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

· STA authentication and association
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	TR
	A PCP can only obtain information on how other PBSSs in the same cluster interferes links in itself. However, it can not take action to avoid it interfering others. In addition, no specific instruction of when to start interference measurement or spacial sharing process is depicted. 
	Mechanism for reporting interference from and to a PBSS within a cluster should be illustrated. 


	


Proposed resolution: Accept
As the comments, we modify the spatial sharing mechanism and interference report. Modifications to IEEE 802.11aj: (1) In Clustering Control field in DMG Beacon, one reserved bit (i.e., B63) is used to indicate the start of the spatial sharing period and the start of interference training. (2) SPSH Report Element is added to IEEE 802.11aj, enabling each PCP/AP in the same cluster builds up database of spatial sharing.  

8.3.4.1 DMG Beacon
Change Figure 8-34c as follows:
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Figure 8-34c─Clustering Control field format if the Discovery Mode feild is 0
Insert the following paragraph, before the last paragraph of 8.3.4.1: 
The SPSH Measurement Enabled field is used by an S-PCP/S-AP to indicate whether the member PCPs/APs in a PCP/AP cluster are allowed to perform channel measurement to acheive spatial sharing. If the SPSH Measurement Enabled field is set to 1, it indicates that SPSH measurement period starts. In this period, member PCPs/APs in a PCP/AP cluster can perform channel measurement in its BSS. Spatial reuse is not allowed and the goal is to find pairs of links in different BSSs that can coexist. If the SPSH Measurement Enabled field is set to 0, it indicates that SPSH measurement terminates and SP reuse is conducted in the following time interval, i.e., PCPs/APs of the PCP/AP cluster are allowed to allocate time-overlapping SPs among different BSSs. 

Insert the following paragraph, at the end of Chapter 8: 
8. SPSH Report element

The SPSH Report element is used for a PCP/AP in a cluster to report the possibility of spatial sharing and coexistence between links in other BSSs and links in its own BSS. The SPSH Report element is commonly transmitted in DMG Beacon Frame, etc., and is formatted as illustrated in Figure 8-506. Because the length parameter supports only 255 octets of payload in an element, the PCP/AP can split the SPSH  List fields into more than one SPSH Report element entry in the same DMG Beacon or Announce frame.
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Figure 8-506─SPSH Report element format
Element ID field is equal to the index for the SPSH Report.

The Length field for this element indicates the length of the information field.

The SPSH List field contains information of non-interfering links, and is formatted as illustrated in Figure 8-507.
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Figure 8-507─SPSH List field format

The SPSH List ID field indicates the identification of the SPSH List, which is the same as the index of the corresponding field in SPSH Report Element. It indicates that the channel measurement between the STA with Measurement Source AID and the STA with Measurement Destination AID shows no severe interference while the STA with SP Source AID communicates with the STA with SP Destination AID.
The BSS ID field indicates the identification of the measured BSS (PBSS or infrastructure BSS), which is the MAC address of the PCP/AP in the measured BSS.

The SP Source AID field indicates the AID of the STA of the link that transmits training sequence in the measured BSS.

The SP Destination AID field indicates the AID of the STA of the link that receives training sequence in the measured BSS. The SP Source AID and SP Destination AID fields uniquely identify the link from the Source AID to the Destination AID in the BSS identified by the BSSID field.
The Measurement Source AID field indicates the AID of the transmitter of the link that is conducting SPSH measurement in the BSS and the measured link does not severely interfere with it. 

The Measurement Destination AID field indicates the AID of the receiver of the link that is conducting SPSH measurement in the BSS and the measured link does not severely interfere with it. The Measurement Source AID and Measurement Destination AID uniquely identify the link from Measurement Source AID to Measurement Destination AID in the BSS.
Change the first paragraph in 10.31.1 as follows:
This subclause describes mechanisms to enable spatial sharing and interference mitigation within a PBSS/Infrastructure BSS and in an uncoordinated OBSS environment. This subclause also describes mechanisms to enable spatial sharing and interference mitigation among PBSSs/ infrastructure BSSs in a coordinated OBSS scenario, i.e. among PBSSs/ Infrastructure BSSs in a CDMG PCP/AP cluster (see 10.31.5).
Insert the following subclause after 10.31.4:

10.31.5 Spatial Sharing in a CDMG PCP/AP Cluster
This subclause describes mechanisms to enable spatial sharing and interference mitigation among BSSs in the same CDMG PCP/AP cluster. By utilizing the schedule information of SP allocation in other BSSs in a PCP/AP cluster, a PCP/AP can acquire and share channel measurement results of STAs within its BSS by requesting STAs in its BSS to perform directional channel measurement during SPs of other BSSs.  Therefore PCPs/APs in different BSSs can allocate SPs in overlapping time period in the same channel, and achieve spatial sharing among BSSs.
If the SPSH and Interference Mitigation field in the DMG Capabilities element of a CDMG PCP/AP is set to 1, and one of the Decentralized Cluster field and the Centralized Cluster field is set to 1, it indicates that the CDMG PCP/AP supports spatial sharing mechanism among BSSs in the PCP/AP cluster.
A CDMG STA that supports spatial sharing, as indicated in the SPSH and Interference Mitigation field equal to 1 in the STA's DMG Capabilities element, shall support the directional channel quality measurements described in 8.4.2.23.16 and 8.4.2.24.15.
The SP spatial sharing among BSSs in a PCP/AP cluster contains two phases: SPSH measurement phase and SP spatial sharing phase. Spatial reuse is not allowed in SPSH measurement phase, which guarantees that only one pair of STAs are working during directional channel quality measurement.
A CDMG S-PCP/S-AP that supports SPSH among BSSs should indicate whether the member PCPs/APs in a cluster are in the SPSH measurement phase or the SP spatial sharing phase by setting the SPSH Measurement Enabled field in Clustering Control field of the DMG Beacon frame. If the SPSH Measurement field is set to 1, it indicates that SPSH measurement phase starts. Each member PCP/AP that supports SPSH among BSSs should request STAs in its BSS to perform directional channel quality measurement during SPs of other BSSs in the same cluster, as described in 10.11. The CDMG PCP/AP should send Directional Channel Quality Requst to STAs in the same BSS and receive Directional Channel Quality Report from the STAs. The PCP/AP can obtain the interference information through channel measurement of STAs, and can estimate the channel quality across STAs within multiple BSSs and implement spatial sharing based on the results of the measurements performed by the STAs associated with the PCP/AP. The S-PCP/S-AP sets SPSH Measurement Enabled field according to the system performance.
In the SPSH measurement phase, each member PCP/AP that supports SPSH among BSSs in a PCP/AP cluster shall schedule SPs in non-overlapping period according to the clustering mechanism, as described in 9.35. If one link in a BSS is transmitting data, links in other BSSs keeps in directional channel measurement state. The PCP/AP's decision of the interference from the measured link (existing SP) to the candidate SP is implementation dependent and beyond the scope of this standard.

Each member PCP/AP in a cluster may record the information that which links in other BSSs do not intefere with the links in its BSS through channel measurement of STAs, and include the information in SPSH Report elementsthat are sent to other PCPs/APs through DMG Beacon frames. Each member PCP/AP can receive interference information that is from its BSS to other BSSs after receiving SPSH Report element from other PCPs/APs in the same cluster. 
The member PCP/AP that supports SPSH among BSSs should send SPSH Report element including the directional channel measurement results in DMG Beacon frame in its Beacon SP according to the PCP/AP clustering mechanism, in order to share the channel measurement results among multiple BSSs.
Each PCP/AP can obtain the interference information from links in other BSSs to links in its BSS by SPSH measurement. Through transimitting and receiving the SPSH Report element to/from other PCPs/APs in the same cluster, each PCP/AP is able to obtain a database of links that may perform SPSH, but the definition of the database is beyond the scope of this standard.

After SPSH Measurement, the S-PCP/S-AP shall set the SPSH Measurement Enabled field in the Clustering Control field of the DMG Beacon frame to 0, indicating that BSSs in the cluster are allowed to conduct spatial sharing in overlapping SPs in SP spatial sharing phase.
In the SP spatial sharing phase, each PCP/AP in the cluster should schedule SPs to achieve spatial sharing according to the SP allocation information of other BSSs in the same cluster and interference information obtained in SPSH measurement phase.

If a PCP/AP discovers that a link in its BSS and a link in another BSS in the same cluster do not interfere with each other, then the PCP/AP can schedule overlapping SPs for the two links. 
Through sending and receiving SPSH Report element, a PCP/AP should schedule an overlapping candidate SP only after sharing the spatial reuse information including non-interfering links corresponding to the scheduled SPs and candidate SPs with a neighbor PCP/AP. If a PCP/AP cannot konw the interference information between links in neighboring BSSs and its BSS, it should not conduct SP spatial sharing.
Figure 10-32a illustrates an example of the resulting SP schedule for the spatial sharing among three BSSs in a cluster. 
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Figure 10-32a─Example of spatial sharing with interference mitigation among multiple BSSs
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