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ABSTRACT 

This document contains minutes of the July 2013 IEEE 802.11aj plenary meeting in Geneva Switzerland.
MINUTES 

New Contributions/Submissions:
11-13-0754-03
IEEE 802.11aj Task Group July 2013 Report
11-13-0440-01
Proposed dynamic channel transfer (DCT) procedure for IEEE 802.11aj (60GHz) update
11-13-0177-03
Proposal of RoF Relay Backhaul for Category 4
11-13-0433-01
MAC Protocol to Support Dynamic Bandwidth for 802.11aj (60GHz)
11-13-0720-01
Spatial Sharing Mechanism in 802.11aj (60GHz)

11-13-0717-00
Opportunistic Tansmissions in Multiple Alternative Channels in 802.11aj (60GHz)

11-13-0643-02
TGaj Call for Proposals (60GHz)
11-13-0794-00
Channel Models for 45GHz WLAN Systems
Monday (8:30-10:30) – IEEE 802.11aj meeting (Ad-hoc Meeting)
IEEE 802.11 TGaj Chair, Xiaoming PENG (I2R)

Chair called the meeting in order.

Meeting Agenda (doc: IEEE 802.11-13/0754r0)

Chair run through the IEEE 802 policies and procedures, IEEE 802 operations manual, patents related policies, call for potentially essential patents, IEEE LOA database, information on essential patents, patent claims, and pending patent applications and called for letters of assurance.  No response to LOA request. 
Chair discussed the agenda for the week as follows,

Agenda items for the week（doc: IEEE 802.11-13/0754r1）
· Monday July 15, 2013, 8:30 – 10:30 (ad-hoc session)
· Review IEEE 802 & IEEE 802.11 Policies and Procesures 
· Set agenda for the week
· Review from last meeting and conference call
· Approve the meeting minute for April meeting
· New submissions

· Proposed dynamic channel transfer (DCT) procedure for IEEE 802.11aj (60GHz) update – 11-13/044r1
· Opportunistic Transmissions in Multiple Alternative Channels in 802.11aj (60GHz) – 11-13/717r0
· Tuesday July 16, 2013 8:00 – 10:00 
· Review IEEE 802 & IEEE 802.11 Policies and Procedures 
· Issue CFP for 60GHz frequency band 
· The CFP document is available in document 11-13/0643r0

· Plan for “call for nomination of TG Technical Editor”

· Spatial sharing mechanism in 802.11aj (60GHz) – 11-13/0720r0
· Wednesday Jul 17, 2013 13:30 – 15:30 
· MAC protocol to support dynamic bandwidth - 11-13/0433r1
· Channel modeling for 45 GHz WLAN systems – 11-13/0794r0
· Backhaul-usage-model-proposal update – 11-13-0177r3

· Thursday Jul 18 2013, 10:30 – 12:30

· Plan for next meeting

No objection to the agenda
Jiamin CHEN (Huawei) presented the dynamic channel transfer (DCT) procedure for IEEE 802.11aj (60GHz) (doc: IEEE 802.11-13/0440r1)

· This document is to propose a MAC protocol amendment to support dynamic channel transfer procedure for 802.11aj (60GHz). This document has been discussed in China Wireless Personal Area Network (CWPAN) Working Group.
· Dynamic Channel Transfer (DCT) procedure for IEEE 802.11aj.
· Some cases (Case 1 to Case 3): A new STA may request an existing BSS to move to another available channel to allow the new 802.11aj STAs to establish a new BSS.
· Case 1 (Channel 6, 8 are occupied by existing BSS-1 and BSS-2 at 1.08GHz)
· Case 2 / 3 are similar to Case 1
· Case 4 (Channel 2, 8 are occupied by BSS-1 at 2.16 GHz and BSS-2 at 1.08 GHz respectively)
· Public action frame in 802.11spec
· Proposed new public action frame for the DCT procedure
· DCT measurement request frame
· DCT measurement report frame

· DCT request frame

· DCT response frame

· DCT procedures
· Assessing idle channel for networking
· Requesting of measurements for new channel for the DCT responder BSS
· Reporting of the result of measurements
· Requesting existing BSS to migrate to a new channel
· Networking on target channel
· Conclusion
Comments:

· Jianhan (MTK) commented that there were two beacons for 1.08GHz and 2.16GHz respectively. This might bring compability concern, especially if the 1.08GHz beacon was not in the interval of the 2.16GHz beacon. In other words, the beacon transmitted over small band should be within the beacon period of large band.
· Xiaoming replied that the beacon transmitted over small band is within the beacon period in large band.  The details can be found in the dynamic bandwidth proposed in the next session.
Qian Chen (I2R) presented the Opportunistic Transmissions in Multiple Alternative Channels in 802.11aj (60 GHz)  (doc: IEEE 802.11-13/0717r0)
· Background 
· Motivation: to increase the system throughput of a network
· Benefits of the proposed solution

· Increase network throughput in an opportunistic way
· Enables a singal network to be operated across multiple channel bands and schedule opportunistic spectrum access in other alternative channel bands.

· Ensures the scheduled opportunistic transmission in alternative channels does not disrupt other networks operating in the alternative channels.

· Ensures other networks that want to start up in the alternative channels will not be hindered by a single network operating in multiple channel bands

· Is well suited for implementation as a set of MAC protocols that allow efficient coordination of a network operating across multiple channel bands.
· Conslusion
No comments received from the group.

The meeting recessed at 9:25am.
Tuesday (08:00-10:0) – TGaj meeting

IEEE 802.11aj Chair, Xiaoming PENG (I2R) 

Chair called the meeting in order. 

Chair run through the IEEE 802 policies and procedures, IEEE 802 operations manual, patents related policies, call for potentially essential patents, IEEE LOA database, information on essential patents, patent claims, and pending patent applications and called for letters of assurance.  No response to LOA request. 

Chair discussed the agenda for the week as follows,

Agenda items for the session（doc: IEEE 802.11-13/0754r1）
· Review IEEE 802 & IEEE 802.11 policies and procedures
· Approve the meeting minute in April meeting

· Issue CFP for 60GHz frequency band
· The CFP document is available in document – 11-13/0643r0
· Plan for “call for nomination of TG technical editor”
· Spatial sharing mechanism in 802.11aj (60GHz) – 11-13/0720r0

No objection to the agenda

Chair reviewed the work completed in April meeting (doc: IEEE 802.11-13/0754r1)

· Reviewed and approved the following TG documents

· Usage model - 11-12/1245r4
· Functional Requirement – 11-12/1301r3

· Evaluation Methodology – 11-12/1382r2

· Selection Procedure, 11-12/1359r0

· Process Overview, 11-13/0437r0

· Reviwed the following new contributions
· Backward Compatibility of 11aj – 11-13/0175r1

· Channel measurement for 45GHz – 11-12/1361r3

· Consideration of PHY design for 1.08GHz channel – 11-13/0435r0

· Backhaul-usage-model proposal – 11-13/0177r2

· MAC protocol to support dynamic bandwidth for IEEE 802.11aj (60GHz) – 11-13/0433r0

· Proposed dynamic channel transfer (DCT) procedure for IEEE 802.11aj (60GHz) – 11-13/440r0

Chair asked the motion to approve the meeting minutes (doc: IEEE 802.11-13/0436r0)

· The meeting minute has been approved unanimously
Xiaoming PENG (I2R) presented TGaj call for proposal (doc: IEEE 802.11-13/0643r0)

· Notification of Intent to present: August 30, 2013 (midnight, GMT-5)

· Submission of proposal
· Submission date for presentation in September 2013: August 30, 2013

· Submission date for presentation in November 2013: October 25, 2013
· Submission date for presentation in January 2014: December 20, 2013
Comment:

· Eldad (Intel Corp.) suggested that the completed proposal could be presented at the January 2014 sesson, in case that some participants might not be able to get the visa for the November 2013 session in Dallas USA. Xiaoming PENG (I2R) also explained that the merge proposals could be discussed in November 2013, January 2014 and March 2014 meetings.
· James (MTK) was clarified that the dates for notification of intent and submission for presentation in September 2013 are the same, i.e., August 30, 2013.
Xiaoming PENG (I2R) discussed the call for noninations of TG Technical Editors.
· Xiaoming initiated the discussion for open up the call for nomination of TG technical editor after July meeting and the possibility of electing TG TE in Sept session.

Comment:

· Eldad (Intel Corp.) suggested deferring the call for nomination of TG technical editor after the proposals have been presented so that the group has a better sense. 
· James (MTK) agreed that there was no hurry to vote for the editors before the completed submissions.
· Xiaoming (I2R) agreed with the point, however, he also remaindered the group the timeline of TGaj. He will review the timeline of call for TG technical editor again after receiving the submission of “intent of submission of proposal” by August 30, 2013.
Francois CHIN (I2R) presented spatial sharing mechanism in 802.11aj (60GHz) (doc: IEEE 802.11-13/0720r1)

· Background 

· 802.11ad beamforming TXSS
· Background: 802.11ad beamforming RXSS
· Background: 802.11ad spatial sharing mechanism
· Proposed spatial sharing selection method
· A method to recommend an existing SP for spatial sharing with the new pair of devices with directional transmission
· Existing SP has one or more pairs of devices with directional transmission, all spatial sharing
· Procedure of initial recommendation
· The condition for spatial sharing

· The benefits of proposed sharing selection method

· Suggested Modifications
· Conclusions
Comment:

· Andre BOURDOUX (IMEC) commented that the signal transmitted in sidelobe of the main beam might cause interference and subsequently affects the accuracy of the algorithm proposed.
· Francois replied that the proposed algorithm only gave the initial recommendation of the spatial sharing and it still needs to carry out the measurement as what 802.11ad does to determine if the spatial sharing can be done. Also he explained that the SNR measurement was performed at the beginning of the mechanism. 
Xiaoming PENG (I2R) proposed to bring forward the psentation schedule in the next session. 
No objections. 

Xiaoming PENG (I2R) presented updated MAC protocol to support dynamic bandwidth for 802.11aj (60GHz) (doc: IEEE 802.11-13/0433r1)

· Highlight of the main changes
· To support network setup and operation in small band (e.g. Channel 5 or Channel 6) only
· To support interoperability with 11ad legacy devices
· To add two more study cases to support Mixed Mode with 11ad legacy devices
· Proposed channelization for 60GHz bands in China
· MAC protocol: support dynamic bandwidth
· Proposed MAC protocols

· Support that PCP/AP 1 operates in channel 2 with 3 devices

· STA (to become PCP/AP 2) wants to share channel 3

· If PCP/AP 1 agrees to split channel 2

· PCP/AP 1 replies a Channel Split Response frame to the STA (to become PCP/AP 2). 
· PCP/AP 1 informs other STAs through a Channel Switch Announcement element contained in DMG Beacon/Announce frames.
· PCP/AP 1 proceeds to split Channel 2
· Constant monitoring of Channel 2 common DMG beacons sent out by PCP/Aps 1 and 2 in NP1 and NP2, respectively.

· Suppose that PCP/AP 1 starts up or operates in the small band, e.g., Channel 5. To mitigate interference, PCP/AP 1 must periodically send notification signals during notification periods (NPs) on Channel 2.
· Each NP contains at least a beacon header interval (BHI) which may include beacon transmission interval (BTI), association beamforming training (A-BFT) and / or announcement transmission interval (ATI) as shown in the following figure.
· Later, a new PCP/AP 2 intends to start its network in the adjacent Channel 6.
· First, PCP/AP 2 scans the channel to know whether Channel 6 is empty or not.   
· If Channel 6 is available, PCP/AP 2 will send a Channel Request frame to PCP/AP 1 for NP allocation. 
· PCP/AP 1 may reject the PCP/AP 2 request if another network has been successfully established in Channel 6. Otherwise, PCP/AP 1 should accept PCP/AP 2 request through a Chanel Response frame. 
· PCP/AP 1 shall allocate a pseudo-static SP for the NP of PCP/AP 2 (i.e., BHI 2) on Channel 2 through an Extended Schedule element.
· Backward compability of IEEE 802.11aj
· Legancy mode 

· Mixed mode

· Mixed mode
· Case 1: Suppose that only PCP/AP 1 operates in Channel 5 while Channel 6 is empty.
· Case 2: Both Channel 5 and 6 are occupied by PCP/AP 1 and PCP/AP2, respectively.
· Case 3: Suppose that only PCP/AP 1 operates in Channel 5 and has scheduled the allocations for 802.11ad legacy devices within Channel 2.
· Case study: support dynamic bandwidth

· Case A: Two PCP/APs operate in two adjacent small bands within the same large band.
· Case B: Only one PCP/AP operates in a small band when the adjacent small band is unoccupied.
· Case C: Only one PCP/AP operates in a large band when the large band is available.
· Case D: Only one PCP/AP operates in a small band when the adjacent small band is unoccupied. 
· Case E: Two PCP/APs operate in two adjacent small bands within the same large band.
· Conclusion

Comment:

· Hongyuan ZHOU (Marvell) wondered the spectrum mask for 1.08GHz band. And the devices with 11aj should fullfill both masks. Xiaoming replied that the proposal did not consider this requirement at the moment, however, it will be very similar to the mask requirement for 2.16GHz
· Andrew BOURDOUX (IMEC) asked the use of the red part in the frame structure. Xiaoming explained that the red part in the proposed frame structure for 802.11aj was used to switch. And The STA should have the capability to perform in the small band and the large band. Xiaoming further explained that Beacon Header Interval (BHI) can be used for transmission over the notification period (NP) and NP is only transmitted by PCP. 
· Xiaoming clarified to Bo SUN (ZTE) that the SBBI is periodic with the small band upon Bo’s comment about periodic parten. Also STAs associated to the network operating in small band only need to listen to the beacon transmitted in small band.
· James YEE (MTK) wondered the BH1 and BH2 in slide 14-18, while only BH1 in slide 13. Xiaoming explained it worked for different cases. Also there was no special time requirement between the two common beacons. Xiaoming explained the detailed process of the beacon period.
The meeting recessed at 9:50am.
Wednesday (13:30-15:30) – TGaj meeting

IEEE 802.11aj Chair, Xiaoming PENG (I2R) 

Chair called the meeting in order. 

Chair discussed the agenda for the week as follows,

Agenda items for the session（doc: IEEE 802.11-13/0754r2）
· Channel models for 45GHz WLAN systems – 11-13/0794r0
· Backhaul usage model proposal update – 11-13/0177r3
No objection to the agenda.
Haiming WANG (SEU) presented Proposal of RoF Extention Link Backhaul for Category 4 (doc: IEEE 802.11-13/0974r0)
· Introduction
· General Characteristics of Channel Model
· Requirements for Channel Model
· General Structure of Channel Model

· Model Development Methodology

· Polarization Characteristics Support

· Usage of Channel Model in Simulations

· Conference Room Channel Model

· Measurements and Modeling Scenarios

· Model Development Methodology

· Inter Cluster Parameters for STA-STA Sub-scenario

· Polarization Impact Modeling for STA-STA Sub-scenario

· Inter Cluster Parameters for STA-AP Sub-scenario

· Polarization Impact Modeling for STA-AP Sub-scenario

· Intra Cluster Parameters

· Channel Model for Cubicle Environment

· Modelling Scenario

· Model Development Methodology

· Inter Cluster Parameters

· Polarization Impact Modelling

· Intra Cluster Parameters

· Living Room Channel Model

· Modelling Scenario

· Model Development Methodology

· Inter Cluster Parameters

· Polarization Impact Modelling

· Intra Cluster Parameters

· Antenna Models
· Application of Transmit and Receive Antennas to Channel Model

· Isotropic Radiator

· Fan-Beam Radiator

· MIMO Matrix Formulation

· Path Loss

· Path Loss Modeling

· Path Loss Model for Conference Room

· Path Loss Model for Cubicle Environment

· Path Loss Model for Living Room

· Path Loss Model Summary

· Dynamic Model for System Level Simulations with MAC Protocols

Comment:

· Eldad (Intel Corp.) thought there were no parameters in the pass loss model in section 8. Haiming replied that they were smoother than those in 11ad. 
· Haiming also explained to Jianhan LIU (MTK) spectrum for 45GHz was still in the process, but there would be a final dicision on the 45GHz spectrum at the end of this year.

· Xiaoming PENG suggested a comparison table between 45GHz and 60GHz channels be presented in next meeting.

Ogawa-san (NICT) presented the proposal of RoF relay backhaul for category 4 (doc: IEEE 802.11-13/0177r3) slide 4
· Overview of WFA VHT usage models for 802.11ad
· Category 4: Backhaul
· Multi-media mesh backhaul
· Piont-to-point backhaul

· RoF relay backhaul

· Usage model 4c: RoF relay Backhaul
· In-Building RoF relay link for WLAN
· Experimental setup of RoF link
· 60GHz π/2-BPSK signal transmission experimental results
· Summary and consideration
Comment:

· Ogawa-san explained to Bo SUN (ZET) that regarding the functions of RoF, no change should be made to the current MAC layer. 

· Ogawa-san also illustrated the examples results of RoF delay, as shown in slide 19. The delay time started from 100 ns. Xiaoming asked if the relay transceiver is directional transmission or omini-directional transmission. Ogawa-san replied that there was no digital signal processing units, only amplifer so the relay transceiver only had omoni-direction. Xiaoming further commented that in such case, the distance between relay point and the STA will be limited due ot the omni-directional transmission. Jianhan LIU (MTK) concerned the time delay and the beamforming could be affected due to the multiple relays. Ogawa-san emphasized the range should be limited, and the condition should be constrained.
· Bo SUN (ZTE) asked if MG-RT full duplex or half-duplex. Ogawa replied full duplex. Ogawa-san also explained that both RTs in different rooms had no frequency interference, i.e. they were isolated. In other words, both RTs used the same frequency.
· Chen Qian further asked if MG-RT uses omni-transmission, will it interference other transmission among STAs. Ogawa-san will further evaluate the situation.

Chair proposed to bring forward the discussion items for next session to the current session. 
No objection.

Chair asked the motion to approve the Call For Proposal (CFP) for 60GHz (doc.: IEEE 802.11/13-0643r3)
· Mover: Haiming WANG
· Second: Jiamin CHEN
· Reuslts: 

· Yes - 17 

· No – 1
· Abstain – 0
The motion passed. 
Chair suggested setting the goals for the September Meeting in Nanjing.
· New technique proposal presentation
· 45GHz channel measurement and modeling

· New submissions

Chair scheduled time slot for conference calls in 
· Aug 15, 8pm (Easter Time) – 1 hour
Chair announced the completion of TGaj for the week.

The TGaj session was adjourned at 10:40.
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