burden and possible traffic bottleneck in links to/from
BS in the existing star-like topology. However, the key headache problem in P2P topology is how to control
peer to peer service for scheduling, management, routing, etc

This contribution proposes a peer-to-peer data communication scheme under BS centralized control in IEEE
802.16m. In the proposed scheme, al the MSs and RSs are synchronized, and exchange control information
with BS directly. They are directly controlled by BS for management, scheduling, routing, etc. The control
signa and data is separated, following different paths. This scheme provides peer-to-peer data transmission
between users with BS's centralized control. The multi-hop P2P mode defined in this proposal is distinguished
from the prior IEEE 802.16 Mesh Mode by offering direct BS central control to involved MS and RS. For MS
that is out of the BS coverage, RS may take the responsibility for MS synchronization and forwarding BS
control signals. The solution is integrated to coexist with legacy point-to-multipoint (PMP) services.

2. Description

The peer-to-peer transmission could be traffic from one MS to another MS directly, or multi-hop
communication through intermediate RS or MS, possibly not passing BS. All the MSs and RSs exchange
control information with BS directly. They are directly controlled by BS for management, scheduling, routing,
etfc.

Fig.1 illustrates a peer-to-peer data transmission under BS centralized control where control signal and data
traffic is physically separated in the transmission. Here physical separation means that control signal and data
traffic follow different paths. Control signals, such as service request, authorization, channel resource
reservation, priority indication, etc. are directly communicated between the BS and RS/MS, as shown in the
figure by the dotted and directed lines. Base station is responsible for all the control and management functions.
On the other hand, peer-to-peer data traffic can be relayed through several intermediate RSs or M Ss as shown by
the solid and directed lines. It is not necessary for data traffic to pass through BS with the benefit of load
balance. The separation of control signal and data stream obviously benefits the centrally controlled peer-to-peer
communications. BS is responsible for data traffic path selection while intermediate RSs or MSs only have
functions of receiving and forwarding data according to the selected path notified by the BS. These intermediate
RSs or MSs have nol/less intelligence for path selection, or resource alocation. All the transmission
configurations (for example the desired frequency bandwidth) are decided and allocated by the BS. Intermediate
RS or MS only needs to report its status to BS or its upper level station for decision optimization. The radio link
for data traffic could have short distance and line of sight or near line of sight propagation condition for high
datarate. Control link, however, could be designed with low datarate, high reliability for large area coverage.
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__________ PR, S
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a4 /MS

M@ SRS Peer-to-peer data transmission
MSRS

MS Fig. 1 Peer-to-peer data transmission under BS centralized control
Load balance can be easily realized with this scheme. In case that the requested/serving BS is heavy loaded, data
traffic can be relayed to neighbor BS. Fig. 2 shows an example of cross-BS connection for load balance. MS
requests a serviceto its “home” base station A. However, base station A has already been overloaded. Therefore
base station A negotiates with its neighbor base stations to see if they have free capacity for the requested
service. After checking on relevant issues regarding service requirement, network conditions, available resource,
etc., base station A selects one neighbor base station (e.g. base station B) and negotiate with it to setup a multi-
hop connection. BS A and BS B send commands to involved relay stations in their coverage respectively to tell
them the selected route and allocated resource for the service. Thus a cross-BS connection is established and

MS gets service from neighbor BS.

Direct control information exchange
between MS/RS and BS
+—>

Cross-BS communication with load
balance

Fig.2 Cross-BS connection with |oad balance

3. Inclusion of an “ Peer-to-Peer Zone’ in the Frame Sructure

Asillustrated in Figure 3, the P2P zone is a TDM/FDM allocation in the sub-frame to enable MS and/or RS in
configurations with peer-to-peer communications. This could be an optional feature in the frame structure
definition. MS/RS is still synchronized with BS, and exchange control signal with BS. BS performs resource
alocation, scheduling, etc. for MS. For example, MS may send bandwidth request directly to BS for P2P service,
and BS alocates resource (i.e. P2P zone) to MS and other involved stations through MAP. After the
establishment of P2P connection, M S can start the P2P communication under BS control. For MS nodes that are
out of the BS coverage, RS may be assigned for MS synchronization and forwarding control signal exchanged
between BS and MS. Spatial reuse for P2P communications within one cell is alowed to increase system

capacity.
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Fig.3 Example frame structure to support peer-to-peer communication

4, Summary

This contribution proposes a peer-to-peer data transmission under centralized control. In this architecture, data
traffic is multi-hop relayed via RS or MS. It is not necessary for data traffic to pass through BS. This helps to
eliminate the traffic bottleneck at the BS node. The network is more efficient and flexible due to the distributed
data traffic routing. The inherent redundancy of the network architecture significantly improves reliability.
Traffic load is balanced among nodes within the cell. Efficient and optimal path is selected for traffic
transmission without the limitation of traffic aggregation. All the involved nodes (MS, RS) are directly
controlled by BS, or RS may forward control information exchanged between MS and BS (if MS is out of BS
coverage). Thus control signal experiences less hops and herewith less latency. This is still a centralized
network, benefiting optimized scheduling, management, billing and etc.

Proposed Text for SDD
Insert the following text.

S — ---  Text Start

11.x.x Frame structure to support peer-to-peer communication

A P2P zone is a TDM/FDM allocation in the sub-frame to enable MS and / or RS in configurations with peer-
to-peer communications under BS control. This could be an optional feature in the frame structure definition.
This peer-to-peer transmission can be traffic from one MS to another M S directly, or multi-hop communication
through intermediate RS or MS, possibly not passing BS. MS/ RS are still synchronized with BS, and exchange
control signal with BS. BS performs resource allocation, scheduling, etc. for MS. MS conducts the P2P
communication under BS central control.

Text End --
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