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1. Introduction
In current IEEE 802.16m D1 [1], two types of multicell MIMO schemes are specified. 
1. Single BS precoding techniques with Multi-BS coordination, which includes PMI coordination, supported by codebook-based feedback, and interference nulling, supported by codebook-based feedback or by uplink sounding. Single BS precoding with Multi-BS Coordination may be enabled by the ABS for one or several AMSs when CL MIMO precoding is applied in the serving and neighboring cells. The inter-cell interference can be mitigated by coordinating the precoders applied in neighboring cells via higher layer signaling, based on feedback from AMSs to their respective serving ABSs. With codebook-based feedback, PMI coordination can be applied as either PMI recommendation or PMI restriction, as instructed by the ABS.

2. Joint MIMO transmission across multiple ABSs. The ABS and AMS may optionally support both adaptive precoding based multi-BS joint processing e.g. Closed-loop Marco Diversity (CL-MD) and Collaborative MIMO (Co-MIMO) transmission and non-adaptive precoding based multi-BS joint processing. Multi-BS joint MIMO processing may be enabled by the ABS for one or several AMSs when adaptive or non-adaptive precoding is applied in the serving and neighboring cells and user data is shared among multiple cells. With adaptive precoding, the precoder matrix Wk is derived from the feedback of the MS, e.g. codebook-based feedback and sounding-based feedback. Two types of adaptive precoding based multi-BS joint processing are supported, CL-MD and Co-MIMO. When CL-MD is enabled, a single AMS is served jointly by multiple coordinating ABSs. When Co-MIMO is enabled, several AMSs are served jointly by the multiple coordinating ABSs through MU-MIMO scheduling and precoding.

For the above 2 types of Multicell MIMO, it is necessary to design trigger mechanism. Otherwise, many cell edge MSs feed back their measurement information to serving BS, like RSSI, SINR, PMI for serving and interfering BS, normalized interference power of each interfering BS, or interference power of each interfering BS. It would be extremely tough for each BS to schedule based on so much different feedback information. In order to make Multicell MIMO more efficient and less complicated, we propose in this document a Multicell MIMO trigger mechanism, which can be utilized in IEEE 802.16m.

2. References
[1] IEEE 802.16m/D1, “802.16m Amendment Working Document (AWD)”
3. Text proposal for inclusion in the 802.16m AWD
## Proposed Text 1 ##
<< Create Section 15.3.14.3.4 in section 15.3.14 >>
------------------------------------------------------  Text 1 Start  --------------------------------------------------------------- 
15.3.14.3.4 Multi-BS MIMO trigger mechanism

ABS broadcasts normalized interference power (NIP) thresholds for 2 types of multi-BS MIMO schemes. The NIP is defined as ratio of average interference power (with or without transmitter precoder) from one dominant interference BS to the total interference power received by AMS. The AMS may accordingly request the preferred multi-BS MIMO scheme. The operation procedure of the multi-BS MIMO trigger follows the steps below.
1. AMS in normal process of Single-Cell CL MIMO feeds back information for CL MIMO operation.
2. ABS selects a NIP threshold NIP_th_1 for single-BS precoding with multi-BS coordination, and a threshold NIP_th_2 for multi-BS joint MIMO processing based on network measurements. Then the ABS broadcasts the NIP thresholds NIP_th_1 and NIP_th_2 in an Additional Broadcast Information (ABI).
3. AMS computes its average NIP and checks the trigger conditions. If NIP ≥ NIP_th_1 and NIP <NIP_th_2, AMS may request operation with single-BS precoding with multi-BS coordination using the AAI_MULTI_BS_MIMO-REQ message.

a. AMS feedback its event-driven request to operate single-BS precoding with multi-BS coordination to its serving BS through MAC management message which includes a 2bit NIP difference measurement with respect to NIP_th_1
b. Once an AMS receives a Feedback_Polling_IE, the procedure outlined in 15.3.14.3.2.1 will be followed
4. If NIP ≥ NIP_th_2, AMS may request operation with multi-BS joint MIMO processing using the AAI_MULTI_BS_MIMO-REQ message. 
a. AMS feedback its event-driven request to operate with multi-BS joint MIMO processing to its serving BS through MAC management message which includes a 2bit NIP difference measurement with respect to NIP_th_2
b. Once an AMS receives a Feedback_Polling_IE, the procedure outlined in 15.3.14.3.3.1 will be followed. 
-------------------------------  Text 1 End  -----------------------------------------------------------------
## Proposed Text 2 ##
<< Add two rows in Table 51 and modify Table 52, section 15.3.14.3.1 >>
------------------------------------------------------  Text 2 Start  --------------------------------------------------------------- 
Table 51—Control parameters for DL Multi-BS MIMO supported by codebook based feed​back

	Parameter
	Description
	Value
	Contol channel (IE)
	Notes

	…
	…
	…
	…
	…

	NIP_th_1
	NIP threshold for Single BS precoding with Multi-BS Coordination trigger 
	[2-4 bits]
	Additional broadcast information (ABI)
	

	NIP_th_2
	NIP threshold for DL Multi-BS Joint MIMO Processing trigger 
	[2-4] bits
	Additional broadcast information (ABI)
	


Table 52 – Feedback information for DL Multi-BS MIMO supported by codebook based feedback

	
	Feedback information type
	Description

	Periodic feedback

	Base station ID
	Report BS_ID using Temp_BSID. Temp_BSID is diversity set member ID assigned to this ABS. 

	
	PMI report for serving and neighboring cell
	For PMI coordination among multiple ABSs

	
	PMI_coordination_subset indication
	Indicating one correlation level or two correlation levels associated with the PMI report for neighboring cell

	
	Additional measurement metric
	Optional additional feedback for indicating the potential interference level improvement associated with the PMIs reported for the neighboring cells.
SINR gain assuming the reported PMI set is coordinated. This can be used for resolving conflict from multiple AMS.

	
	Normalized interference power (NIP)
	Ratio of average interference power (with or without transmitter precoder) from ABS with BS-ID, to the total interference power plus noise received by AMS, which serves as an indicator of severity of interference.

	
	CPMI for neighboring cell
	Concatenating PMI for neighboring cell

	Event-driven feedback
	Requesting Multi-BS MIMO
	For AMS reporting of its preference on single BS precoding with Multi-BS MIMO coordination or multi-BS joint MIMO processing using a MAC management the AAI_MULTI_BS_MIMO-REQ control message


-------------------------------  Text 2 End  -----------------------------------------------------------------
## Proposed Text 3 ##
<< Add one row at the end of Table 675 on page 29 line 53 in section 15.2.4 >>

------------------------------  Text 3 Start  ---------------------------------------------------
15.2.4 MAC Control messages
Table 675—MAC Control Messages
	Message name
	Message description
	Connection

	…
	…
	…

	AAI_MULTI_BS_MIMO-REQ
	Multi-BS MIMO Request
	Basic


-------------------------------  Text 3 End  ---------------------------------------------------
## Proposed Text 4 ##
<< Create section “15.2.6.X AAI_MULTI_BS_MIMO-REQ” under section “15.2.6 AAI MAC Management Messages” on page 86 line 48 >>

------------------------------  Text 4 Start  ---------------------------------------------------
15.2.6 AAI MAC Management Messages
…
15.2.6.X AAI_MULTI_BS_MIMO-REQ
The AAI_MULTI_BS_MIMO-REQ message shall be transmitted by the AMS to report its preference on single BS precoding with Multi-BS MIMO coordination or multi-BS joint MIMO processing.
---ASN.1START

AAIMULTIBSMIMOREQ Message::SEQUENCE{

Multi-BS MIMO Request
Boolean,


NIP Value

ENUMERATED {n0, n1, n2, n3}
}

--ASN1STOP

Table YY – AAI_MULTI_BS_MIMO-REQ message format
	AAIMULTIBSMIMOREQ message field description

	Multi-BS MIMO Request
	0: Single-BS precoding with Multi-BS Coordination

1: Multi-BS Joint MIMO Processing

	NIP Value
	Absolute NIP value encoded as difference to NIP_th_1 when Multi-BS MIMO Request = 0

Absolute NIP value encoded as difference to NIP_th_2 when Multi-BS MIMO Request = 1

The values are interpreted in the range [TBD]


The AMS shall perform the averaging of NIP measurements according to equation (158) in section 8.4.11.3.
-------------------------------  Text 4 End  ---------------------------------------------------
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