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Abstract

Minutes of the 802 Handoff Executive Committee Study Group meetings that took place from May 12th through 16th 2003 at the Hyatt Regency, Dallas Fort Worth.
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Call to Order and Agenda 

Meeting called to order, 5/12/03, 7.30PM by chair David Johnston.

Motion to approve agenda: Paul Lin, Seconded: Brian Kiernan
Motion approved by unanimous consent

Agenda:

Monday, May 12, 2003. 7.00pm – 9.30pm

	#
	
	Contributor
	Time

	0
	802 Handoff ECSG Session Called to Order
	Johnston
	7.00p

	1
	Review of objectives for the session
	Johnston
	7.05p

	2
	Approve or modify agenda
	Johnston
	7.10p

	3
	Call for volunteers. Appoint vice chair, recording secretary
	Johnston
	7.20p

	4
	Technical Submissions
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	Recess for the day
	
	9.30p


Tuesday, May 13, 2003. 7.00pm – 9.30pm

	#
	
	Contributor
	Time

	0
	802 Handoff ECSG Session Called to Order
	Johnston
	7.00p

	1
	Submissions Relating to Scope, Par and 5 Criteria
	
	7.05p

	1.1
	-- 
	
	

	1.2
	-- 
	
	

	
	
	
	

	
	
	
	

	
	Recess for the day
	
	9.30p


Thursday, May 15, 2003. 1.00pm – 5.30pm

	#
	
	Contributor
	Time

	0
	802 Handoff ECSG Session Called to Order
	Johnston
	1.00p

	1
	Submissions from 802.11k participants
	
	1.05p

	1.1
	-- 
	
	

	1.2
	-- 
	
	

	2
	Recess for break
	
	3.00p

	3
	Submissions
	
	3.30p

	3.1
	-- 
	
	

	3.2
	-- 
	
	

	4
	New or unfinished business
	
	

	5
	Adjourn Session
	Johnston
	5.30p


Opening Discussion

Q&A at the opening session – Q’s are questions raised from the audience, and A’s are responses from the Chair.

Q: What’s the focus of the Handoff ECSG?
A: The baseline specification for roaming among heterogeneous networks (11, 16, others). It needs to take requirements for non-802 groups, such as TrigTran (in IETF).

Q: How does the ECSG work with other groups?

A: Hand off the outcomes to other groups; vertically: MobileIP (IETF); horizontally: “Common” signaling for roaming

Q: Are we going to create a sub-layer between L2 and L3?
A: It could be additional signaling in MAC/PHY, could be a sublayer.

Q: How do we know the outcomes would be useful?
A: We need to work (liaisons) with other groups to ensure that we doing the right thing.

Q: What kind of mandate does this group have?
A: The mandate is from the EC: (a) to consider the possibility of developing a standard specifying a common HO framework; (b) to consider a placement of work (within 802.1); and (c) to authorize to draft a PAR.

Q: Do we handle HO among wired networks?
A: Yes, wired and wireless HO w/o affecting the sessions

Q: What is soft handoff?
A: It means make-before-break, such as making two or more simultaneous connections. Soft handoff in CDMA is well-known, but here we are dealing with heterogeneous networks.

Q: Are we dealing with handoff at the IP level?
A: We deal with 802.

Q: Should we not to impose MAC/PHY changes to other 802 technologies?
A: Hopefully just some messaging (but not necessarily exclude other possibilities). The model we are considering is 802.1X—applicable to all 802 technologies but agnostic of individual 802 technologies.

Technical Presentation, “Handoff for Multi-interfaced Mobile Devices”, Paul Lin

How can we apply multi interfaced devices to address roaming?

Maybe we can use overlapping service areas to prepare to roam.

Can do probing in available L2 technologies to identify roaming. This would have good effect for real time applications.

For layer 3 roaming can use the resulting information to prepare a COA and do monitoring & measurement to decide when to do the mobile IP binding update & try to finish before losing the old link.

Define Handoff distance : Max distance mobile node can travel from acquiring COA or starting handoff procedure (like authentication) until you complete a handoff.

The handoff distance is related to the overlap required.

mIPv6 has either route optimization or not. Route optimization takes longer and so has a longer handoff distance.

Processing delay within device also affects handoff distance but is not significant.

What would end to end delay be?


What would be typical maximum in metro area or global.


Looked at two studies for E-E delay, One with 11 hops in Irvine and one between CA and London. They used GPS timing to measure end to end delay.

Q: What bearing does end to end delay have on roaming?

A: What is the maximum E-E delay should you expect, and hence how much overlap might you require? Handoff distance is a function of E-E delay. So should plan for longest reasonable E-E maximum delay.

Q: The delay you measure should be to the home network, not the E-E.

A: The home network could be the other end

Second study took many samples and came up with consistent results and a sharp spike.

Irvine 99.9% of packet would deliver within 30ms. 99% within 10ms.

International 99.9% 115ms, 99% 108ms

Based on this characteristic can work out handoff distance for different scenarios. Took 115% as max for international. 75% for US 50ms for in city.

Other parameter is user speed. 10kph, 60kph city driving 120kph max us driving, 180kph Autobahn.

Resulting table of handoff distances and times shown.
Q: Cellular systems can have session initiation times of seconds. Much longer.

A: OK.

Numbers for local intra subnet, using Irvine numbers 10kph=2.4m etc.

Q: What is real typical .16 cell size?

A: 2-5km for city. 30 km for rural.

Technical Presentation, “Mobile-Initiated HO among Disparate WLAN and Cellular Systems”, Ajay Rajkumar (Lucent).
Outline:

Introduction to MIP (Mobile IP)
Types of HO defined: network-initiated vs. mobile-initiated HO (focus of the talk)

Mobile-initiated HO

· System Selection Algorithm (SSA): mobile monitors; define WISP preference rules; hi-and-lo watermarks

· Measurements: pilot Ec/Io, RSSI, cost, service quality

· Preference management: WSP preference, Mobile user preferences, preference management matrix

· Algorithm translates into a decision matrix

· Maintain lists of SLAs

Q & A:

Q: data only, or data + voice?
A: both
Q: decision matrix – how to account for cost?
A: A service provider can provision according to preference
Q: user-controlled vs. service provider-controlled (who set the rules)
A: both
Q: very client-oriented
A: yes, but network may assist
Technical Presentation: “Fast HO for MIP and Link Layer Triggers”, Gang Wu (DoCoMo)

Outline:

· HO is both network layer and lower layer events--network layer needs information from the lower layers

· Intro to Fast MIP (FMIP): anticipated HO; bi-directional tunnel-based HO (BETH)

· FMIP needs link-layer to provide some indications that HO is imminent or it has just happened

· Link-layer triggers: link up; link down; source trigger; target rigger; mobile trigger. Not all link-layer technologies can provide these triggers

· Different MIP needs for triggers

· Comparison of SMIPv6, mFMIP, BETH

· Recommend: definition of 802 link-layer events for IP-layer consumption; definition of API for IP to obtain relevant triggers; support standardized link-layer triggers IP operates better better on IEEE 802 links

Tuesday PM

Chair stated a goal for the next Plenary: to agree on PAR text by Thursday

Goal for today: put forth the scope statement

Technical Presentation: “Scope and Proposed Work Items for the Handoff Group”, Paul Lin (Intel)

Would like to address hard and soft handoff, across heterogeneous media.

Would like to see mechanism developed according to requirement from this group but want to restrict to MAC and PHY layers. 

Even though we don’t address above MAC, we need to work with IETF to meet their trigger needs.

Specifically Assess ongoing work going on in 802.11k, 802.11i, 802.11f, 802.16e, WNG/WIG,802.15.3. Above layer 2, assess IETF, SEAMOBY, TRIGTRAN, MIP, SIP, PANA, 3GPP(SA2).

Q: How is this valid against 802.20 that is chartered to look at handoff between itself and other media.

A: Joanne: The idea is to understand what other groups are doing and not set up road block or being incompatible.

A: Other groups have done handoff badly (802.11) but .16e and .20 are fortunate to have handoff on their minds up front.

A: Paul L: We are trying address multiple technology.

A: Ajay: One has to take discussion to next step. If it remains as a study and concludes no need then OK. If it identifies a need then it must be able to liase and influence other groups like 3GPP.

A: Roger Marks. This looks like study work, not working group work.

A: Paul: Agreed. We think this is a necessary step. We have not identified it as being within one group or another.

A: Samir: It is not clear what the problem is we are trying to solve.

Answer: Chair: I say the problem is the lack of handoff between heterogeneous media. We should limit ourselves to solving that problem.

A: Paul: 

Straw Poll:

Is common handoff mechanism for 802 handoff a good idea? 15-4-2.

Roger: Is seems that if we define L2 down, it makes sense to look upwards to see what we are talking to.

Marty: That is where the value is added.

Joanne: If this is being address at layer 3, why does L2 have to define a common mechanism? Indivual groups can do it.

Samir: Similar

Paul: Disagree:

Ajay: MIP does not insure make before break or soft handoff. It only ensure L3 break before make.

Paul: What is below is the problem. They cannot deal with that.

Marty: Can we do soft handoff in 802

Paul: yes, but not today.

Marty: What about packet reordering & voice channels

Ajay: We mean data not voice channels, that would require a layer mechanism.

DJ: L2 triggers are required for soft layer 3 handoff. That is part of the argument for forming this group.

Paul: Soft handoff in layer 2, do we need to preserve order? That is to discuss but those are requirement we should come up with by working with IETF.

Gang Wu: What is soft and hard handoff

Ajay: Handoff is really at layer 3 with help from L2 with layer 2. So there is information flow but handoff is at layer 3.

Chair: Please move the discussion on…

Paul: Look at L1,2. Handoff requirements. Maybe look at possibilities between L3 handoff.

Propose mechanisms to eliminate sources of L2 and below handoff latency.

Simultaneous AP associations, network planning recommendations, AP constellations with aggregated controls, keep other radio primed.

Study proactive mechanisms to minimize gap during handoff.

Do not address anything above layer 3 except convergence

Do not deal with billing, accounting or authentication.

Discussion:

Authentication not in scope? But proactive trigger imply authentication.

Gang: Should focus on the requirement, mobile ip is only once case

Marty: What about authentication? Without Pre authentication, handover breaks.

Technical Presentation: “Handoff Discussion Points”, David Johnston (Intel)

· 802 Handoff could define a conduit for communicating roaming related information between upper layer roaming agents (e.g., MIP) and 802 MACs and PHYs

· Extensible information for improving HO

· Is 802.11k: MIB sufficient for HO?

· SSID Limitations
· HO decision data

· L2 handoff agents: in AP and Mobiles

Q &A

Q: what is soft handoff?
A: make-before-break (vs. break-before-make)
Q: is the use of MIBs to transfer L1/L2 and L2/L3 information appropriate?
A: Could use MAC-SAP, or management interface as conduits for HO information

Q: Where is the convergence layer
A: In L2, above MAC): e.g., AP A – AP B handoff triggered by the Mobile

Thursday PM

Technical Presentation: “IEEE 802.xx Handoff”, Richard Paine (Boeing)

Outline - 

· Vision of roaming

· Stateful protocols; context transfer for roaming (WLANs)
client-server model: server keeps states, but it doesn’t help with voice applications

· Context transfer for 802 roaming
relevant groups: Open Group (secure mobile arch), IETF (seamoby), 802.11F is a context transfer protocol – but it is a practice not requirement; need security for Management Frame (Bob Moshe)

· Stateful roaming between cellular and WLAN
~5 proprietary solutions

· Context transfer prototypes

· WLAN Context Transfer: 11K looking at measurements to facilitate HO

· Animation of context transfer in presentation

· Management in the Vision: location available to Policy Decision Points and Policy Enforcement Points

· Roaming and security policy available to PDPs and PEPs

· Policy enforceable at the network level and at the app level

· Distribution of firewalls via security zones

· Role based access control: ITAR, BCAG, IDS, CBB

· Location Services (LENS) for WLAN - location computation server, location requesting client, location distribution server & policy

· Security zones

· Architecture elements: CIM, location enabled network services, policy infrastructure, security, seamless 
· mobility by protocol (stateful Handoff by Protocol, Context transfer), mgmt of mobile devices

· IP only, WLAN to WWAN, VoIP Handoff (20 msec)

· Implementation Framework: Directory + RT DB –> distr. Service; LENS; addressing; transport; host identity; security <– End user

· Prototype Framework

· Boeing prototype

· Need unified 802 vision of HO; roaming rqmt is a fact of life among 802; immediate rqmt for cellular data to WLAN; prototypical environments are everywhere
Discussion: 

· half-half model for the cellular data to WLAN (DJ)
· 802 mandate, but should go outside 802;

· we have to be careful what to be included in the scope of the group

· network level security vs. link layer security

· Inter-AP is important: TGk is breaking some ground in HO between different RATs, making available information for other groups (what RATs, power, timing, etc.)

· Need HO processes not just measurements (Richard’s response: measurement on Internet is a step forward)

 Technical Presentation: “Architectural Elements of 802 H/O Solution”, David Johnston (Intel)

DJ Johnston: Architectural Elements of 802 H/O solution

Outline  

· purpose: outline a solution 

· relevant elements in network: 4 cases (like-to-like/like-to-different technologies – within L2 boundary/across L2 boundary)

· slide 4: this group addresses 3 of the quadrants 

· L1,2 – L3 triggers – the primary driver for the group; should be extensible to allow vendor proprietary triggers

· H/O decision data: pre-defined info (network vendor, auth type supported, etc.); extensible; pick XML/ASN.1/other

· Comments: 11K makes available NDIS zero config, MIBs, Linxus

· Security considerations: complex issue, include security procedure in HO spec would hugely expand scope and conflict with other groups; but HO std must not undermine security; the work should include validating that the std is compatible with existing 802 security arch

· Liaison – interested parties include IETF, 3GPP, 3GPP2

· Implications for PAR

· Shouldn’t affect the existing 802 model for non-wireless system (mostly 802, 802.1 and 802.2)

· New mobility procedures should be necessary only for devices seeking to achieve mobility thru inter-working with other devices that support the same standard mobility mechanisms – will not impede existing or future-media HO activities; will not impede media specific inter-media HO defined elsewhere

· Question: 802.20 has liaison with other groups
A: this SG is more general (beyond interworking between 802.20 and other technologies)

· Must address where in the 802 architecture the std could operate

· Opportunities for aligning with std groups

· Discussions

· see more similarities than disparities

· level of abstraction of triggers – not sure if the trigger be simply be “handoff” 

· trigger is simple, it is an implementation issue 

· take measurement, standardize measurement; can’t do algorithms/policy; 

· Q: L2 initiated or L3 initiated? 
A: L2 triggered; more arch work before we decide triggers

· Q: conflict with 802.20? physical levels are diametrically different.
A: mobiles will carry more than one type technologies (cellular, 11, 16e, others)
· Identify What is being handed off- the mode of L2 mechanism aimed at supporting L3 HO should be excluded; limited scope

· Security-exclude security procedures from spec; mandate the consideration of the compatibility o the spec wit security std; limits scope

· Mechanisms (triggers, decision data, interfaces, etc.) – do not mandate in the PAR; TG/WG should consider liaison input

Closing Discussions:
· Q: What should be the requirements for mechanisms?
A: (DJ) define a minimal set, but it should be extensible.

· Q: Define what data should be defined for HO
Opinion: API and syntax (instead of define semantics, procedures)
Opinion: We need mechanisms for signaling  (protocol), more than just platform (API, convergence layer)
Opinion: HO MIB to support HO (but not protocol)

· Fast HO needs to be supported

· MIBs may prevent active mechanism, such as triggers

· Suggestion: MIB/API + recommended guideline for transport

· Suggestion: The SG needs to evaluate alternative proposals then decides what to put into the PAR

· DJ: PHY/MAC requirements, mechanisms, skeleton solutions, negotiations with other groups to achieve commonality

· Recommended practice (not to affect MAC and PHY) or specification (affecting MAC and PHY) need to be resolved by this SG before submitting the PAR

Note: the debate centered on protocol/message/procedure vs. API/Data. The discussion concluded with the call for more detailed proposals next meeting 

Motion: Conference call (Tuesday, 8AM)? 2-4-11 – Failed

Agree to continue discussion on the Reflector

Move to adjourn the meeting (Rasher) Seconded (Gang Wu)

The meeting adjourned.
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