
2004-06-25 IEEE C802.16e-04/144 
 

    0

 

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

Title HO Optimization Flags – HO Ad-Hoc Consensus Contribution 

Date 
Submitted 

2004-6-25 

Source(s) Phillip Barber 
Broadband Mobile Technologies, Inc.
8302 Sebastian Inlet 
Frisco, Tx 75035 

Prakash Iyer 
David Johnston 
Intel Corp. 
2111 NE 25th Ave, MS: JF3-206, 
Hillsboro, OR 97124 

Dongkie Lee 
SK Telecom 
15F, Seoul Finance Center, 84, 
Taepyungpro 1 ga, Chung-gu, Seoul 

Min-Sung Kim 
KT 
17 Woomyeon-dong, Seocho-gu, 
Seoul 
137-792, Korea 

Sohyun Kim 
Jungwon Kim 
Jungje Son 
Changhoi Koo 
Hong Sung Jang 
Samsung Elec. 
416, Maetan-3dong, Youngtong-gu 
Suwon-si, Gyeonggi-do, Korea 

Yong-Ho Kim 
LG Electronics,Inc. 
533,Hogye-1dong,Dongan-gu, 
Anyang-shi,Kyongki-do,Korea 

Yigal Leiba  
Itzik Kitroser  
Yossi Segal 
Zion Hadad 
Runcom Technologies Ltd. 
2 Hachoma St. 75655 
Rishon Lezion, Israel 

Voice: +1 (972) 365-6314 
Fax:  +1 (925) 396-0269 
[mailto:pbarber@BroadbandMobileTech.com] 

 
Voice: +1 (503) 264 1815 
Fax:  +1 (503) 264 4230 
[mailto:prakash.iyer@intel.com] 
[mailto:dj.johnston@intel.com] 

 
Voice: +82 (11) 758-4359 
Fax:   +82-2-6323-4493 
[mailto:galahad@sktelecom.com] 
 

Voice: +82-2-526-6109 
Fax:  +82-2-526-5200 
[mailto:cyberk@kt.co.kr] 
 
 

Voice: +82-31-279-5091 
Fax:  +82-31-279-5130 
[mailto:binde.kim@samsung.com] 
[mailto:jungwon74.kim@SAMSUNG.COM] 
[mailto:jungje.son@samsung.com] 
[mailto:chkoo@samsung.com] 
 
 

Voice: +82-31-450-4387 
Fax:  +82-31-450-7912 
[mailto: ronnykim@lge.com] 

 
Voice: +972-3-9528440  
Fax: +972-3-9528805 
[mailto:yigall@runcom.co.il] 
[mailto:itzikk@runcom.co.il] 
[mailto:yossis@runcom.co.il] 
[mailto:zionh@runcom.co.il] 
 

http://ieee802.org/16
mailto:pbarber@BroadbandMobileTech.com
mailto:prakash.iyer@intel.com
mailto:dj.johnston@intel.com
mailto:galahad@sktelecom.com
mailto:cyberk@kt.co.kr
mailto:binde.kim@samsung.com
mailto:jungwon74.kim@SAMSUNG.COM
mailto:jungje.son@samsung.com
mailto:chkoo@samsung.com
mailto: ronnykim@lge.com
mailto:yigall@runcom.co.il
mailto:itzikk@runcom.co.il
mailto:yossis@runcom.co.il
mailto:zionh@runcom.co.il


2004-06-25 IEEE C802.16e-04/144r0 
 

    1

Re: Response to HO Ad-Hoc Call for Contributions on IEEE 80.16e/D3 

Abstract HO Optimization Flags – HO Ad-Hoc Consensus Contribution 

Purpose Provide for a mechanism to optimize handover handshaking when MSS service and/or 
operational context are made available to a Target BS prior to MSS HO processing 

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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HO Optimization Flags 
Phillip Barber 

Broadband Mobile Technologies 
 

 
Problem: 
The current mobility model requires re-entry handshaking processing similar to the normal network entry 
procedures outlined in the fixed mode use, with a very few optimizations currently thrown in.  Reduction of 
the re-entry handshaking process can provide significant and valuable HO processing latency time savings.  
Many tens of milliseconds may be saved in processing by utilizing information that may be made available 
to Target BS over the backbone network prior to MSS HO processing.  Time savings achieved will vary 
greatly by the depth and timeliness of these backbone network provisions and the method of application of 
their savings.  Indeed, it is not possible to reliably predict all backbone HO optimization models that may 
be envisaged for the wide variety of network deployment likely for 802.16 mobile networks, especially 
given the limited scope available to 16e to investigate the implications of various models.  However, by 
addressing the combination of effects on message optimizations we can provide solution mechanisms 
suitable to current and future optimization strategies without having to encompass the entirety of the 
backbone and network configuration and optimization mechanisms that may be developed now, or in the 
future. 
 
Remedy: 
Based on availability of MSS service and operational context provisioning over the backbone network to a 
Target BS prior to or during MSS HO processing, certain portions of the normal entry handshaking process 
may be partially or completely omitted, or delayed to a post-HO period of lowered performance criticality.  
Such optimization however shall not compromise network security or HO performance integrity. However, 
when timely information available and provisioned on a Target BS through the backbone network reliably 
eliminates the need for these re-entry handshaking management messages, we should provide a mechanism 
to take advantage of this opportunity. 
 
For which messages may the Target BS obtain adequate and timely information to elect omission of certain 
network re-entry management message processing?  And how would the Target BS go about notifying the 
MSS that the relevant messages need not be processed during a current HO attempt? 
 
This contribution does not posit that necessary PHY related network entry activity steps be omitted: 
scanning, synchronization, and RNG-REQ/RSP.  However, all subsequent re-entry management messages 
may have the opportunity, under certain optimized scenarios, of being omitted: SBC REQ/RSP; PKM 
REQ/RSP; REG REQ/RSP; Network Address Acquisition (for managed MSS); Time of Day Acquisition 
(for managed MSS); TFTP (optional).  Creating appropriate optional notification flags as RNG-RSP TLVs 
seems a ready enough mechanism for a Target BS to notify an MSS of which re-entry processing steps will 
be required during the current HO attempt.  Given that all of the subsequent management messages may 
face optimization redundancy, application to RNG-RSP seems even more appropriate.  In fact, providing 
the flags allows for optimization in any conceivable network deployment and HO optimization model that 
affects re-entry management messages, with little effect to current re-entry model structures, SDL 
diagramming, and no effect to legacy support.  Also, this mechanism avoids the necessity of having to 
create many new logical concepts and constructs in the standard to accommodate the myriad (bewildering) 
number of likely network deployment models and optimization strategies, while still accomplishing the 
necessary support for those mechanisms. 
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In support of these changes, we should also clarify the language that non-contention based ranging is 
synonymous with ‘invited’ ranging and only requires the single RNG-REQ/RSP loop, not two loops as is 
normally required in contention based ranging activity. 
 
Also, we need to add support for an HMAC Tuple in RNG-REQ and RNG-RSP to provide simple 
authentication to the Target BS and MSS when, through some mechanism, the MSS has previously 
obtained appropriate PKM security keying and may skip the PKM processing.  The HMAC Tuple prevents 
certain types of security attacks (replay??, cloning??, Trojan horse??) on the network.  Also extend the 
HMAC Tuple RNG-Rxx invocation language to support authentication of IDLE Mode ranging activity. 
 
Make changes to RNG-REQ management message TLV items invocation language to clarify that only to 
be included in non-contention ranging opportunities.  This will make sure we don’t force contention based 
ranging opportunities to size to the maximum potential BW allocation size for a potential RNG-REQ 
including all possible TLV items, and that we instead move that burden to the invited ranging opportunities 
with requested/scaled appropriate BW. 
 
Make HO Process language revisions to support inclusion of SBC-RSP and REG-RSP items as TLV items 
in non-contention based RNG-RSP management messages.  This is in additional mechanism to allowing 
for unsolicited SBC-RSP and REG-RSP messages and their inclusion in the same DL frame as each other 
and the RNG-RSP. 
 
And since we may be omitting the Network Address Acquisition process of HO re-entry, we can add a 
Traffic Pending flag into the RNG-RSP to support MSS self-imposed delay in re-acquiring a new Network 
Address, and corresponding Target BS filtering/suppression of network traffic that might trigger MSS re-
acquisition of Network Address until some future time when Target BS has completed transfer of pre-HO 
cached pending DL data. 
 
One of the outcomes of potentially eliminating all re-entry management messages after RNG-REQ/RSP is 
that now Target BS cannot tell, from the presence of Serving BS ID alone in the RNG-REQ, whether the 
MSS is requesting actual HO or just performing a ranging or Association event.  We can correct this by 
placing a HO Indication TLV item into the RNG-REQ to identify actual HO attempts.  All relevant 
reference locations to the use of Serving BS ID alone to identify HO must be changed. 
 
We can also add HO Process Optimization flag language into MOB_BSHO-REQ and MOB_BSHO-RSP 
management messages to give indication of likely HO process management messages that may be omitted 
and optimization of HO.   MSS can use the information to prioritize interest in the HO decision process. 
 
Adding the PHY specific Preamble Index to MOB_BSHO-REQ and MOB_BSHO-RSP management 
messages provides MSS information useful in obtaining faster synchronization with the Target BS.  For the 
OFDMA PHY, availability of the Preamble Index may allow MSS synchronization with the Target BS in 
only one or two symbols.  The information may also be provided (through other contributions) through the 
NBR-ADV as well.  The MSS needs to provide the Preamble Index in the MOB_MSSHO-REQ and 
MOB_HO-IND messages to specify the specific Target BS and Preamble Index combination, for OFDMA 
the unique PHY attachment point, that it is referencing for HO decision evaluation or HO indication. 
 
For certain macrodiversity deployment models using OFDMA, during HO, it will be necessary to supply 
the Target BS and Preamble Index during RNG-REQ as TLV items.  The Target BS and Preamble Index 
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combination uniquely define the OFDMA PHY attachment and assist the Target BS in determining valid 
MSS targeting of the RNG-REQ message in a shared key environment. 
 
Following sections specify text changes to the D3 draft: 
 
Remedy 1: 
Make non-contention based ranging re-entry processing synonymous with ‘invited’ initial ranging step in 
‘d’ document.  This clarifies that only a single RNG-REQ/RSP step need be performed when non-
contention based ranging is used. 
[In 6.3.20.4 Network entry/re-entry, page 52, lines 13-22, modify as]: 
MSS and Target BS shall conduct Ranging per 6.3.9.5 to begin network entry/re-entry management 
message handshaking process except as MSS may take advantage of a non-contention based MSS Initial 
Ranging opportunity if present. Non-contention based MSS Initial Ranging, as part of the MSS re-entry 
process, shall be considered the same as Invited Initial Ranging as defined in 6.3.9.5, except that the MSS 
RNG-REQ message will use MSS MAC Address instead of Basic CID, which will not have been sent at 
the time of the RNG-REQ management message, and the Target BS shall return the MSS Basic CID and 
Primary CID in the RNG-RSP management message.  Just as in the Invited Initial Ranging 
request/response sequence, the non-contention based MSS Initial Ranging sequence need only be 
comprised of a single RNG-REQ/RSP management message pair.  However, additional RNG-REQ/RSP 
management message sequences, as part of a subsequent non-contention based initial ranging allocation or 
normal bandwidth allocation, may be necessary as defined in 6.3.9.5.  Unlike Initial Ranging in 6.3.9.5, the 
Target BS may elect to delay additional refinement of the physical link quality parameter settings through 
additional RNG-REQ/RSP sequencing in order to expedite HO processing. 
 
If MSS RNG-REQ includes an Serving BS ID and Target BS had not previously received MSS information 
over the backbone (see section Backbone network HO procedures), then Target BS may make an MSS 
information request of Serving BS over the backbone network and Serving BS may respond. Regardless of 
having received MSS information from Serving BS, Target BS may request MSS information from another 
network management entity via the backbone network. Network re-entry proceeds per 6.3.9.5 except as 
may be shortened by Target BS possession of MSS information obtained from Serving BS over the 
backbone network. 
 
Remedy 2: 
Add HMAC Tuple language to HO Processing section to support optimized omission of PKM processing.  
[In 6.3.20.4 Network entry/re-entry, page 52, lines 24-26, modify as]: 
If MSS RNG-REQ included an Serving BS ID and Target BS had previously received an backbone 
message (see section Backbone network HO procedures) containing MSS information, MSS and Target BS 
shall use the embedded TLV PKM-REQ information and the re-authorization process as defined in 7.2. If 
the normal PKM initial network entry process as defined in 7.2 is to be abridged or omitted, then the MSS 
shall include the HMAC Tuple as the last message item in the RNG-REQ management message.  If the 
required HMAC Tuple is invalid or omitted in the RNG-REQ management message, than the full PKM 
REQ/RSP sequence must be completed and cannot be omitted.  The Target BS shall include a valid HMAC 
Tuple as the last message item in the RNG-RSP if it instructs the MSS, through the HO Process 
Optimization TLV, that the PKM-REQ/RSP sequence may be omitted. 
 
Remedy 3: 
Add HMAC Tuple support to RNG-REQ to support optimized omission of PKM processing.  
[In 6.3.2.3.5 Ranging Request (RNG-REQ) message, page 9, line 43, append to end of section]: 
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The following parameter shall be included in the RNG-REQ message when the MSS is attempting to 
perform network re-entry or hand-over and the MSS has a valid HMAC Tuple necessary to expedite 
security authentication, or when the MSS is conducting ranging while in Idle Mode.  The parameter shall 
only be included in non-contention based ranging opportunities: 
 
 HMAC Tuple (see 11.1.2) 
 
The HMAC Tuple shall be the last attribute in the message. 
 
Remedy 4: 
Add HMAC Tuple support to RNG-RSP to support optimized omission of PKM processing.  
[In 6.3.2.3.6 Ranging Response (RNG-RSP) message, page 10, line 22, append to end of section]: 
The following parameter, necessary to expedite security authentication, shall be included in the RNG-RSP 
message when the BS notifies the MSS through the HO Process Optimization TLV that the PKM-
REQ/RSP sequence may be omitted for the current HO re-entry attempt, or when the BS wishes to 
acknowledge a valid HMAC Tuple in the acknowledged RNG-REQ management message: 
 
 HMAC Tuple (see 11.1.2) 
 
The HMAC Tuple shall be the last attribute in the message. 
 
Remedy 5: 
Add HO Process Optimization flags language and support for optimization activities to 6.3.20.4 Network 
entry/re-entry. Make change in reference in this section to support using HO Indication TLV in RNG-REQ 
to identify HO attempt in progress versus the previous use of Serving BS ID alone.  Add language support 
for inclusion of SBC-RSP and REG-RSP items as TLV items in non-contention based RNG-RSP 
management messages.  This is in additional mechanism to allowing for unsolicited SBC-RSP and REG-
RSP messages and their inclusion in the same DL frame as each other and the RNG-RSP. 
[In 6.3.20.4 Network entry/re-entry, page 52, lines 10-47, modify as]: 
Unless otherwise indicated in this section, MSS mobile network entry/re-entry is processed according to 
6.43.9. For purposes of this process, MSS network re-entry and hand-over are synonymous. 
 
MSS and Target BS shall conduct Ranging per 6.3.9.5 to begin network entry/re-entry except as MSS may 
take advantage of a non-contention based MSS Initial Ranging opportunity if present.  
 
The MSS shall signal the Target BS of a current HO attempt by including a Serving BS ID TLV and HO 
Indication TLV in the RNG-REQ management message.  The MSS shall not include a HO Indication TLV 
in the RNG-REQ management message unless actually in the process of conducting an HO attempt. 
 
If MSS RNG-REQ includes an Serving BS ID and HO Indication, and Target BS had not previously 
received MSS information over the backbone (see section Backbone network HO procedures), then Target 
BS may make an MSS information request of Serving BS over the backbone network and Serving BS may 
respond. Regardless of having received MSS information from Serving BS, Target BS may request MSS 
information from another network management entity via the backbone network. 
 
 Network re-entry proceeds per 6.3.9.5 except as may be shortened by Target BS possession of MSS 
information obtained from Serving BS over the backbone network. 
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For the Target BS to notify an MSS seeking HO of re-entry process management messages that may be 
omitted during the current HO attempt due to the availability of MSS service and operational context 
information obtained over the backbone network, the Target BS shall place an HO Process Optimization 
TLV in the RNG-RSP indicating which re-entry management messages may be omitted.  The Target BS 
shall not direct the omission of any re-entry process management messages that would compromise the 
security or integrity of Normal Operation of the communications as established through an unabridged 
Initial Entry. 
 
Regardless of the HO Process Optimization TLV settings, the Target BS may elect to use MSS service and 
operational information obtained over the backbone network to build and send unsolicited SBC-RSP and/or 
REG-RSP management messages to update MSS operational information, or to include 11.7 REG-RSP 
specific or 11.8 SBC-RSP specific message items as TLV items in the RNG-RSP.  Target BS may ignore 
only the first corresponding REQ management REG-REQ message received if it sends an unsolicited SBC-
RSP or unsolicited REG_-RSP message. MSS is not required to send the an REG-complimentary REQ 
management message if it receives an unsolicited SBC-RSP or unsolicited REG-RSP management message 
prior to MSS attempt to send the corresponding REG-REQ management message. Target BS re-entry 
unsolicited response management messages may be grouped into the same DL frame transmission and may 
be grouped into the same DL frame transmission with the RNG-RSP.  However, unsolicited SBC-RSP and 
unsolicited REG-RSP may not be grouped together into the same DL frame transmission when the PKM-
REQ/RSP management message process is required.  The integrity of the 6.3.9.5 sequence process must be 
preserved. 
 
For a security keying process that has not been determined to be omitted in the HO Process Optimization 
TLV settings, Iif MSS RNG-REQ included includes an Serving BS ID and HO Indication, and Target BS 
had has previously received an backbone message (see section Backbone network HO procedures) 
containing MSS information, MSS and Target BS shall use the embedded TLV PKM-REQ information and 
the re-authorization process as defined in 7.2. 
 
If Target BS had previously received an backbone message (see section Backbone network HO 
procedures), If MSS RNG-REQ includes a Serving BS ID and HO Indication, and Target BS has received a 
backbone message (see section Backbone network HO procedures) containing MSS information, the Target 
BS may use the embedded TLV REG-REQ & DSA-REQ MSS service and operational information 
obtained over the backbone network to build and send an unsoliciteda REG-RSP management message. 
The REG-RSP message maythat includes Service Flow remapping information in New_CID, Old_CID and 
Connection_Info TLVs. Target BS may ignore only the first REG-REQ message received if it sends an 
unsolicited REG_RSP message. MSS is not required to send an REG-REQ if it receives an unsolicited 
REG-RSP prior to MSS attempt to send REG-REQ. 
 
If MSS RNG-REQ included an Serving BS ID, MSS and Target BS may skip Time of day process. 
 
If MSS RNG-REQ included an Serving BS ID, MSS may skip the MSS configuration file download 
procedure. 
 
If MSS received a REG-RSP message that included New_CID, Old_CID, and Connection_Info TLVs, 
MSS and Target BS may skip the establish connections procedure. 
 
During HO, the Target BS may notify the MSS, through the Bit#7 MSS DL data pending element of the 
HO Process Optimization TLV item in RNG-RSP, of post-HO re-entry MSS DL data pending. Upon MSS 
successful re-entry at Target BS, now new Serving BS, and new Serving BS completing reception of any 
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HO pending MSS DL data retained and forwarded, MSS may re-establish IP connectivity and new Serving 
BS may send a backbone message to request the old Serving BS or other network entity to stop forwarding 
pre-HO pending MSS DL data. 
 
Network entry/re-entry process completes with establishment of MSS Normal Operations. 
 
Remedy 6: 
Add HO Process Optimization flags language to RNG-RSP section.  
[In 6.3.2.3.6 Ranging Response (RNG-RSP) message, page 10, line 22, append to end of section]: 
The following TLV parameter shall be included in the RNG-RSP message when the MSS is attempting to 
perform network re-entry or hand-over and the Target BS wishes to identify re-entry process management 
messages that may be omitted during the current HO attempt: 
 
 HO Process Optimization—identifies re-entry process management messages that may be omitted during 

the current HO attempt due to the availability of MSS service and operational context information 
obtained over the backbone network, and the MSS service and operational status post-HO completion. 
The Target BS shall not direct the omission of any re-entry process management messages that would 
compromise the security or integrity of Normal Operation of the communications as established 
through an unabridged Initial Entry. Regardless of the HO Process Optimization settings, the Target 
BS may elect to use MSS service and operational information obtained over the backbone network to 
build and send unsolicited SBC-RSP and/or REG-RSP management messages to update MSS 
operational information. 

 
 
Remedy 7: 
Add HO Process Optimization flags to RNG-RSP TLV table including support for Full State Transfer and 
Data Pending flags.  
[In 11.6 RNG-RSP TLVs for re-establishment of Service Flows, page 106, line 13, append to Table 320a—
RNG-RSP Message Encodings; editor will make appropriate allocation of numbering nn for Type]: 
 

Name Type Length Value 

HO Process 
Optimization 

nn 1 For each Bit location, a value 
of ‘0’ indicates the associated 
re-entry management messages 
shall be required, a value of ‘1’ 
indicates the re-entry 
management message may be 
omitted.  Regardless of the HO 
Process Optimization TLV 
settings, the Target BS may 
send unsolicited SBC-RSP 
and/or REG-RSP management 
messages 

Bit #0: Omit SBC-REQ/RSP 
management messages during 
current re-entry processing 
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Bit #1: Omit PKM-REQ/RSP 
management message during 
current re-entry processing 

Bit #2 : Omit REG-REQ/RSP 
management during current re-
entry processing 

Bit #3 : Omit Network Address 
Acquisition management 
messages during current re-
entry processing 

Bit #4 : Omit Time of Day 
Acquisition management 
messages during current re-
entry processing 

Bit #5 : Omit TFTP 
management messages during 
current re-entry processing 

Bit #6 : Full service and 
operational state transfer or 
sharing between Serving BS 
and Target BS (ARQ, timers, 
counters, MAC state machines, 
etc…) 

Bit #7 : post-HO re-entry MSS 
DL data pending at Target BS 

 
Remedy 8: 
Correct language invoking Serving BS ID and other new TLV items in RNG-REQ section to clarify that 
only to be included in non-contention ranging opportunities.  
[In 6.3.2.3.5 Ranging Request (RNG-REQ) message, page 10, line 8, modify as]: 
The following parameter shall be included in the RNG-REQ message when the MSS is attempting to 
perform re-entry, association or hand-over. The parameter shall only be included in non-contention based 
ranging opportunities: 
 
Serving BS ID 
 
The BS ID of the BS to which the MSS is currently connected (has completed the registration cycle and is 
in Normal Operation). Serving BS ID shall not be included if interval timer is timed-out (Serving BS ID 
AGINGTIMER, see Table 264a). Inclusion of Serving BS ID in the RNG-REQ message signals to the 
Target BS that the MSS is currently connected to the network through the serving BS and is performing 
association or is in the process of either hand-over or network re-entry. 
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Remedy 9: 
Make change in reference in this section to support using HO Indication TLV in RNG-REQ to identify HO 
attempt in progress versus the previous use of Serving BS ID alone.  
[In 6.3.2.3.8 Registration Response (REG-RSP) message, page 11, line 1, append as]: 
For mobile subscribers in Normal Operation, and, if the information is available to create CID update, 
Target BS shall include CID_update TLVs in the REG-RSP for MSS recognized by the Target BS as 
performing network re-entry by the presence of a Serving BS ID and HO Indication in the RNG-REQ. 
 
Remedy 10: 
For certain macrodiversity deployment models using OFDMA, during HO, it will be necessary to supply 
the Target BS and Preamble Index during RNG-REQ as TLV items.  The Target BS and Preamble Index 
combination uniquely define the OFDMA PHY attachment and assist the Target BS in determining valid 
MSS targeting of the RNG-REQ message in a shared key environment. 
[In 6.3.2.3.5 Ranging Request (RNG-REQ) message, page 9, line 43, append as]: 
Target_BS_ID – Same as the Base Station ID parameter in the DL-MAP message of Target BS. This may 

include the Serving BS. 
Preamble Index 
  The index for the PHY profile specific preamble for the Target BS.  Preamble Index is PHY specific 

for SCa and OFDMA.  The value of Preamble Index shall be ignored and a value of ‘0x00’ shall be 
used for OFDM PHY. 

 
Remedy 11: 
For certain macrodiversity deployment models using OFDMA, during HO, it will be necessary to supply 
the Target BS and Preamble Index during RNG-REQ as TLV items.  The Target BS and Preamble Index 
combination uniquely define the OFDMA PHY attachment and assist the Target BS in determining valid 
MSS targeting of the RNG-REQ message in a shared key environment. Add items to RNG-REQ TLV 
table.  
[In 11.5 RNG-REQ TLVs for re-establishment of Service Flows, page 105, line 3, append to Table 318a—
RNG-REQ Message Encodings; editor will make appropriate allocation of numbering oo and pp for Type]: 

Name Type Length Value 

Target_BS_ID oo 6 Same as the Base Station ID 
parameter in the DL-MAP 
message of Target BS. This 
may include the Serving BS. 

Preamble 
Index 

pp 1 The index for the PHY profile 
specific preamble for the 
Target BS.  Preamble Index is 
PHY specific for SCa and 
OFDMA.  The value of 
Preamble Index shall be 
ignored and a value of ‘0x00’ 
shall be used for OFDM PHY. 

 
Remedy 12: 
Add HO Indication TLV flag language to RNG-REQ section.  
[In 6.3.2.3.5 Ranging Request (RNG-REQ) message, page 9, line 43, append as]: 
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The following TLV parameter shall be included in the RNG-REQ message when the MSS is attempting to 
perform re-entry or hand-over: 
 
 HO Indication—indicates the MSS is currently attempting to HO to the BS. 
 
Remedy 13: 
Add HO Indication TLV flag to RNG-REQ TLV table.  
[In 11.5 RNG-REQ TLVs for re-establishment of Service Flows, page 105, line 3, append to Table 318a—
RNG-REQ Message Encodings; editor will make appropriate allocation of numbering oo for Type]: 

Name Type Length Value 

HO 
Indication 

oo 1 Presence of item in message 
indicates the MSS is currently 
attempting to HO to the BS, 
regardless of value 

 
Remedy 14: 
The MSS needs to provide the Preamble Index in the MOB_MSSHO-REQ messages to specify the specific 
Target BS and Preamble Index combination, for OFDMA the unique PHY attachment point, that it is 
referencing for HO decision evaluation or HO indication. 
[In 6.3.2.3.55 MSS HO Request (MOB-MSSHO-REQ) message, page 27, line 26, modify as]: 
HMAC Tuple (see 11.4.111.2 in IEEE Standard P802.16 -REVd/D3-2004) – The HMAC Tuple Attribute 

contains a keyed Message digest (to authenticate the sender). 
 
For each recommended neighbor BS, the following parameters shall be included, 
 
 Neighbor BS-ID 
  Same as the Base Station ID parameter in the DL-MAP message of neighbor Neighbor BS 
 Preamble Index 
  The index for the PHY profile specific preamble for the Neighbor BS.  Preamble Index is PHY 

specific for SCa and OFDMA.  The value of Preamble Index shall be ignored and a value of ‘0x00’ 
shall be used for OFDM PHY. 

 BS CINR mean 
  This parameter indicates the carrier to noise and interference ratio measured by the MSS from the 

particular BS. The value shall be interpreted as an unsigned byte with units of 1dB. 
 
Remedy 15: 
The MSS needs to provide the Preamble Index in the MOB_MSSHO-REQ messages table to specify the 
specific Target BS and Preamble Index combination, for OFDMA the unique PHY attachment point, that it 
is referencing for HO decision evaluation or HO indication. 
[In 6.3.2.3.55 MSS HO Request (MOB-MSSHO-REQ) message, page 26, line 56, modify Table 92i—MOB-
MSSHO-REQ Message Format]: 
 

Table 92i—MOB-MSSHO-REQ Message Format 
Syntax Size Notes 

MOB-MSSHO-REQ_Message_Format() {   
Management Message Type = 53 8 bits  
For (j=0 ; j<N_Recommended ; j++) {  N_Recommended can be derived from the 

known length of the message. 
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Neighbor BS-ID 48 bits  
  Preamble Index 8 bits The index for the PHY profile specific 

preamble for the Neighbor BS.  Preamble 
Index is PHY specific for SCa and 
OFDMA.  The value of Preamble Index 
shall be ignored and a value of ‘0x00’ 
shall be used for OFDM PHY. 

BS CINR mean 8 bits  
Service level prediction 8 bits  

}   
Estimated HO start 8 bits The estimated HO time shall be the time 

for the recommended target Target BS. 
HMAC Tuple 21 bytes See 11.4.111.2 

}   
 
Remedy 16: 
Add HO Process Optimization flag language into MOB_BSHO-REQ management message to give 
indication of likely HO process management messages that may be omitted and optimization of HO. Add 
PHY specific Preamble Index to MOB_BSHO-REQ message to provide to MSS information useful in 
obtaining faster synchronization with the Target BS. 
[In 6.3.2.3.54 BS HO Request (MOB-BSHO-REQ) message, page 26, line 32, modify as]: 
 Neighbor BS-ID 
  Same as the Base Station ID parameter in the DL-MAP message of neighbor Neighbor BS. This may 

include the Serving BS. 
 
 Preamble Index 
  The index for the PHY profile specific preamble.  Preamble Index is PHY specific for SCa and 

OFDMA.  The value of Preamble Index shall be ignored and a value of ‘0x00’ shall be used for 
OFDM PHY. 

 
 Service level prediction 
  This value indicates the level of service the MSS can expect from this BS. The following encodings 

apply: 
   0 = No service possible for this MSS 
   1 = Some service is available for one or several Service Flows authorized for the MSS. 
   2 = For each authorized Service Flow, a MAC connection can be established with QoS specified 

by the AuthorizedQoSParamSet. 
   3 = No service level prediction available. 
 
 HO Process Optimization 
  HO Process Optimization is provided as part of this message is indicative only.  HO process 

requirements may change at time of actual HO.  For each Bit location, a value of ‘0’ indicates the 
associated re-entry management messages shall be required, a value of ‘1’ indicates the re-entry 
management message may be omitted.  Regardless of the HO Process Optimization TLV settings, 
the Target BS may send unsolicited SBC-RSP and/or REG-RSP management messages 

Bit #0: Omit SBC-REQ/RSP management messages during current re-entry processing 
Bit #1: Omit PKM-REQ/RSP management message during current re-entry processing 
Bit #2: Omit REG-REQ/RSP management during current re-entry processing 
Bit #3: Omit Network Address Acquisition management messages during current re-entry 
processing 
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Bit #4: Omit Time of Day Acquisition management messages during current re-entry processing 
Bit #5: Omit TFTP management messages during current re-entry processing 
Bit #6: Full service and operational state transfer or sharing between Serving BS and Target BS 
(ARQ, timers, counters, MAC state machines, etc…) 
 

HMAC Tuple (see 11.4.11.1.2 in IEEE Standard P802.16- REVd/D3-2004) – The HMAC Tuple Attribute 
contains a keyed Message digest (to authenticate the sender). 
 
Remedy 17: 
Add HO Process Optimization TLV flag item into MOB_BSHO-REQ management message to give 
indication of likely HO process management messages that may be omitted and optimization of HO. Add 
PHY specific Preamble Index to MOB_BSHO-REQ message to provide to MSS information useful in 
obtaining faster synchronization with the Target BS. 
[In 6.3.2.3.54 BS HO Request (MOB-BSHO-REQ) message, page 25, line 55, modify Table 92h—MOB-
BSHO-REQ Message Format]: 
 

Table 92h—MOB-BSHO-REQ Message Format 
Syntax Size Notes 

MOB-BSHO-REQ_Message_Format() {   
Management Message Type = 52 8 bits  
Network Assisted HO supported 1 bits Indicates that the BS supports Network 

Assisted HO 
For (j=0 ; j<N_Recommended ; j++) {  Neighbor base stations shall be presented 

in an order such that the first presented is 
the one most recommended and the last 
presented is the least recommended. 
N_Recommended can be derived from the 
known length of the message. 

Neighbor BS-ID 48 bits  
Preamble Index 8 bits The index for the PHY profile specific 

preamble.  Preamble Index is PHY 
specific for SCa and OFDMA.  The value 
of Preamble Index shall be ignored and a 
value of ‘0x00’ shall be used for OFDM 
PHY. 

Service level prediction 8 bits  
HO Process Optimization  8 bits HO Process Optimization is provided as 

part of this message is indicative only.  
HO process requirements may change at 
time of actual HO.  For each Bit location, 
a value of ‘0’ indicates the associated re-
entry management messages shall be 
required, a value of ‘1’ indicates the re-
entry management message may be 
omitted.  Regardless of the HO Process 
Optimization TLV settings, the Target BS 
may send unsolicited SBC-RSP and/or 
REG-RSP management messages 

Bit #0: Omit SBC-REQ/RSP management 
messages during current re-entry 
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processing 

Bit #1: Omit PKM-REQ/RSP 
management message during current re-
entry processing 

Bit #2 : Omit REG-REQ/RSP 
management during current re-entry 
processing 

Bit #3 : Omit Network Address 
Acquisition management messages during 
current re-entry processing 

Bit #4 : Omit Time of Day Acquisition 
management messages during current re-
entry processing 

Bit #5 : Omit TFTP management 
messages during current re-entry 
processing 

Bit #6 : Full service and operational state 
transfer or sharing between Serving BS 
and Target BS (ARQ, timers, counters, 
MAC state machines, etc…) 

}   
reserved 7 bits Reserved; shall be set to zero 
HMAC Tuple 21 bytes See 11.4.111.2 

}   
 
Remedy 18: 
Add HO Process Optimization flag language into MOB_BSHO-RSP management message to give 
indication of likely HO process management messages that may be omitted and optimization of HO. Add 
PHY specific Preamble Index to MOB_BSHO-RSP message to provide to MSS information useful in 
obtaining faster synchronization with the Target BS. 
[In 6.3.2.3.56 BS HO Response (MOB-BSHO-RSP) message, page 28, line 33, modify as]: 
 Neighbor BS-ID 
  Same as the Base Station ID parameter in the DL-MAP message of neighbor Neighbor BS. This may 

include the Serving BS. 
 
 Preamble Index 
  The index for the PHY profile specific preamble.  Preamble Index is PHY specific for SCa and 

OFDMA.  The value of Preamble Index shall be ignored and a value of ‘0x00’ shall be used for 
OFDM PHY. 

 
 Service level prediction 
  This value indicates the level of service the MSS can expect from this BS. The following encodings 

apply: 
   0 = No service possible for this MSS 
   1 = Some service is available for one or several Service Flows authorized for the MSS. 
   2 = For each authorized Service Flow, a MAC connection can be established with QoS specified 

by the AuthorizedQoSParamSet. 
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   3 = No service level prediction available. 
 
 HO Process Optimization 
  HO Process Optimization is provided as part of this message is indicative only.  HO process 

requirements may change at time of actual HO.  For each Bit location, a value of ‘0’ indicates the 
associated re-entry management messages shall be required, a value of ‘1’ indicates the re-entry 
management message may be omitted.  Regardless of the HO Process Optimization TLV settings, 
the Target BS may send unsolicited SBC-RSP and/or REG-RSP management messages 

Bit #0: Omit SBC-REQ/RSP management messages during current re-entry processing 
Bit #1: Omit PKM-REQ/RSP management message during current re-entry processing 
Bit #2: Omit REG-REQ/RSP management during current re-entry processing 
Bit #3: Omit Network Address Acquisition management messages during current re-entry 
processing 
Bit #4: Omit Time of Day Acquisition management messages during current re-entry processing 
Bit #5: Omit TFTP management messages during current re-entry processing 
Bit #6: Full service and operational state transfer or sharing between Serving BS and Target BS 
(ARQ, timers, counters, MAC state machines, etc…) 

 
HMAC Tuple (see 11.4.111.2 in IEEE Standard P802.16- REVd/D3-2004) – The HMAC Tuple Attribute 
contains a keyed Message digest (to authenticate the sender). 
 
Remedy 19: 
Add HO Process Optimization TLV flag item into MOB_BSHO-RSP management message to give 
indication of likely HO process management messages that may be omitted and optimization of HO. Add 
PHY specific Preamble Index to MOB_BSHO-RSP message to provide to MSS information useful in 
obtaining faster synchronization with the Target BS. 
[In 6.3.2.3.56 BS HO Response (MOB-BSHO-RSP) message, page 27, line 54, modify Table 92j—MOB-
BSHO-RSP Message Format]: 
 

Table 92j—MOB-BSHO-RSP Message Format 
Syntax Size Notes 

MOB-BSHO-RSP_Message_Format() {   
Management Message Type = 54 8 bits  
Estimated HO start 8 bits  
For (j=0 ; j<N_Recommended ; j++) {  Neighbor base stations shall be presented 

in an order such that the first presented is 
the one most recommended and the last 
presented is the least recommended. 
N_Recommended can be derived from the 
known length of the message. 

Neighbor BS-ID 48 bits  
Preamble Index 8 bits The index for the PHY profile specific 

preamble.  Preamble Index is PHY 
specific for SCa and OFDMA.  The value 
of Preamble Index shall be ignored and a 
value of ‘0x00’ shall be used for OFDM 
PHY. 

service level prediction 8 bits  
HO Process Optimization  8 bits HO Process Optimization is provided as 

part of this message is indicative only.  
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HO process requirements may change at 
time of actual HO.  For each Bit location, 
a value of ‘0’ indicates the associated re-
entry management messages shall be 
required, a value of ‘1’ indicates the re-
entry management message may be 
omitted.  Regardless of the HO Process 
Optimization TLV settings, the Target BS 
may send unsolicited SBC-RSP and/or 
REG-RSP management messages 

Bit #0: Omit SBC-REQ/RSP management 
messages during current re-entry 
processing 

Bit #1: Omit PKM-REQ/RSP 
management message during current re-
entry processing 

Bit #2 : Omit REG-REQ/RSP 
management during current re-entry 
processing 

Bit #3 : Omit Network Address 
Acquisition management messages during 
current re-entry processing 

Bit #4 : Omit Time of Day Acquisition 
management messages during current re-
entry processing 

Bit #5 : Omit TFTP management 
messages during current re-entry 
processing 

Bit #6 : Full service and operational state 
transfer or sharing between Serving BS 
and Target BS (ARQ, timers, counters, 
MAC state machines, etc…) 

}   
HMAC Tuple 21 bytes See 11.4.111.2 

}   
 
Remedy 20: 
The MSS needs to provide the Preamble Index in the MOB_HO-IND messages to specify the specific 
Target BS and Preamble Index combination, for OFDMA the unique PHY attachment point, that it is 
referencing for HO indication. 
[In 6.3.2.3.57 HO Indication (MOB-HO-IND) message, page 29, line 17, modify as]: 
An MSS shall generate MOB-HO-IND messages in the format shown in Table 92k. The following 
parameters shall be included in the message: 
 
Target_BS_ID – Same as the Base Station ID parameter in the DL-MAP message of Target BS. This may 

include the Serving BS. 
Preamble Index 
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  The index for the PHY profile specific preamble for the Target BS.  Preamble Index is PHY specific 
for SCa and OFDMA.  The value of Preamble Index shall be ignored and a value of ‘0x00’ shall be 
used for OFDM PHY. 

 
 
If Privacy is enabled, the MOB-HO-IND message shall include the following TLV value, 
 
HMAC Tuple (see 11.4.111.2 in IEEE Standard P802.16 -REVd/D3-2004) – The HMAC Tuple Attribute 

contains a keyed Message digest (to authenticate the sender). 
 
Remedy 21: 
The MSS needs to provide the Preamble Index in the MOB_HO-IND messages table to specify the specific 
Target BS and Preamble Index combination, for OFDMA the unique PHY attachment point, that it is 
referencing for HO indication. 
[In 6.3.2.3.57 HO Indication (MOB-HO-IND) message, page 28, line 58, modify Table 92k—MOB-HO-
IND Message Format]: 
 

Table 92k—MOB-HO-IND Message Format 
Syntax Size Notes 

MOB-HO-IND_Message_Format() {   
Management Message Type = 56 8 bits  
HO_IND_type 2 bits 00: Serving BS release 

01: HO cancel 
10: HO reject 
11: reserved 

Target_BS_ID 48 bits Applicable only when HO_IND-type is 
set to 00. 

 Preamble Index 8 bits The index for the PHY profile specific 
preamble for the Neighbor BS.  Preamble 
Index is PHY specific for SCa and 
OFDMA.  The value of Preamble Index 
shall be ignored and a value of ‘0x00’ 
shall be used for OFDM PHY. 

HMAC Tuple 21 bytes See 11.4.111.2 
}   

 
Remedy 22: 
Add new backbone messages to support HO Process Optimization use of Bit#7 MSS DL data pending. 
[Add new Inter-base station message “D.2.XX MSS-Data-Forwarding Message” to Informative annex; 
editor to allocate appropriate numbering]: 
This message is sent from the former Serving BS or other network entity to the new Serving BS to forward 
pre-HO MSS DL data pending MAC SDUs to the new Serving BS. This message is typically used when 
MSS requests the Serving BS to releases the Serving BS with data forwarding. The message originator 
shall stop forwarding MSS MAC SDUs in this way on reception of a backbone Stop-Data-Forwarding 
Message. 
 

Table DX– MSS-Data-Forwarding Message 
Syntax Size Notes 

Global Header 152 bits  
Length 16 bits The length in bytes of the MAC SDU 
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including the Global Header, MSS unique 
identifier, and Security field. 

MSS unique identifier 48 bits 48-bit unique identifier used by MSS on 
initial network entry 

MAC SDU variable  
Security field TBD A means to authenticate this message 

 
Remedy 23: 
Add new backbone messages to support HO Process Optimization use of Bit#7 MSS DL data pending. 
[Add new Inter-base station message “D.2.XX Stop-Data-Forwarding Message” to Informative annex; 
editor to allocate appropriate numbering]: 
This message is sent from the new Serving BS, former Target BS of a successful HO, to the originator of 
the MSS-Data-Forwading Message backbone message instructing the termination of MSS’s MAC SDU 
forwarding. 
 

Table DX– Stop-Data-Forwarding Message 
Syntax Size Notes 

Global Header 152 bits  
MSS unique identifier 48 bits 48-bit unique identifier used by MSS on 

initial network entry 
Action TBD TBD 
Security field TBD A means to authenticate this message 

 
 
 


