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WirelessMAN Coexistence System Profiles
Wu Xuyong, Paul Piggin
Huawei, Nextwave
Overview
In letter ballot #29, there is several comment addressing the concern of lack of profile for coexistence enhancement functionality, the group agree that we need profiles to address this issue, and make coexistence profile for the industry usage depending on different usage scenario. 

The following comment is taken from database IEEE 80216-07_053r2 [1], which show the concern from IEEE802.16 working group on this issue.
Comment #092 by Mariana Goldhammer for chapter 12:

Comment:

No System Profiles 

Suggest Remedy:

Make a poll of the basic features to be supported and get the feeling of the group; start with the first draft based on this.

Reply comment: 

Wu Xuyong: agree

David Grandblaise: Accepted

Group Resolution: 

Ad-hoc chaired by Mariana to establish the Mandatory profile
Comment #093 by Jianmin Lu for chapter 12:

Comment:

Do we have system profile specified for 16h system?

Suggest Remedy:

Provide system profiles for 16h systems in chapter 12..

Reply comment: 

Wu Xuyong: superseded by 092

David Grandblaise: Accepted

Group Resolution: Superseded

By comment 092

Comment #144 by Mariana Goldhammer for chapter 15.2.2:

Comment:

Fix: Inter-system communication may be initiated using messages over the air, as specified in this standard.

Suggest Remedy:

Inter-system communication may be initiated using messages over the air, as specified in this standard.
Inter-system communication is effective between systems using the same PHY profile.

Reply comment: 

David Grandblaise: Accepted

Group Resolution: Accept Modified

Inter-system communication may be initiated using messages over the air, as specified in this standard.
Inter-system communication over the air is achieved effective between systems using the same PHY profile.

Move the profiles in 15.2.2 in the Profile Section (clause 12)

Discussion
Chapter 12 in IEEE802.16 defines system profiles that list sets of features to be used in typical implementation cases. The introduction paragraph of this chapter is shown below:
12. System profiles

This clause defines system profiles that list sets of features to be used in typical implementation cases. Each profile is assigned an identifier for use in such documents as PICS proforma statements. Features specified in the standard as optional may be listed in a profile as “required” or “conditionally required.” Profiles do not change “mandatory” status if specified in the standard itself. Any feature that is specified in the standard as optional and does not appear in certain profile is optional for the profile; thus absence of this feature in specific implementation does not affect conformance to the profile. Optional features shall be implemented as specified in the standard.
According to current status, this section has introduced 4 categories of profiles:
1) MAC profiles (profM)

2) PHY profiles (profP)

3) RF profile (profR)

4) Power Class profile (profC)

Each category addresses one domain of system specification. The integration of them will be used to specify the features list for typical implementation case. 

However, on 16h point of view, the coexistence features is not covered by these category, and can compound with other category of system profiles, so we should add another profile domain to provide different implementation cases for coexistence. 16h may be not the only user of this domain; any future amendment may use this category to add coexistence system profiles. 
Since this category includes multiple and mixed technology use cases, so it can not be appended into any existing sub-clause of section 12. So we propose to add a separate sub-clause addressing coexistence system profiles, which add: 5) WirelessMAN-UCP and WirelessMAN-CX system profiles.
Following the primary standard IEEE802.16-2004 style, the Yes/Conditional/No in the following table indicate mandatory/conditional mandatory/optional in the dedicate coexistence profile component. 
Reference:

[1]  IEEE 80216-07_053r2：Letter Ballot #29 Comment Database (2007-11-15 )|
[2]  IEEE P802.16h/D3: 802.16h draft 3(2007-10-01)

[3]  IEEE 802.16-07/050: IEEE 802.16 Working Group Letter Ballot #29: Announcement (2007-10-05)

[4]  IEEE C80216h-07_106： Action Items from Session#52 (2007-11-15)

[5]  IEEE 802.16-2004: IEEE Standard for Local and metropolitan area networks Part 16: Air Interface for

Fixed Broadband Wireless Access Systems (2004-10-01)

[6]  IEEE 802.16e-2005: IEEE Standard for Local and metropolitan area networks Part 16: Air Interface

for Fixed and Mobile Broadband Wireless Access Systems Amendment 2: Physical and Medium Access

Control Layers for Combined Fixed and Mobile Operation in Licensed Bands and Corrigendum 1

(2006-02-28)
Proposed Changes accordingly:
Add a new sub-clause in section 12.
12.5 WirelessMAN-UCP and WirelessMAN-CX system profiles
This subclause defines typical system profiles for WirelessMAN-UCP and WirelessMAN-CX systems which implement coexistence enhancement in license exempt operation.
A system profile of WirelessMAN-UCP or WirelessMAN-CX system consists of six components: a MAC profile, a PHY profile, a RF profile, an optional coexistence profile, a duplexing selection, and a power class. 

The coexistence profile is a special profile domain addressing coexistence enhancement features. The following sections define typical profile components in coexistence domain, which provide feature sets for variation of usage scenario.
All these profile components, specify additional feature sets for coexistence enhancement, which shall or may be implemented additionally once was selected as part of the target system profile. Table xxx1(609a?) show a list of coexistence profiles:
Table xxx1－ Profile definitions

	Identifier
	Description

	profX_UC
	Uncoordinated Coexistence profile (12.5.1.1)

	ProfX_CC1
	Coordinated Coexistence profile1 (12.5.2.1)

	profX_CC2
	Coordinated Coexistence profile2 (12.5.2.2)

	profX_CC3
	Coordinated Coexistence profile3 (12.5.2.3)

	profX_CC4
	Coordinated Coexistence profile4 (12.5.2.4)

	profX_CC5
	Coordinated Coexistence profile5 (12.5.2.5)


Since the features dedicate to coexistence enhancement is not specified to all 802.16 system, but for different coexistence case requirement, the mandatory/conditional required feature sets are specified respectively based on cases below.
12.5.1 Coexistence profiles for WirelessMAN-UCP system
This subclause defines profiles for coexistence features in WirelessMAN-UCP systems.
12.5.1.1 ProfX_UC: Uncoordinated coexistence profile features
This profile specifies a set of capability requirements when a system is operating in the Uncoordinated coexistence mode. Table xxx2 lists the optional features and designates whether they shall or may be implemented to comply with this profile. 
Table xxx2 Feature requirements profX_UC
	Feature
	Reference
	Required?
	Conditions/Notes

	Coexistence with SSU 
	(6.4.2.2)
	Conditional
	Local regulatory

	DCS
	(6.4.2.3.2)
	Yes
	－

	Frame Selection 
	(6.4.2.3.4)
	Yes
	－

	LBT with DMA 
	(6.4.2.3.7)
	Yes
	－ 

	Synchronization to Neighbor system
	
	Conditional
	TDD


12.5.2 Coexistence profiles for WirelessMAN-CX system

This subclause defines profiles for WirelessMAN-CX systems.
12.5.2.1 ProfX_CC1: Coordinated coexistence profile 1 features
Table xxx4 Feature requirements profX_CC1
	Feature
	Reference
	Required
	Comment

	CX with SSU 
	6.4.4.2
	Y
	To be requested only in frequency bands in which SSU have a defined regulatory status

	DCS (passive channel selection)
	6.4.2.3.2
	Y
	

	UCP
	6.4.2.3.7
	N
	

	Provisioning
	15.2
	Y
	GPS Sync

	CXCC Timing
	15.3.1
	Y
	

	CXCC Sub-channel 1
	15.3.1
	Y
	

	CXCC Sub-channel 2
	15.3.1

15.3.3
	N
	

	CXCC Sub-channel 3
	15.3.1
	N
	

	CXCC Sub-channel 4
	15.3.1
	Y
	

	CXCC CSI Sub-channel 
	15.3.1

15.3.4
	N
	

	Candidate Channel and Master Frame Assessment (CCMFA)
	15.3.2
	N
	

	CX-Frame 
	15.4.1
	Y
	

	CX-CBP
	15.4.1.4
	Y
	

	Channel optimization
	15.4.2
	N
	

	Master frame optimization
	15.4.3
	N
	

	Interference control
	15.4.4
	N
	

	Token Protocol
	15.4.5
	N
	

	CXP
	15.5
	N
	

	Inter-system communication
	15.6
	Y
	

	Network-based identification of SSU
	15.8
	N
	


12.5.2.2 ProfX_CC2: Coordinated coexistence profile 2 features
Table xxx6 Feature requirements profX_CC2
	Feature
	Reference
	Required
	Comment

	CX with SSU 
	6.4.4.2
	Y
	To be requested only in frequency bands in which SSU have a defined regulatory status

	DCS (passive channel selection)
	6.4.2.3.2
	Y
	

	UCP
	6.4.2.3.7
	N
	

	Provisioning
	15.2
	Y
	GPS Sync

	CXCC Timing
	15.3.1
	Y
	

	CXCC Sub-channel 1
	15.3.1
	Y
	

	CXCC Sub-channel 2
	15.3.1

15.3.3
	N
	

	CXCC Sub-channel 3
	15.3.1
	Y
	

	CXCC Sub-channel 4
	15.3.1
	Y
	

	CXCC CSI Sub-channel 
	15.3.1

15.3.4
	N
	

	Candidate Channel and Master Frame Assessment (CCMFA)
	15.3.2
	Y
	

	CX-Frame 
	15.4.1
	Y
	

	CX-CBP
	15.4.1.4
	Y
	

	Channel optimization
	15.4.2
	Y
	

	Master frame optimization
	15.4.3
	Y
	

	Interference control
	15.4.4
	Y
	

	Token Protocol
	15.4.5
	Y
	

	CXP
	15.5
	Y
	

	Inter-system communication
	15.6
	Y
	

	Network-based identification of SSU
	15.8
	N
	


12.5.2.3 ProfX_CC3: Coordinated coexistence profile 3 features
Table xxx8 Feature requirements profX_CC3
	Feature
	Reference
	Required?
	Conditions/Notes

	Coexistence with SSU 
	6.4.4.2
	Conditional
	Local regulatory

	CX-Frame
	15.4.1
	Yes
	－

	CXCC Sub-channel 1
	15.3.1
	No
	－

	CXCC sub-channel 2
	15.3.1

15.3.3
	No
	－

	CXCC sub-channel 3
	15.3.1
	No
	－

	CXCC sub-channel 4
	15.3.1
	No
	－

	CXCC CSI sub-channel
	15.3.1
15.3.4
	Yes
	－

	Synchronization to Neighbor system
	15.2
	Yes
	－

	coexistence messaging/ inter-system communication over the air
	15.3.3

15.6
	No
	－

	energy pulse signaling in time domain
	15.3.4
	Yes
	－

	energy pulse signaling in frequency domain
	15.3.5
	No
	－

	BSIS messages
	15.3.6
	No
	－

	coexistence proxy
	15.1.5
	Yes
	－

	Working channel allocation optimization
	15.4.2
	No
	－

	Master Frame allocation optimization
	15.4.3
	No
	－

	Secondary Master Priority
	15.4.1.3
	No
	－

	Interference control in Slave and Shared
	15.4.1
	No
	－

	CT-CXP over the air
	15.4.5
	No
	－

	CT-CXP over backhaul
	15.4.5
	No
	－


Systems implementing ProfX_CC3 shall meet the minimum performance requirements listed in Table xxx9.
Table xxx9 Minimum Performance basic requirements

	Capability
	Minimum performance

	Precision of Neighboring BS Synchronization 
	TDD:[+/-10us]
FDD: no requirement

	TDD DL/UL ratio
	[3:2 (+/-2%)]

	Precision of SS Synchronization to neighbor BS
	No requirement

	SS interference sensitivity
	[-97dBm/10MHz]

	BS interference sensitivity
	[-97dBm/10MHz]

	Interference detection duration
	[10s]

	Interference detection probability
	[>90%]

	Interference source identification sensitivity 
	[2 dB SINR degradation (INR -2.3dB)]

	Interference source identification duration
	[10s]

	Interference source identification probability
	[>90%]


12.5.2.4 ProfX_CC4: Coordinated coexistence profile 2 features
Table xxx6 Feature requirements profX_CC2

	Feature
	Reference
	Required
	Comment

	CX with SSU 
	6.4.4.2
	Y
	To be requested only in frequency bands in which SSU have a defined regulatory status

	DCS (passive channel selection)
	6.4.2.3.2
	Y
	

	UCP
	6.4.2.3.7
	N
	

	Provisioning
	15.2
	Y
	GPS Sync

	CXCC Timing
	15.3.1
	Y
	

	CXCC Sub-channel 1
	15.3.1
	Y
	

	CXCC Sub-channel 2
	15.3.1

15.3.3
	Y
	

	CXCC Sub-channel 3
	15.3.1
	N
	

	CXCC Sub-channel 4
	15.3.1
	N
	

	CXCC CSI Sub-channel 
	15.3.1

15.3.4
	N
	

	Candidate Channel and Master Frame Assessment (CCMFA)
	15.3.2
	Y
	

	CX-Frame 
	15.4.1
	Y
	

	CX-CBP
	15.4.1.4
	Y
	

	Channel optimization
	15.4.2
	N
	

	Master frame optimization
	15.4.3
	N
	

	Interference control
	15.4.4
	Y
	

	Token Protocol
	15.4.5
	N
	

	CXP
	15.5
	Y
	

	Inter-system communication
	15.6
	Y
	

	Network-based identification of SSU
	15.8
	N
	


12.5.2.5 ProfX_CC5: Coordinated coexistence profile 5 features
Table xxx12 Feature requirements profX_CC5
	Feature
	Reference
	Required
	Comment

	CX with SSU 
	6.4.4.2
	Y
	To be requested only in frequency bands in which SSU have a defined regulatory status

	DCS (passive channel selection)
	6.4.2.3.2
	Y
	

	UCP
	6.4.2.3.7
	N
	

	Provisioning
	15.2
	Y
	GPS Sync

	CXCC Timing
	15.3.1
	Y
	

	CXCC Sub-channel 1
	15.3.1
	Y
	

	CXCC Sub-channel 2
	15.3.1

15.3.3
	Y
	

	CXCC Sub-channel 3
	15.3.1
	Y
	

	CXCC Sub-channel 4
	15.3.1
	Y
	

	CXCC CSI Sub-channel 
	15.3.1

15.3.4
	N
	

	Candidate Channel and Master Frame Assessment (CCMFA)
	15.3.2
	Y
	

	CX-Frame 
	15.4.1
	Y
	

	CX-CBP
	15.4.1.4
	Y
	

	Channel optimization
	15.4.2
	Y
	

	Master frame optimization
	15.4.3
	Y
	

	Interference control
	15.4.4
	Y
	

	Token Protocol
	15.4.5
	Y
	

	CXP
	15.5
	Y
	

	Inter-system communication
	15.6
	Y
	

	Network-based identification of SSU
	15.8
	Y
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