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Modify the following definition into 10.3.1 as highlighted in red texts:

· STA authentication and association

	CID
	Clause
	Page
	Line
	Type
	Comment
	Suggestion Remedy
	Remark

	145
	
	
	
	TR
	According to the usage model of 11aj, the mobile device (e.g. smart phones) application is considered. In the case of device movement, the blockage probability of the transmission link is increasing significantly. Thus, the problem of unexpected blockage should be resolved
	Mechanism for beam tracking against blockage in the usage model about mobile-device application should be demonstrated
	


Proposed resolution: Accept
As the comments, we modify the preamble of TGaj for the enhanced beam tracking against blockage. Modifications to 802.11aj MAC: 1) In DMG STA Capability Information field, one reserved bit (i.e., B62: Enhanced Beam Tracking Supported) is used to illustrate the support for enhanced beam tracking. 2) Enhanced Beam Tracking IE is added to 11aj; Modifications to 802.11aj PHY packet: The appended STF and CE field is added in the end of BRP packet, which is transmitted once conducting enhanced beam tracking.  The detail is shown as follows:
“8.4.2.130.2 DMG STA Capability Information field
Insert the new row into Table 8-401o before the last row:
Table 8-401o DMG STA Capability Information field format
	Order
	Information
	Notes

	62
	Enhanced Beam Tracking Supported
	The Enhanced Beam Tracking Supported field is set to 1 if the STA supports Enhanced Beam Tracking as defined in 9.35.8 and is set to 0 otherwise.


”
“Insert the following text after 8.4.2.159 Antenna Sector ID Pattern element.
8.4.2.159 Enhanced Beam Tracking Element

The format of the Enhanced Beam Tracking element is shown in Figure 8-401bp.
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Figure 8-401bp─Enhanced Beam Tracking element format

Element ID is equal to the value for the DMG BSS Parameter.
Length is setting to 4.
Backup AWV Setting is to update the alternative AWV of peer. The default of alternative AWV is omni-directional antenna:

if Backup AWV Setting is 00, it indicates that the peer does not update the alternative AWV ; if Backup AWV Setting is 01, it indicates that the peer updates the alternative AWV according to the AWV specified by Peer Tx_Sector ID and Peer Tx_Antenna_ID ; if Backup AWV Setting is 10, it indicates that the current received AWV of peer is used to update the alternative AWV ; if Backup AWV Setting is 11, it indicates that the lasted transmitted AWV of peer is used to update the alternative AWV.
Peer Tx_Sector ID indicates the Sector ID of alternative Tx AWV of peer.

Peer Tx_Antenna ID indicates the Antenna ID of alternative Tx AWV of peer.

If E-BT-R Request is 1, it indicates that the peer is requested to enable the enhanced beam tracking for RX; otherwise, it is set to 0.

If E-BR-R OK is 1, it indicates that the device has been enabled the enhanced beam  tracking for RX ; otherwise, it is set to 0.

If E-BT-T Request is 1 , it indicates that the peer is requested to enable the enhanced beam tracking for TX ; otherwise, it is set to 0.

If E-BR-T OK is 1, it indicates that the device has been enabled the enhanced beam  tracking for TX ; otherwise, it is set to 0.

If Switch to Backup AWV is 1, it indicate that the reception/transmission of the next packet is starting to use the alternative AWVs; otherwise, it is set to 0.  ”
“Insert the following text after 9.35.8 State machines.
9.35.8 Enhanced Beam Tracking
Enhanced beam tracking mechanism has a capability of measuring and switching to an alternative link, compared with beam tracking mechanism in 8.35.6. Only if the alternative link has been set and the enhanced beam tracking has been enabled, devices perform the enhanced beam tracking. Otherwish, the devices perform the beam tracking described in 9.35.7.
A STA (beam tracking initiator) may request a peer STA (beam tracking responder) to perform receive enhanced beam tracking by setting, in a transmitted packet, the TXVECTOR parameter BEAM_TRACKING_REQUEST to Beam Tracking Requested, TRN-LEN to the number of requested TRN fields as described in 21.10.2.2.3 and packet type to TRN-R-PACKET. Otherwise, the BEAM_TRACKING_REQUEST parameter shall be set to Beam Tracking Not Requested.
A beam tracking responder that receives a packet with the Beam Tracking Request field in the PLCP header equal to 1 (corresponding to the BEAM_TRACKING_REQUEST parameter in the RXVECTOR set to Beam Track Requested) and the Packet Type field in the PLCP header equal to 0 (corresponding to PACKET-TYPE field in the RXVECTOR set to TRN-R-PACKET) shall follow the rules described in 25.10.3.2 and shall include a beam refinement AGC field, TRN-R subfields, STF field and CE field appended to the following packet transmitted to the initiator. The value of TRN-LEN in the following packet from the responder to the initiator shall be equal to the value of the TRN-LEN parameter in the RXVECTOR of the packet from the initiator.
A beam tracking initiator requesting transmit beam tracking shall set the BEAM_TRACKING_REQUEST parameter in the TXVECTOR to Beam Tracking Requested, Packet Type to TRN-T-PACKET, TRN-LEN to the number of TRN fields as described in 25.10.3.2.3, and append an AGC field, TRN-R subfields, STF field and CE field to the packet. The beam tracking responder may append the feedback to any packet from the responder to the initiator. The initiator may allocate time for the feedback through a reverse direction grant, provided the reverse direction protocol is supported by both the initiator and responder. The feedback type shall be the same as the feedback type in the last e-BRP frame that was transmitted from the initiator to the responder with TX-TRN-REQ equal to 1. If the responder has never received an e-BRP frame from the initiator with TX-TRNREQ equal to 1, the responder shall respond with all subfields of the FBCK-TYPE field equal to 0 and set the BS-FBCK field to the best sector. If requiring switching to alternative link, Switch to Backup AWV field in Enhanced Beam Tracking Element is 1, and the transmission link switches to alternative link. Meanwhile, the current transmission link becomes the new alternative link.
A beam tracking initiator may also request a beam tracking responder to perform receive beam tracking by setting, in the PLCP header of a transmitted packet, the Beam Tracking Request field to 0, the Training Length field to a nonzero value, the Packet Type field to 0, and append an AGC field, TRN-R subfields, STF field and CE field subfields to the transmitted packet.
A beam tracking responder that receives a packet with the Beam Tracking Request field in the PLCP header equal to 0, the Training Length field in the PLCP header equal to a nonzero value and the Packet Type field in the PLCP header equal to 0 shall follow the rules described in 25.10.2.3 and may use the beam refinement AGC field, TRN-R subfields, STF field and CE field appended to the received packet to perform receive beam training. If requiring switching to alternative link, Switch to Backup AWV field in Enhanced Beam Tracking Element of ACK frame is 1, and the transmission link switches to alternative link. Meanwhile, the current transmission link becomes the new alternative link. 
BRP frames transmitted during beam tracking may be aggregated within A-MPDUs. Figure 9-73a illustrates a beam tracking frame exchange sequence when the beam tracking initiator requests TRN-R fields, while Figure 9-73b illustrates a beam tracking frame exchange sequence when the beam tracking initiator requests TRN-T fields.
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Figure 9-73a—Example of an enhanced beam tracking procedure with the initiator requesting TRN-R
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Figure 9-73b—Example of an enhanced beam tracking procedure with the initiator requesting TRN-T”
Insert the following text, 25.10.2.3 enhanced Beam refinement, after 25.10.2.2:
“25.10.2.3 enhanced Beam tracking
Enhanced Beam tracking is a process where a STA can improve its antenna configuration (or antenna weight vectors) both for transmission and reception and measure channel performance of alternative link. Only if the alternative link has been set and the enhanced beam tracking has been enabled, devices perform the enhanced beam tracking. The process of enhanced beam tracking is illustrated in 9.35.8.
25.10.2.3.1 General

In the enhanced beam tracking procedure, e-BRP packets are used to train the receiver and transmitter antenna. There are two types of BRP packets: e-BRP-RX packets and e-BRP-TX packets:

— e-BRP-RX packets are packets that have e-TRN-R training sequences appended to them. These packets enable receiver antenna weight vector training and an alternative link measuring.

— e-BRP-TX packets are packets that have e-TRN-T training sequences appended to them. The transmitting STA may change antenna configuration at the beginning of each sequence. The receiving STA performs measurements on these sequences, sends feedback to the STA that transmits the e-BRP-TX packet, and does not feedback the measurement results of alternative link.
25.10.2.3.2 e-BRP packet structure

Each BRP packet is composed of an STF, a CE field, and a data field followed by a training field containing an AGC training field, a receiver training field, STF field and CE field. The AGC training field, a receiver training field, STF field and CE field is called as e-TRN-R/T field. 
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Figure 25-20—e-BRP packet structure
25.10.2.3.3 Enhanced Beam Refinement packet header fields
The packet type and training length fields present within the SC header, control PHY header, LP SC PHY header, and OFDM header are used to indicate, respectively, that a packet is beam refinement packet and the length of the training fields.
A value of 0x0 in the packet type field indicates an e-BRP-RX packet (e-TRN-R field is present).
A value of 0x1 in the packet type field indicates an e-BRP-TX packet (e-TRN-T field is present).
A value of N in the training length field indicates that the AGC has 4N subfields and that the TRN-R/T field has 5N subfields. If N is not zero, one STF and CE field are appended in the end of the packet.  
The value N in the training length field of a e-BRP-RX packet is equal to the value of the L-RX field requested by the intended receiver of the BRP-RX packet at a previously received BRP request field .

25.10.2.3.4 e-BRP packet duration
See 25.10.2.2.4.
25.10.2.3.4 STF and CE in e-BRP packet
   There exists two SFT and CE field in e-BRP field, and their assisted sequences are the same, respectively.  However, the first  SFT and CE field, which is located in the beginning of the packet, is transmitted and received by current AWV; the second SFT and CE field, which is located in the end of the packet, is transmitted and received by alternative AWV.”
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