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Relay Station Handover Procedure 

Hang Zhang, Peiying Zhu, Mo-Han Fong, Wen Tong,  David Steer, Gamini Senarath, Derek Yu, Mark Naden, 
G.Q. Wang 

Nortel  
 

1. Introduction 
 
During normal operation, a RS may perform handover (change its access station) due to radio environment 
change or topology change, and etc. 
 
In contribution C802.16j-07/097r3, RS initial network entry is addressed. In this contribution RS handover 
procedure is proposed. 
 
2. RS HO procedure 
 
The following Figure shows the RS HO procedure. 
 



2007-03-12 IEEE C802.16j-07/219 

    
 
 
 
 
 

2

RS Authorization
And

Key Exchange

RS 
Authorization

Complete

RS Registration 
with MR-BS

Registration 
Complete

Path Selection

Path selection
complete

Transport/tunnel 
connection 

Re-establishment 

Transport/tunnel 
connection  re-
establishment 

complete

RS operation
(Cell selection by 
scan RS-amble)

HO decision

Scan for Target 
Station 

Downlink 
Channel

Downlink
Synch

Established

Obtain Target 
Station UL
Parameters

Uplink
Parameters

Acquired

Ranging &
Automatic

Adjustments with 
Target Station

Ranging & Auto-
matic Adjust-

ments Complete

Negotiate 
Basic 

Capabilities

Basic 
Capabilities
Negotiated

RS Operational
Parameter

Configuration
Complete 

RS Operational 
Parameters
Configuration

MS CID/SFID 
update

MS CID/SFID 
update

complete

Support of MS full 
procedure of  HO

(without MS service 
flow re-

establishment) 

MS full procedure of  
HO complete

Support MS HO
Can be omitted for non-
MS CID based routing

Can be omitted for 
optimized MS HO

RS Authorization
And

Key Exchange

RS 
Authorization

Complete

RS 
Authorization

Complete

RS Registration 
with MR-BS

Registration 
Complete

Path Selection

Path selection
complete

Transport/tunnel 
connection 

Re-establishment 

Transport/tunnel 
connection  re-
establishment 

complete

RS operation
(Cell selection by 
scan RS-amble)

HO decision

Scan for Target 
Station 

Downlink 
Channel

Downlink
Synch

Established

Downlink
Synch

Established

Obtain Target 
Station UL
Parameters

Uplink
Parameters

Acquired

Ranging &
Automatic

Adjustments with 
Target Station

Ranging & Auto-
matic Adjust-

ments Complete

Negotiate 
Basic 

Capabilities

Basic 
Capabilities
Negotiated

RS Operational
Parameter

Configuration
Complete 

RS Operational 
Parameters
Configuration

MS CID/SFID 
update

MS CID/SFID 
update

complete

Support of MS full 
procedure of  HO

(without MS service 
flow re-

establishment) 

MS full procedure of  
HO complete

Support MS HO
Can be omitted for non-
MS CID based routing

Can be omitted for 
optimized MS HO

 
Figure 1. RS HO process 

 
 
RS HO procedure reuses MS HO procedure with following addition operation steps: 

- path selection 
- RS operational parameter configuration 
- Transport/tunnel connection re-establishment 
- The stage of supporting possible HO of associated MSs is not required for RS in MBS mode. For a RS 

in MRS mode,  
o The stage of MS service flow re-establishments is required only for MS CID based routing 

scheme. For non-MS CID based routing method (such as tunnel CID or destination RS basic 
CID based)  this step can be omitted  

o The stage of supporting MS HO can be omitted for optimized HO. For non-optimized MS HO, 
the MS service flow re-establishment can be omitted by implementing the following 
- for non-MS CID based forwarding, the target MR-BS can route DL data targeting MS 
associated to an access RS to the tunnel or basic connection of this RS. In this way there is 
concern of MS CID collision due to RS HO and there is no MS CID update is reqeeuired. 
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- For MS CID based forwarding, the RS may use MS CID swapping method to avoid the MS 
involvement of MS regarding the MS service flow re-establishment.  

 
3 Proposed text change 
 
3.1 Text change for RS HO description  
 
[Replace section 6.3.22.4 with the following]] 
 
6.3.22.4. RS handover  
 
This section defines the RS HO process in which an RS migrates from the air-interface provided by one access 
station to the air-interface provided by another access station.  The RS HO process is depicted in Figure xxx. 
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Figure XXX. RS HO process 
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The RS HO process consists of stages of MS HO process and following additional stages 
- Path selection – This stage enable the target MR-BS to indicate a path re-reselection. The target MR-

BS may decide to skip this step if the bit #0 in RS HO optimization TLV of MOB_BS_RSP/REQ is 
set 

- RS operational parameter configuration – This stage enable the target MR-BS to reconfigure RS 
operational parameters. The target MR-BS may decide to skip tis step if the bit #1 in RS HO 
optimization TLV of MOB_BS_RSP/REQ is set  

- Tunnel/connection re-establishment – this stage enable the target MR-BS to re-establish 
connection/tunnel for a RS. The target MR-BS may decide to skip this step if the bit #2 in RS HO 
optimization TLV of MOB_BS_RSP/REQ is set 

- Support of MS HO stage is not required for RS in MBS mode and needed only for RS in MRS 
mode. This stage includes two sub-stages: 

o Support of MS service flow re-establishment – This step is required only if MS CID based 
data forward is in use. In this case, this stage is used for the target MR-BS to inform the 
requesting RS regarding the CID/SFID updates of associated MSs/RS. For non-MS CID 
based data forwarding schemes, this step can be omitted. In this case, there is no MS 
CID/SFID is required. Since for DL data packet forwarding after the RS HO, the MR-BS can 
route the DL data packet of MSs associated with the RS to the tunnel/basic connection of this 
RS and no MS CID collision would happen.   

o Support full set of MS HO – This sub-stage can be omitted if optimized HO is possible. For 
non-optimized MS HO, the MS service flow re-establishment can always be omitted for non-
MS CID based routing; for MS CID based forwarding, the RS may use CID swapping to 
avoid involvement of MS regarding the MS service flow re-establishment.  

 
3.2 Text change for MOB_BSHO-REQ/RSP message modification 
 
[Insert the following to the end of 6.3.2.3.52] 
 
The MOB-BSHO-REQ message may include the following TLV: 
 
 RS HO Optimization (see 11.20) 
  
This TLV is used to indicate those stages that can be omitted during RS HO. 
 
[Insert the following to the end of 6.3.2.3.54] 
 
The MOB-BSHO-RSP message may include the following TLV: 
 
 RS HO Optimization (see 11.20) 
  
This TLV is used to indicate those stages that can be omitted during RS HO. 
 
[Insert subclause 11.20] 
 



2007-03-12 IEEE C802.16j-07/219 

    
 
 
 
 
 

5

11.20 MOB-BS-RSP message encodings 
 
11.20.1 RS HO optimization 
 
Type Length Value Scope 
1 1 Bit #0 = 1 – path selection is 

omitted 
Bit #1: = 1 – RS operational 
parameter configuration is 
omitted 
Bit# 2 = 1: RS connection/tunnel 
re-establishment is omitted 
Bit #3 = 1: MS service flow re-
establishment sub-stage is 
omitted 
 

MOB_BSHO-REQ/RSP 

 
 


