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1 Introduction
In TR 36.819 [1], Rel-11 CoMP can be mainly classified into Joint Processing (JP) and Coordinated Scheduling/Beamforming (CS/CB) and JP-CoMP can be further categorized into Joint Transmission (JT) and Dynamic Point Selection (DPS). The performances for these CoMP categories in different deployment scenarios [1] have been evaluated from RAN1#64 meeting.
However, the operation of JT-CoMP is still not very clear from implementation perspective. So, in this contribution, different types of operation for JT-CoMP are defined and discussed.
2 Types of JT-CoMP Operation
In TR 36.819 [1], JT-CoMP is defined as that simultaneous data transmission from ‘multiple’ points (part of or entire CoMP cooperating set) to a single UE or multiple UEs in a time-frequency resource. The definition however is somehow unclear for realization and performance evaluation. Further clarifications on the JT operations are thus needed. As pointed out in [2], the JT-CoMP operation can be done through a single-rank transmission or high-rank transmission. Single-rank transmission means that ‘single’ data stream (rank-1) is distributed on and transmitted from all transmission points (TPs) performing the JT operation (called as the JT-CoMP set) to UE(s). However high-rank transmission means that ‘multiple’ independent data streams are individually allocated on and transmitted from the TPs of JT-CoMP set to UE(s). To further clarify the JT operations defined in [2], the classifications of JT-CoMP operation under the same transmission rate can be modified in terms of data distribution/transmission behaviour as follows:
· Type-I JT-CoMP: Fully distributed transmission

· Type-II JT-CoMP: Partially distributed transmission

· Type-III JT-CoMP: Individual transmission
To clearly understand the 3 types of JT-CoMP operation, an example of that 3 data streams, d0, d1, d2, are transmitted from 3 TPs (a JT-CoMP set) as depicted in Figure 1 is given. Note that, in this example, irrespective the type of JT-CoMP operation, the transmission data rate is the same.
· Type-I operation of JT-CoMP: For Type-I JT-CoMP, as shown in Figure 1 (a), the 3 data streams, d0, d1, d2, are distributed on and transmitted from all of the 3 TPs in a time-frequency resource.
· Type-II operation of JT-CoMP: For Type-II JT-CoMP, as shown in Figure 1 (b), the 3 data streams, d0, d1, d2, are distributed on and transmitted from part of the 3 TPs in a time-frequency resource. For example, (d0, d1), (d1, d2) and (d2, d0) are transmitted from TP#0, TP#1 and TP#2, respectively. This indicates that d0 will be distributed on and transmitted from TP#0 and TP#2, d1 will be distributed on and transmitted from TP#0 and TP#1, and d2 will be distributed on and transmitted from TP#1 and TP#2.
· Type-III operation of JT-CoMP: For Type-III JT-CoMP, as shown in Figure 1 (c), the 3 data streams, d0, d1, d2, are individually allocated on and transmitted from the 3 TPs in a time-frequency resource. For example, d0, d1 and d2 are transmitted from TP#0, TP#1 and TP#2, respectively.
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(a) Type-I JT-CoMP:

Fully distributed transmission
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(b) Type-II JT-CoMP:

Partially distributed transmission
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(c) Type-III JT-CoMP:

Individual transmission


Figure 1: Types of JT-CoMP operation.

Proposal:
· Following 3 types of JT-CoMP operation should be clearly defined in TR36.819 for Rel-11 CoMP and the performance of these types of JT-CoMP operation needs to be evaluated in RAN1:

· Type-I JT-CoMP: Fully distributed transmission,

· Type-II JT-CoMP: Partially distributed transmission, and

· Type-III JT-CoMP: Individual transmission.
3 Conclusion
Based on the discussion mentioned above, it is proposed that:
· Following 3 types of JT-CoMP operation should be clearly defined in TR36.819 for Rel-11 CoMP and the performance of these types of JT-CoMP operation needs to be evaluated in RAN1:

· Type-I JT-CoMP: Fully distributed transmission,

· Type-II JT-CoMP: Partially distributed transmission, and

· Type-III JT-CoMP: Individual transmission.
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