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1.
Introduction
In the current 16m SDD [1], downlink multi-BS MIMO is accepted as an advanced MIMO technique for inter-cell interference (ICI) mitigation in Section 20.2. Similar concept, known as coordinated multi-point (CoMP) transmission, has also been accepted by 3GPP LTE-A [3] as an advanced solution to ICI. In order to enhance the competency of IEEE802.16m systems in next generation of wireless market, downlink multi-BS MIMO should be developed continuously in the stage of 16m amendment text development.

In 16m SDD, various multi-BS MIMO techniques, namely inter-cell interference nulling, closed-loop macro diversity (CL-MD) and multi-BS collaborative precoding (Co-precoding), have been defined to provide different tradeoffs between performance and implementation complexity mainly in terms of backhaul network coordination cost. In this contribution, we provide the text proposals on downlink Multi-BS MIMO for interference mitigation, which summarizes its potential impacts on IEEE802.16m system specification. Detailed algorithm descriptions, system-level performance evaluation and text proposals related to other sections of AWD [2] are given in accompanying contributions [4] and [5], which address CL-MD/Co-precoding and interference nulling separately.

2. Text proposal on Multiple-BS MIMO
-------------------------------- Text proposal-------------------

15.a
Interference Mitigation Techniques
15.a.b
Multi-BS MIMO
15.a.b.1 Downlink
Multi-BS MIMO techniques in downlink can be used for inter-cell interference migigation through multi-BS precoding matrix index (PMI) coordination, inter-cell interference nulling, closed-loop macro diversity (CL-MD) or collaborative precoding (Co-precoding). Both codebook feedback based and sounding feedback based multi-BS MIMO techniques will be supported. The feedback information may be shared by neighboring base stations via network interface. Mode adaptation between single-BS MIMO and multi-BS MIMO is utilized. The following points summarized the impacts of the multi-BS MIMO on the system specifications. 
15.a.b.1.1 PHY

· Resource allocation
In Multi-BS MIMO, especially in the modes of CL-MD and Co-precoding, the involved multiple BSs shall coordinate and synchronize their resource allocation to the intended MS(s). In order to achieve this without significant impact on the system specifications, the resource allocation for the multi-BS MIMO can be constrained to the contiguous LRUs which are common logically and physically in the multi-cell resource mapping for the involved multiple cells. 
· Pilot patterns

In the multi-BS MIMO modes of CL-MD and Co-precoding, multiple coordinating BSs transmit the same information to each MS using RF combining. In order to enable the MS(s) to detect the RF-combined signals, the multiple BSs shall allocate the same contiguous LRUs to the MS(s). In this case, the pilot patterns should not be interlaced among different BSs and all BSs involved shall apply the pilot patterns associated with the serving cell of the target MS. The corresponding text proposal is included in [4]. 
· UL sounding
In sounding based multi-BS MIMO, the BSs needs to receive the sounding signals from single or multiple MSs involved and estimate their channel state/statistical information. In order to ensure the channel estimation quality, the involved multiple BSs can coordinate their sounding channel allocation to ensure the orthogonality between sounding signals transmitted in neighboring cells. The corresponding text proposal is included in [4-5].
· Impact on feedback information
In the multi-BS MIMO modes of CL-MD and Co-precoding, each coordinating BS performs closed-loop single-user (in the case of CL-MD) / multi-user (in the case of co-precoding) transmission to the target MS(s). When codebook based feedback is used, a MS needs to determine the short-term precoding matrix for each coordinating BS, and feed back the corresponding PMIs to the serving BS. 

In order to support codebook based CL-MD and Co-precoding, additional feedback information of short-term PMIs for neighboring cells should be supported, and two more feedback modes related to CL-MD and Co-precoding are needed, which need to be signaled in the Feedback Allocation IE. The corresponding text proposal is included in [4].
15.a.b.1.2 MAC
· Diversity set definition/update
For optimal performance gain from multi-BS MIMO, diversity set should be defined and dynamically updated for IEEE802.16m. One target of the diversity set is used to determine which BSs can serve a MS. To minimize the impact of multi-BS MIMO on IEEE802.16m specification, diversity set can be optionally supported, e.g. in the case that clustering of cells for multi-BS MIMO will be fixed depending on cell deployment.
· Multi-BS MIMO coordination process
Multi-BS MIMO capability can be negotiated between BS and MS in the registration stage. If multi-BS is supported, the multi-BS MIMO decision should be made whether a MS to transmit to and receive from multiple BSs. BSs involving in multi-BS MIMO transmission should use the same station ID (STID) and flow ID (FID). If diversity set is supported, diversity set should be set up and maintained through MS monitoring the channel quality of neighboring BSs.

· Management interface and procedures

Management procedures and primitives should be defined for multi-BS MIMO to aid inter-BS exchanging of channel quality information, radio resource scheduling information, etc.
-------------------------------- End of text proposal-------------------
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