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Relay Station Neighbor Discovery 
Shyamal Ramachandran, Aparna Pandey 

Motorola, Inc. 

1 Introduction 
This contribution proposes a method for RSs to discover the presence of other RSs in the multihop relay (MR) 
cell. 
  
In order to facilitate the incorporation of this proposal in to IEEE 802.16j standard, specific changes to the 
baseline working document IEEE 802.16j-06/026 are listed in Section 3. 

2 General Description 
A RS may enter the MR network either directly through the MR-BS or through another RS that is already a part 
of the MR cell. The RS makes this decision based on the end-to-end (ETE) path metric between itself and the 
MR-BS for the paths through each of the access station candidates. A proposal to select the ideal access station 
at RS network entry is presented in C80216j-06_158. After selecting an access station, the RS proceeds go 
carry out the rest of the network entry procedure with the access station’s assistance, and joins the MR cell. 
 
The path selected by the RS to reach the MR-BS might have been the best available at the time of network 
entry. However, due to constantly changing physical link characteristics and network traffic load, the current 
path to the MR-BS might no longer be the best. It is possible that a path through a different access station might 
prove to be a better choice. Therefore, it is essential that each RS be continuously aware of its neighbors and 
path options to the MR-BS through them. 
 
Once a RS has joined a MR tree network rooted at the MR-BS, its transmissions towards the MR-BS (on the 
uplink) are conditioned in order to be received correctly at the BS. This conditioning of the transmission might 
involve selecting a timing advance, power correction and frequency correction. These corrections and offsets 
are determined during network entry using the ranging procedure. However, if the RS were to decide to switch 
its next hop, and reach the MR-BS through another RS, it would have to determine the new set of transmission 
parameter corrections and offsets in order to condition its transmissions to be correctly received at the new next 
hop RS. 
 
This proposal enables a RS in a MR cell to  

1. Continuously monitor the presence of neighboring RSs, 
2. Determine the ETE path cost of reaching the MR-BS through these neighbors, and 
3. Determine transmission parameter corrections and offsets ahead of time 

These capabilities enable an RS to continuously attempt to improve the QoS provided to the connections it 
handles and to speed up path changes. 
 

2.1 Network Support for RS Neighbor Discovery 
 
The MR-BS and RS transmit the Routing_Advertisement_IE on the downlink. The format of this information 
element is included in C80216j-06_158. The Routing_Advertisement_IE includes the following information. 
 

1) The path metric to the MR-BS that the advertising station is associated to. 
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2) The hop count to the advertising station’s MR-BS. 
3) The ID of the advertising station’s MR-BS. 
4) The ID of the node next hop towards the advertising station’s MR-BS. 

The MR-BS and the RS may transmit the Routing_Advertisement_IE in the MAP message transmitted in the 
MMR-BS-to-RS or RS-to-RS control zone (as shown in the frame structure defined in C80216j-06_155) 
immediately following the RS preamble. 
 
The MR-BS informs all the RSs in its MR cell, the time scheduled for a certain RS to transmit the RS preamble 
and the RS-to-RS control information. This information is conveyed to all the RSs in the MAP message 
transmitted by the MR-BS, by including an RS_Advertisement_Allocation_IE. 
 
RSs that receive an RS_Advertisement_Allocation_IE in the MAP message from their upstream node, forward 
the IE to RSs further downstream. In this manner, RSs multiple hops from the MR-BS are informed of the time 
when a certain RS will transmit its RS preamble and the RS-to-RS control information. 
 
If a RS determines that the “CID” in the RS_Advertisement_Allocation_IE is its CID, it transmits the RS 
Preamble at the scheduled time, followed by its own MAP message comprising the Routing_Advertisement_IE. 
 

2.2 RS Actions for Neighbor Discovery 
 
The RS that receives a MAP message comprising an RS_Advertisement_Allocation_IE, from an upstream 
node, prepares to receive the RS preamble at the allocation start time. The RS shall use the RS preamble 
received, to measure the CINR and propagation delay to the station transmitting the RS Preamble. The RS also 
receives the Routing_Advertisement_IE transmitted immediately following the RS Preamble. 
 
A RS may specifically request either the MR-BS that it is associated to, or its access station, for a scanning 
interval, to scan for RS Preambles and Routing_Advertisement_IEs on the downlink. Alternatively, an RS’s 
access station, or the MR-BS may direct it to scan the downlink for RS preambles and 
Routing_Advertisement_IEs in an unsolicited manner. 
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3 Proposed Text Changes 
 
[Insert the following text in section 6.3.26] 
 
[Insert new sub clause 6.3.26.1] 
 
6.3.26.1 Network Support for RS Neighbor Discovery 
 
[Insert the following text in section 6.3.26.1] 

 
The MR-BS and the RS shall transmit the Routing_Advertisement_IE in the MAP message transmitted in the 
MMR-BS-to-RS or RS-to-RS control zone immediately following the RS preamble. 
 
The MR-BS shall inform all the RSs in its MR cell, the time scheduled for a certain RS to transmit the RS 
preamble and the RS-to-RS control information. This information is conveyed to all the RSs in the MAP 
message transmitted by the MR-BS, by including an RS_Advertisement_Allocation_IE. The 
RS_Advertisement_Allocation_IE is defined in section 8.4.5.9.1. 
 
RSs that receive an RS_Advertisement_Allocation_IE in the MAP message from their upstream node, shall 
forward the IE to RSs further downstream. In this manner, RSs multiple hops from the MR-BS are informed of 
the time when a certain RS will transmit its RS preamble and the RS-to-RS control information. 
 
If a RS determines that the “CID” in the RS_Advertisement_Allocation_IE is its CID, it shall transmit the RS 
Preamble at the scheduled time, followed by its own MAP message comprising the Routing_Advertisement_IE. 
 
[Insert new sub clause 6.3.26.2] 
 
6.3.26.2 RS Actions for Neighbor Discovery 
 
[Insert the following text in section 6.3.26.2] 
 
The RS that receives a MAP message comprising an RS_Advertisement_Allocation_IE, from an upstream 
node, shall prepare to receive the RS preamble at the allocation start time. The RS shall use the RS preamble 
received, to measure the CINR and propagation delay to the station transmitting the RS Preamble. The RS shall 
also receive the Routing_Advertisement_IE transmitted immediately following the RS Preamble. 
 
A RS may specifically request either the MR-BS that it is associated to, or its access station, for a scanning 
interval, to scan for RS Preambles and Routing_Advertisement_IEs on the downlink. Alternatively, an RS’s 
access station, or the MR-BS may direct it to scan the downlink for RS preambles and 
Routing_Advertisement_IEs in an unsolicited manner. 
 
[Insert new sub clause 8.4.5.9] 
 
8.4.5.9 Relay Station MAPs and IEs 
 
[Insert new sub clause 8.4.5.9.1] 
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8.4.5.9.1 RS_Advertisement_Allocation_IE 
 
Syntax Size Notes 
RS_Advertisement_Allocation_IE()
{ 

- - 

CID 16 bits Primary Management CID of the 
RS for which this opportunity is 
meant 

PSID 8 bits ID of the RS Preamble Sequence 
that the RS should transmit 

} - - 
 


