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Re: Call for technical proposals 802.16j-07/007r2 

Abstract This contribution provides a technical proposal for the RS network entry procedure for the case 

of a non-transparent RS. It is based on reusing many of the stages executed in the SS network 

entry procedure with the only major change being the introduction of new SBC and REG TLV 

values to enable exchange of information about PHY & MAC features supported by the RS.  It 

also defines how the RS switches from using the access link to using the relay link following 

successful registration with the MR-BS. 

Purpose For discussion and approval of inclusion of the proposed text into the P802.16j baseline 

document. 

Notice 
This document has been prepared to assist IEEE 802.16. It is offered as a basis for discussion and is not binding on 

the contributing individual(s) or organization(s). The material in this document is subject to change in form and 

content after further study. The contributor(s) reserve(s) the right to add, amend or withdraw material contained 

herein. 

Release 
The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this contribution, 

and any modifications thereof, in the creation of an IEEE Standards publication; to copyright in the IEEE’s name 

any IEEE 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 IEEE Standards publication. The 

contributor also acknowledges and accepts that this contribution may be made public by IEEE 802.16. 

Patent 

Policy and 

Procedures 

The contributor is familiar with the IEEE 802.16 Patent Policy and Procedures 

<http://ieee802.org/16/ipr/patents/policy.html>, including the statement "IEEE standards may include the known use 

of patent(s), including patent applications, provided the IEEE receives assurance from the patent holder or applicant 

with respect to patents essential for compliance with both mandatory and optional portions of the standard." Early 

disclosure to the Working Group of patent information that might be relevant to the standard is essential to reduce 

the possibility for delays in the development process and increase the likelihood that the draft publication will be 

approved for publication. Please notify the Chair <mailto:chair@wirelessman.org> as early as possible, in written or 

electronic form, if patented technology (or technology under patent application) might be incorporated into a draft 

standard being developed within the IEEE 802.16 Working Group. The Chair will disclose this notification via the 

IEEE 802.16 web site <http://ieee802.org/16/ipr/patents/notices>. 
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RS network entry procedure 
[This contribution propose a harmonization text proposal on RS network entry procedure in MR] 

Introduction 

This contribution provides a technical proposal for the network entry procedure to be followed by the MR-BS or 

RS to enable an RS to enter the MR enabled network[2-4].   

The proposed procedure is based on reusing as much of the procedure currently defined in the IEEE Std. 802.16 

for the purpose of SS network entry. 

The current IEEE Std. 802.16 SS network entry procedure is illustrated in Figure 1 for reference. 

 

 

Figure 1.  IEEE Std. 802.16 SS network entry procedure. 

 

Overview of proposed procedure 

It is assumed that the network could consist of some IEEE Std. 802.16 BS and some MR-BS.  It is also assumed 

that a MR-BS may be operating in a legacy mode until it receives a request from an RS for it to enter the 

network.  The reason the BS may operate in such a mode would be to preserve transmission resources. 

However, it is proposed that the MR-BS will at least broadcast the MAC version support TLV [1] indicating its 

capability to support the IEEE 802.16j MAC in the DCD message.  The RS will then be able to identify that the 

BS is in fact an MR-BS at an early stage in the network entry procedure and decide whether to continue once it 

learns whether it is attempting to connect to a BS or MR-BS. 
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The RNG process will be unchanged from the used for SS network entry, the only change being that the RS will 

indicate support of IEEE 802.16j through the MAC version support TLV.  The MR-BS will respond indicating 

that it can support IEEE 802.16j. 

Similarly in the SBC process, a new RS capability TLV is defined to indicate basic capabilities of the RS to the 

BS. This TLV will identify the type of relay (i.e. transparent, non-transparent, centralized scheduling, distributed 

scheduling) and also any other MR-BS or RS related features required to support the RS.  This TLV is defined 

in this proposal.  By placing it in SBC it allows the RS to abort connection if it finds that fundamental basic 

parameters are not supported. 

 

 

Figure 2. RS network entry procedure. 

 

Proposed text changes 

 

[Modify the last row in Table 14 in page 46 as follows] 

 
Type Message name Message description Connection 
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82-255 82 RS_Path-REQ RS path selection request message 

sent by MR-BS 

Basic 

83 RS_Path-RSP RS path selection response message 

sent by RS 

Basic 

84-255  Reserved  

 

6.3.2.3.1  Downlink Channel Descriptor (DCD) message 

[Insert the following text at the end of the 6.3.2.3.1:] 

 

The following parameter, which are coded as TLV tuples as defined in 11.4, may be included in the DCD 

message. 

 ETE Metric 

 The ETE metric of the path between the RS transmitting the DCD and the BS it is associated to. 

 

6.3.2.3.6  Ranging Response (RNG-RSP) Message 

[Insert the following to the end of 6.3.2.3.6:] 

 

The following TLV parameter shall be included in the RNG-RSP message when the RS is attempting to 

perform network entry or re-entry and the target MR-BS wishes to identify entry or re-entry process 

management messages that may be omitted during the current entry or re-entry process 

 

 

RS Network Entry Optimization (see 11.6) 

  

Identifies entry or re-entry process management messages that may be omitted during the current entry or re-

entry attempt. 

 

6.3.2.3.23 SS and RS Basic Capability Request (SBC-REQ) message 
 

[Change the text in the first paragraph as indicated:] 

The SS SBC-REQ shall be transmitted by the SS or RS during initialization. An SS or RS shall generate SBC-

REQ messages in the form shown in Table 51. 

 

[Insert the following text at the end of 6.3.2.3.23:] 

An RS shall generate SBC-REQs including the following parameter: 

 

Basic CID (in the MAC Header) 

The CID in the MAC Header is the Basic CID for this RS, as assigned in the RNG-RSP message. 

 

All other parameters are coded as TLV tuples. 

 

Basic Capability Requests contain those RS Capabilities Encodings (11.8) that are necessary for effective 

communication with the RS during the remainder of the initialization protocols. 

 
 
6.3.2.3.24 SS or RS Basic Capability Response (SBC-RSP) message 
 

 

[Insert the following text before the last sentence:] 

An MR-BS shall generate SBC-RSPs in the form shown in Table 52, including both of the following 
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parameters: 

 

CID (in the MAC Header) 

The CID in the MAC Header is the Basic CID for this RS, as appears in the RNG-REQ message. 

 

The following parameters shall be included in the SBC-RSP if found in the RS SBC-REQ: 

 

Physical Parameters Supported (see 11.8.3) 

Bandwidth Allocation Support (see 11.8.1) 

The MR-BS response to the subset of RS capabilities present in the SBC-REQ message. The MR-BS 

responds to the RS capabilities to indicate whether they may be used. If the MR-BS does not recognize 

an RS capability, it may return this as “off” in the SBC-RSP. 

 

Only capabilities set to “on” in the SBC-REQ may be set “on” in the SBC-RSP, as this is the handshake 

indicating that they have been successfully negotiated. 

 

[Add new sections 6.3.2.3.83 and 6.3.2.3.84 after section 6.3.2.3.62 in page 46] 

 

 

6.3.2.3.83 RS path selection response (RS_Path-RSP) message 

 

This message may be transmitted by a RS to acknowledge the reception of the RS_Path-REQ message  . 

 

Table XXX. RS_path-RSP message format. 

 
Syntax Size Notes 

RS_path response format {   

  Management message type = 67 8 bits  

  }   

}   

 

 

 

6.3.2.3.84 RS path selection request (RS_Path-REQ) message 

 

This message shall be transmitted by a MR-BS to a RS to indicate the access station the RS shall attach to.  

 

Table XXX. RS_path-REQ message format. 

 
Syntax Size Notes 

RS_path request format {   

  Management message type = 67 8 bits  

      Preamble Index 8 bits  Preamble Index of the access station the 

RS shall attach to. 

RS network re-entry optimization 8 bits For each bit location, a value of ‘0’ 

indicates the associated reentry 

management messages is required, a value 

of ‘1’ indicates the reentry management 

message is omitted.  

Bit #0: Omit SBC-REQ/RSP management 

messages if set to ‘1’ 

Bit #1: Omit PKM Authentication phase 
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except TEK phase if set to ‘1’. 

Bit #2: Omit PKM TEK creation phase if 

set to ‘1’. 

Bit #3: Omit REG-REQ/RSP management 

if set to ‘1’. 

Bit #4: Omit neighbor station measurement 

report if set to ‘1’. 

Bit #5: Omit path selection phase if set to 

‘1’  

Bit #6: Omit relay station operational 

parameter configuration if set to ‘1’ 

Bit #7: Reserved 

}   

 

Preamble Index 

Preamble Index of the access station the RS shall attach to  

RS network re-entry optimization 

For each bit location, a value of ‘0’ indicates the associated reentry management messages is required, a 

value of ‘1’ indicates the reentry management message is omitted. 

Bit #0: Omit SBC-REQ/RSP management messages if set to ‘1’. 

Bit #1: Omit PKM Authentication phase except TEK phase if set to ‘1’. 

Bit #2: Omit PKM TEK creation phase if set to ‘1’. 

Bit #3: Omit REG-REQ/RSP management if set to ‘1’. 

Bit #4: Omit neighbor station measurement report if set to ‘1’. 

Bit #5: Omit path selection phase if set to ‘1’.  When ETE is broadcasted in DCD, this bit shall be set to 

‘1’. 

Bit #6: Omit relay station operational parameter configuration if set to ‘1’. 

 Bit #7: Reserved 

 

6.3.9 Network entry and initialization 
 

[Change the first paragraph as indicated:] 

Systems shall support the applicable procedures for entering and registering a new SS or RS or a new node to 

the network.  All network entry procedures described hereunder through and including 6.3.9.13 apply only to 

PMP operation and PMP operation with MR support.  The network entry procedure for Mesh operation is 

described in 6.3.9.14. 

 

[Insert the following text after the second paragraph:] 

The procedure for initialization of an RS shall be as shown in Figure xxx.  For the RS the stages g), h), i) and j) 

in the figure 55 are not required, for all other stages the RS shall behave in the same manner as an SS during 

network entry unless otherwise specified in the subclauses of 6.3.9.  The more detailed finite state machine 

representations of the individual sections (including error paths) and the timeout values shall be the same as 

those provided for the SS, unless otherwise specified.  

[Insert the following figure]  
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Fig.  xxx RS initialization overview 

[Insert a new subclause after 6.3.9.16] 

 

6.3.9.16.1 Neighbor station measurement report 

During network entry or re-entry, an RS may be required, as indicated in the RS network entry optimization 

TLV in the RNG-RSP message, to report the signal strength and preamble index of neighbor stations. If 

required, the RS shall send the RS_NBR-MEAS-REP message (6.3.2.3.68) to the MR-BS to report the neighbor 

station measurements after completion of registration. 

 

[Insert a new subclause after 6.3.9.16] 

6.3.9.16.2. Relay station operational parameter configuration 

In MR networks, a RS operational parameter configuration procedure may required after RS registration 

procedure. This procedure allows a RS to obtain necessary operational configuration parameters that must be 

configured over-the-air. One example of such parameters is the frame start beginning preamble index (802.16e 

preamble) configuration since the configuration of such parameters usually requires radio environment 
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measurement of a RS. During this procedure, RS and MR-BS shall use RS configuration request /response 

message (6.3.2.3.66 and 6.3.2.3.67) to negotiate the configuration. A MR-BS shall determine the parameter 

configurations and indicate to the RS using RS configuration request message. After configuration, the RS 

responds MR-BS configuration response message to the MR-BS. Before this relay station operational parameter 

configuration procedure, MR-BS may need to authenticate the entering RS by admission control. 

The parameters configured during this procedure include: 

•  802.16e frame start preamble index for a relay station which is configured to transmit 802.16e frame start 

preamble 

 

[Insert a new subclause after 6.3.9.16.2] 

6.3.9.16.3. Initial path selection procedure 

An initial path selection procedure may be performed either before “RS operation parameter configuration” 

procedure or before “obtain uplink parameters” procedure in Fig. XXX. 

The path selection procedure performed prior to “RS operation parameter configuration” is an optional 

procedure as indicated by the RS network entry optimization TLV in the RNG-RSP message. This operation 

happens after neighbor station measurement report and before RS operation parameter configuration. During 

this operation, the MR-BS shall determine the path (i.e. access station) of this RS based on the reported 

neighbour station measurements and other information such as path loading. The MR-BS shall send the 

RS_Path-REQ message to the RS to indicate the preamble index of the selected access station and RS network 

re-entry optimization parameters to assist the RS network (re)-entry process. The RS shall respond with the 

RS_Path-RSP message. If the access station indicated in the RS_Path-REQ message is not the access station the 

RS currently attaches to, the RS shall perform network re-entry as described in 6.3.9. 

If the path selection is processed prior to “obtain uplink parameters”, the MR-BS and the RS may transmit the 

TLV encoded parameter ETE Metric in the DCD message to support initial RS path selection in the MR 

network. 

The use of these TLV encodings is defined in section 11.4 in Table 385. The RS attempting network entry may 

obtain the DCD TLV encodings sent by neighbouring RSs and MR-BS to select a desired access station to enter 

the MR network through it. The RS shall then proceed with the rest of the network entry procedure as defined in 

Figure XXX with the desired access station. 

 

 

 

 

 

 

 

Change the table in subclause 11.1.3 as indicated: 

 

Type Length Value Scope 

148 1 Version number of IEEE 802.16 supported on this channel. 

1: Indicates conformance with IEEE Std 802.16-2001 

2: Indicates conformance with IEEE Std 802.16c-2002 and its 

predecessors 

3: Indicates conformance with IEEE Std 802.16a-2003 and its 

PMP: 

 DCD, RNG-REQ 

 

MESH: 

 REG-REQ, REG-RSP 
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predecessors 

4: Indicates conformance with IEEE Std 802.16-2004 

5: Indicates conformance with IEEE Std 802.16-2004 and IEEE 

Std 802.16e-2005 

6: Indicates conformance with IEEE Std 802.16-2004, IEEE Std 

802.16e-2005 and IEEE Std 802.16j-xxxx 

567-255: Reserved 

 

 

 

11.4 DCD management message encodings 

[Insert the following entries into Table 385:] 

 

Table 385 – DCD channel encoding (continued) 

 

 

 

11.6 RNG-RSP Management Message Encoding 

[Change Table 367 as indicated:] 

 

Name Type Length Value 

RS network entry 

optimization 

TBA 1  

Bit #0: Omit neighbor station 

measurement report if set to ‘1’. 

Bit #1: Omit path selection 

phase if set to ‘1’  

Bit #2: Omit relay station 

operational parameter 

configuration if set to ‘1’ 

Bit #3-7: reserved 

 

 

[Insert a new subclause 11.8.3.7.20] 

 

11.8.3.7.20 MR PHY feature support 

 

This TLV indicates the MR PHY features supported by the RS and the MR-BS. 

 

Type Length Value Scope 

Xx 1 Bit #0: Access zone preamble transmission support 

Bits #1-7: Reserved 

SBC-REQ 

SBC-RSP 

 

[Insert a new subclause 11.7.27] 

 

11.7.27 MR MAC feature support 

 

This TLV indicates the MR features supported by the RS and the MR-BS. 

Name 
Type 

(1 byte) 
Length Value  

ETE Metric 62 1 
Bit #0-2: hop count 

Bits #3-7: reserved 
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Type Length Value Scope 

Xx 1 Bit #0: RS scheduling support 

Bit #1: NBR-ADV generating 

Bit #2: Tunneling packet mode support 

Bit #3: Tunneling burst mode support 

Bit #4: RS mobility support 

Bit #5: Child RS network entry support 

Bit #6-7 : Reserved 

REG-REQ 

REG-RSP 
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