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1. Introduction
The study item on further enhancements to coordinated multi-point (CoMP) operation has been approved [1], where main objectives are to identify and evaluate the performance benefits of the following enhancements related to CoMP schemes:
· Support of non-coherent joint transmission (JT) (e.g. support of MIMO layers transmission by the different transmission points in the single-user MIMO)

· Extension of beamforming and scheduling coordination (CS/CB) for Rel-13 FD-MIMO on the transmission points

In this contribution, we discuss the first objective regarding non-coherent JT and potential enhancement areas.
2. Discussion
Rel-11 CoMP had been thoroughly discussed and specified with introducing TM10 for supporting CoMP operations. TM10 supports DCI format 2D where PDSCH RE mapping and quasi co-location indicator (PQI) field is newly added on top of existing DCI format 2C associated with TM9. UE configured with TM10 can be configured with QCL Type A or Type B by RRC signalling in the current specification, where Type A essentially implies all RS ports configured to the UE are quasi co-located each other, and Type B let the UE perform dynamic point selection (DPS) for PDSCH reception by indicating one CSI-RS resource QCLed to the PDSCH DMRS in a given subframe.

These legacy behaviours on QCL assumptions can be regarded to be optimized for targeting a single cell/TP transmission, not multi-cell/TP joint transmission, since such dynamically indicated QCLed CSI-RS by DCI signalling is generally transmitted from a single cell/TP. Also, in Rel-11 CoMP discussions, joint transmission with necessary QCL signalling had been partly discussed, but it was mainly targeting for “coherent JT” based on CSI feedback from UE. In this study item, the focus of the study includes “non-coherent JT” where we classified potential enhancement areas for non-coherent JT as following three approaches.
Approach#1: Frequency-selective CoMP/DPS
In this type of schemes, each TP participating in CoMP transmits on a part of scheduled RBs, where the whole scheduled RBs are partitioned in a predetermined manner. Relevant QCL and rate matching (RM) assumptions are provided to UE, where different QCL and RM per TP can be applied to receive a single PDSCH. This transmission scheme may be associated with multiple CSI processes where each CSI process corresponds to each TP participating in CoMP, and CQI can be derived assuming such frequency-selective CoMP operation. Or, a single CSI process configuration consisting of multiple CSI-RS resources is used for such CSI reporting. This type of non-coherent JT can provide high spectral efficiency assuming that the relevant CSI reporting accuracy is sufficiently high.
Approach#2: SFN transmission from multiple TPs
In this type of schemes, TPs participating in CoMP transmit together the same data to be combined over the air in the SFN transmission manner. When shared-TP CSI-RS resources are employed for such SFN transmissions, lots of possible TP combinations each corresponding to a CSI-RS resource may exist and need to be transmitted at least for QCL purpose, causing extensive CSI-RS overhead. Further studies are needed to avoid such CSI-RS overhead, e.g., considering per-TP QCL tracking and combining them at the UE side according to the SFN transmission in a given cluster. This type of scheme is beneficial especially for high-speed UE scenarios, e.g., V2X, where open-loop transmission is desired to be applied due to the high mobility.
Approach#3: Independent-layer JT
In this type of schemes, assuming TP1 and TP2 are in a CoMP set for simplicity, separated layers for TP1 and TP2 are used for such non-coherent JT. Also, separated QCL/RM assumptions for TP1 and TP2 are indicated to UE. A single CSI process consisting of multiple CSI-RS resources can be configured, where UE reports multiple sets of {RIi, PMIi} corresponding to each CSI-RSi and CQI assuming such independent-layer JT. In case when a RIi is calculated to be zero, which means the channel measured by CSI-RSi is desired not to be used, this indication may be provided by UE, so that eNB may schedule such independent-layer JT except TP transmitting the CSI-RSi. This type of scheme may be beneficial in some indoor dense deployment scenarios.
Proposal 1: Consider both outdoor and indoor deployment scenarios for non-coherent JT.
Proposal 2: Consider different use cases of non-coherent JT schemes to be thoroughly studied, including frequency-selective DPS, SFN transmission, and independent-layer JT.
3. Conclusion
This contribution discussed non-coherent JT and potential enhancement areas for FeCoMP SI. Following proposals are given, based on the discussion:
Proposal 1: Consider both outdoor and indoor deployment scenarios for non-coherent JT.
Proposal 2: Consider different use cases of non-coherent JT schemes to be thoroughly studied, including frequency-selective DPS, SFN transmission, and independent-layer JT.
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