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	Abstract
	This contribution enables PSC to be used to address Co-located coexistence between 802.16 and WLAN/BT, and addresses the absence of compliance with the resource assignment in current sleep mode timing and provides the amendment proposal.
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	Consolidate the sleep mode to add MAC support for coexistence with Wireless LAN (WLAN) and Bluetooth (BT) to the 802.16 specification.

	Notice
	This document does not represent the agreed views of the IEEE 802.16 Working Group or any of its subgroups. It represents only the views of the participants listed in the “Source(s)” field above. It is offered as a basis for discussion. It is not binding on the contributor(s), who 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
	The contributor is familiar with the IEEE-SA Patent Policy and Procedures:

<http://standards.ieee.org/guides/bylaws/sect6-7.html#6> and <http://standards.ieee.org/guides/opman/sect6.html#6.3>.

Further information is located at <http://standards.ieee.org/board/pat/pat-material.html> and <http://standards.ieee.org/board/pat>.


MAC amendment
Floyd Simpson, Joseph Schumacher Motorola, Inc

 Martin Lorenz, Intel
Phillip Barber, Jin Lei, Yang Yunsong, Wu Xuyong, Huawei Technologies
Jonathan Segev, Yaron Alpert Comsys Mobile
Yigal Bitran, Itay Lusky, Altair Semiconductor
Jérémy Gosteau, Jérome Bertorelle, SEQUANS Communications 
Background
1) To enable PSC to be used to address Co-located coexistence between 802.16 and WLAN/BT, i.e. to create non-interfering time periods of service operation opportunities for each radio operating in the same MS, the relative message need to add some new TLV.[5]

2) The case above is one of the useful cases which need to make use of listening windows to carry data traffic during sleep mode. In such cases we need more effective timing for the listening interval. Thus the listening interval with MAP relevance during sleep mode is introduced. [6]
Reference:
[1]IEEE P80216Rev2/D2: Revision of IEEE Std 802.16-2004, under development by Maintenance Task Group). (2007-12-13)
[2]Summary from the Ad Hoc CC: WiMAX-WiFi Coexistence Enhancement. (Martin.Lorenz 2007/11/26)
[3] Proposal for WiMAX-Bluetooth and WiMAX-WiFi Coexistence. (Floyd Simpson, Henri Moelard, Gerrit Hiddink, Motorola, Inc. 2007/09/20)
[4] WiWi MMSD Coexistence Requirement Proposal (Xuyong Wu, Lei Jin, Shanna, Juejun Liu, Allan Xu
Huawei, Tech. 2007-11-23)
[5] C80216maint-08_008r1:MAC Support for Co-located Coexistence with BT and WLAN. (2008-01-19)
[6] C80216maint-08_035r5: Sleep Mode Timing Amendment Proposal. (2008-01-23)
Proposed Rev2D2 Text Changes

[Modify section 6.3.2.3.7 REG-REQ (registration request) message as indicate:]

6.3.2.3.7 REG-REQ (registration request) message 
......
The REG-REQ may contain the following TLVs:
IP Version (11.7.4)
SS Capabilities Encodings (11.7.8)
Vendor ID Encoding (11.1.5)
Vendor-specific information (11.1.6)
Convergence Sublayer Capabilities (11.7.7)
Co-located Coexistence Capability Supported (11.7.8.10) 
ARQ Parameters (11.7.1)
...... 
[Modify section 6.3.2.3.8 REG-RSP (registration response) message as indicate]

6.3.2.3.8 REG-RSP (registration response) message 
......
The REG-RSP may contain the following TLVs :
SS Capabilities Encodings (11.7.8) 
   Response to the capabilities of the requester provided in the REG-REQ. Included in the response if the request included capabilities information. The response indicates whether the capabilities may be used. If a capability is not recognized, the response indicates that this capability shall not be used by the requester. Capabilities returned in the REG-RSP shall not be set to require greater capability of the requester than is indicated in the REG-REQ.
IP Version (11.7.4)
Co-located Coexistence Capability Supported (11.7.8.10)
Vendor ID Encoding (of the responder; 11.1.5)
Vendor-specific information (11.1.6)
......
[Modify section 6.3.2.3.40 SLP-REQ (sleep request) message as indicate]

6.3.2.3.40 MOB_SLP-REQ (sleep request) message
……
	Syntax
	Size (bit)
	Notes

	……
	……
	……

	Traffic_triggered_wakening_flag
	1
	－

	MAP relevance
	1
	When this bit is set to 1, the BS should either approve or reject this sleep request but not modify it.

	Reserved
	21
	－

	initial-sleep window
	
	－

	……
	……
	……


……
MAP relevance
1 = The listening and sleep intervals follow the MAP relevance (e.g. for OFDMA, when the DL-MAP is relevant to the DL subframe of current frame and the UL-MAP is relevant to the UL subframe of the following frame, the first UL subframe of each listening and sleep interval is shifted to the next frame compared to the first DL subframe.)
0 = The listening and sleep intervals are aligned on the same frame number for the UL and the DL subframes
……
Direction

Defined the directions of the class’s CIDs
0b00 = Unspecified. Each CID has its own direction assign in its connection creation. Can be DL, UL, or both

0b01 = DL direction only. When MAP relevance is set to 1, this encoding indicates that only DL sub-frame is available for data traffic in listening interval.
0b10 = UL direction only. When MAP relevance is set to 1, this encoding indicates that only UL sub-frame is available for data traffic in listening interval.
0b11 = Reserved.
……
The following TLV parameter may be included in MOB_SLP-REQ message transmitted when requesting an activation of power saving class. This TLV indicates the enabled action that MS performs upon reaching trigger condition in sleep mode. 
Enabled-Action-Triggered
       Indicates possible action upon reaching trigger condition.

Co-located-Coexistence-Enabled
       Indicates PSC is to support co-located coexistence.

......
[Modify section 6.3.2.3.41 SLP-RSP (sleep response) message as indicate]

6.3.2.3.41 MOB_SLP-RSP (sleep response) message
……
	Syntax
	Size(bit)
	Notes

	……
	……
	……

	Traffic_triggered_wakening_flag
	1
	－

	MAP relevance
	1
	－

	Reserved
	1
	－

	Number_of_CIDs 
	4
	－

	……
	……
	……


……
MAP relevance

1 = The listening and sleep intervals follow the MAP relevance (e.g. for OFDMA, when the DL-MAP is relevant to the DL subframe of current frame and the UL-MAP is relevant to the UL subframe of the following frame, the first UL subframe of each listening and sleep interval is shifted to the next frame compared to the first DL subframe.)
0 = The listening and sleep intervals are aligned on the same frame number for the UL and the DL sub-frames
……
Direction

Defined the directions of the class’s CIDs
0b00 = Unspecified. Each CID has its own direction assign in its connection creation. Can be DL, UL, or both

0b01 = DL direction only. When MAP relevance is set to 1, this encoding indicates that only DL sub-frame is available for data traffic in listening interval.
0b10 = UL direction only. When MAP relevance is set to 1, this encoding indicates that only UL sub-frame is available for data traffic in listening interval.
0b11 = Reserved.
......

The following TLV parameter may be included in MOB_SLP-RSP message transmitted by the BS.

Enabled-Action-Triggered (11.1.8.1)
         This TLV indicates the enabled action that the MS performs upon reaching trigger condition in sleep mode.

Co-located-Coexistence-Enabled (11.1.8.4)
          This TLV indicates the BS uses co-located coexistence behavior for the PSC.

Next Periodic Ranging (11.1.8.3) 
          This value indicates the offset of frame in which MS shall be ready to perform a periodic ranging with respect to the frame where MOB_SLP-RSP is transmitted.

[Add new section 6.3.21.8 Sleep mode supporting coexistence]

6.3.21.8 Sleep mode supporting coexistence

The MS may include the Co-located-Coexistence-Enabled TLV in MOB_SLP-REQ to define or define and activate a PSC for co-located coexistence support. The MS shall include the Co-located-Coexistence-Enabled TLV in the MOB_SLP-REQ if and only if at least one bit of this TLV value is set to 1 and shall not include it otherwise.

Only one active PSC supporting co-located coexistence should operate at any given time per MS. The active PSC supporting co-located coexistence shall be defined with Traffic_triggered_wakening_flag set to 0 and the TRF-IND_Required flag set to zero.

The BS shall not explicitly deactivate the active PSC supporting co-located coexistence. Furthermore, the BS shall honor, to all extent possible, the configuration for the PSC in the MS SLP-REQ. The expectation from the MS perspective is that the BS does not gratuitously reject or modify the configuration for the PSC in the MS SLP-REQ as multi-radio operation in the MS will suffer due to co-located radio interference. The MS shall deactivate the active PSC supporting co-located coexistence or switch to a PSC without co-located coexistence support required when co-located coexistence support is no longer needed.

When the PSC supporting co-located coexistence is for Wireless PAN support (bit 1 of Co-located-Coexistence-Enabled TLV is set to 1), the BS shall not provide any MS UL allocation in the first frame of the PSC Listen Window and shall provide any DL allocation as much as possible in the first frame of the PSC Listen Window. Furthermore, the BS should, to all extent possible, provide DL allocations such that DL allocations for MS with Co-located-Coexistence-Enabled active PSC come before MS that do not need co-located coexistence support.

When the PSC supporting co-located coexistence is for Wireless PAN/LAN support (bit 0 or bit 1 of Coexistence-Enabled TLV is set to 1), the MAP relevance mode of listening window and sleep window may be use, and the BS shall not provide any MS DL/UL allocation in the Sleep Window of the PSC.

[Add new section 11.1.8.4 Coexistence-Enabled]

11.1.8.4 Co-located-Coexistence-Enabled

MS may include the Co-located-Coexistence-Enabled TLV in the MOB_SLP-REQ to indicate if coexistence behavior of the PSC is requested when the PSC is activated. If the BS supports the Co-located Coexistence Capability, the BS shall include this TLV in the MOB_SLP-RSP message transmitted in response to the MOB_SLP-REQ message containing this TLV.
	Type
	Length
	Value
	Scope

	136
	1
	Bit #0: Wireless LAN co-located coexistence
Bit #1: Wireless PAN co-located coexistence
Bit #2 – 7: reserved
	MOB_SLP-REQ, MOB_SLP-RSP


[Modify section 11.4.1 DCD channel encodings]

11.4.1 DCD channel encodings

[Add Co-located Coexistence Capability Supported TLV to Table 544]
	Name
	Type 
(1 byte)
	Length
	Value
	Phy Scope

	MBS zone identifier list
	61
	variable
	This parameter shall include all MBS zone identifiers (i.e., n*MBS zone identifier) with which BS is associated. An MBS zone identifier is 1 byte long. bits #6 through #0 are the MBS Zone Identifier, bit #7 is set to 0 in each byte.
	All

	Co-located Coexistence Capability Supported
	62
	1
	Bit #0: Wireless LAN co-located coexistence
Bit #1: Wireless PAN co-located coexistence
Bit #2 – 7: reserved
	All


[Add new section 11.7.8.10 Co-located Coexistence Capability Supported]

11.7.8.10 Co-located Coexistence Capability Supported

The Co-located Coexistence Capability Supported TLV indicates if co-located coexistence is supported. MSs and BSs that support co-located coexistence shall identify themselves by including this TLV.  For each bit, a value of 0 indicates “not supported” while 1 indicates “supported.”
	Type
	Length
	Value
	Scope

	148
	1
	Bit #0: Wireless LAN co-located coexistence
Bit #1: Wireless PAN co-located coexistence
Bit #2 – 7: reserved
	REG-REQ, REG-RSP


[Modify section 11.8.15 as indicate:]

11.8.15 Extended capability

The extended capability field specifies extended capability support for the specified features.
	Name
	Type
	Length
	Value
	Scope

	Extended capability
	184
	1
	Bit 0: This bit describes the capability to support ARQ Map Last Bit concept and the optimized Sequence Block as defined in Table 167. The feature is enabled only in case both MS and BS support it.

Bit 1: MOB-SLP_REQ/RSP with “MAP relevance” bit supported.
Bits 12-7: Reserved, set to zero.
	SBC-RSP

SBC-REQ



  


