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I. Suggested General Procedure on Activating Co-MIMO Operation
In IEEE 802.16m system, it will be difficult for multiple ABSs to include all of their serving MSs be involved in the Collaborative MIMO (Co-MIMO) operation. It is because the number of AMSs, the traffic demand of each AMS and the channel coherence time of each AMS are usually different. For example, it will be difficult to coordinate the Co-MIMO transmission if the sizes of radio resources required by each AMS are different. 
Another example is that the AMSs with higher speed are also hard to be involved in such operation because their channel response will be changed frequently, so that the signaling latency between different BSs before enabling this operation may already be longer than MS channel coherence time.

  In order to support the Co-MIMO operation in IEEE 802.16m system, the Co-MIMO Zone has been defined in P802.16m/D1 draft standard with preliminary definition. The purpose to have this zone definition is mainly to facilitate the MAC messaging and signaling procedure to activate Co-MIMO operation. Based on the current Co-MIMO Zone definition in draft standard, the following general procedure to activate Co-MIMO transmission is suggested for further discussion:
1. A control server in backhaul network (e.g. ASG GW or SON server) selects a group of ABSs (i.e. 3 ABSs base on D1) to be involved in Co-MIMO operation.

· The simplest selection criteria may be selecting the ABSs located in nearby geographical area and may result in significant interference to each other’s serving AMSs

2. The ABSs in the same group negotiates a common radio resource region as a Co-MIMO Zone.

· The negotiation may be conducted in centralized (i.e. ASG GW or SON server) or distributed manner (i.e. R2)
· Multiple groups of ABSs can support Co-MIMO transmission at the same time. But each ABS shall not share the same radio resource region to different Co-MIMO Zone which involved in different groups of ABSs for Co-MIMO support.
3. Each ABS in the same group selects one of its serving AMS to be served in Co-MIMO Zone
· The selection criteria may be selecting the AMSs with low mobility and/or under severe interference from the ABSs belong to the same group
4. Perform channel estimation between the ABSs in the same group and their serving AMS selected to be served in Co-MIMO Zone.
· For TDD (Time Division Duplexing) mode, the channel estimation may be done by coordinated sounding. So that ABSs can base on UL channel estimation result to coordinate with each other for DL Co-MIMO transmission.

· For FDD (Frequency Division Duplexing) mode, the channel estimation has to be done by AMS DL channel estimation. Then the AMS need to report the channel estimation results to ABS for accurate calculation to support DL Co-MIMO transmission. The design on channel estimation and reporting schemes to support FDD mode can be separately discussed. 

5. Base on the channel estimation results, the control server in backhaul network (e.g. ASG GW or SON server) can coordinate Co-MIMO radio parameter setup and data content synchronization among the ABSs in the same group. Then the Co-MIMO transmission can be activated through the corresponding Co-MIMO Zone at the designated time instance.

· The detail messaging format for support Co-MIMO activation can be further discussed
6. The ABS or the control server in backhaul network can keep monitoring the CQI or the BLER to determine whether the Co-MIMO transmission should be terminated or to be updated

· Each ABS can monitor the received signal quality for the network MIMO transmission. When the signal quality begins to degrade, the ABSs and AMSs involved in this operation may need to back to step 4 again to update the weighting vector due to possible channel variation by user mobility. 

· If the situation is keep getting worse, the ABSs in the the group can back to step 3 to reselect the AMSs to be served by Co-MIMO Zone.

· For the worst case, the system can back to step 1 to reconfigure the ABS groups and then repeat step 2 to 4 again.
II. Proposed Text Modification to P802.16m/D1
---------------------------------------------------------Start of the Text-----------------------------------------------------------

[To be updated]
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