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1 Introduction
In RAN#71 meeting, study on further enhancements to Coordinated Multi-Point Operation (FeCoMP) [1] was approved. The main objectives of the study item are to identify and evaluate the performance benefits of the following enhancements related to coordinated multi-point 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 potential enhancement of non-coherent joint transmission for FeCoMP with ideal backhaul links.

2 Discussion 
In Rel-11, the CoMP schemes have been discussed including joint transmission (JT), dynamic point selection (DPS), dynamic point blanking (DPB) and coordinated scheduling/beamforming (CS/CB). For DPS/DPB/CS/CB, the data for a UE is transmitted from only one transmission point in the CoMP cooperating set in one time-frequency resource. While for JT, the data for a UE can be transmitted from multiple points in the same time-frequency resource [2]. However, due to the single quasi co-location (QCL) restriction, the signals from different TPs at different locations should be the same, thus only power boosting gain can be obtained at the UE side.  

With advancements of antennas and UE receiving capabilities, the UE can support more antennas and more transmission layers. However, for single cell MIMO transmissions, the number of transmission layers is limited in case of high channel correlation. As the channel correlation of different TPs located on different positions is relatively low, the number of transmission layers can be increased.  Thus, coordinating multi-point transmission schemes can be further discussed to improve the spatial multiplex gain and the spatial diversity gain.

2.1 To improve the spatial multiplex gain
If multiple QCL can be supported, for non-coherent JT, it is possible that different TPs  transmit different data streams to a UE, which is illustrated in Figure 1. Different TPs perform independent beamforming directing to one UE simultaneously, which is a kind of beam directed coordination (BDC). 
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Figure 1: The diagram of the multiple points multiple streams beam coordination transmission
Furthermore, there are several transmission schemes for the PDSCH resource allocation from different TPs. 
Option 1: fully overlapping scheme
In this scheme, the PDSCH from different TPs for one UE are totally overlapped. This kind of scheme has the highest efficiency for resource utilization. However, unlike the data transmission in MIMO transmission, streams from the different TPs are hardly orthogonal because for non-coherent JT different TPs determine the precoding matrix independently. Thus, the interference impact to the performance needs to be studied. Furthermore, in order to obtain the coordination gain, the corresponding CSI measurement enhancement should also be considered.
Option 2: partly overlapping scheme

For option 2, in some cases if the TPs schedule the PDSCH resource only according to its own perfect CSI, it would cause the PDSCH resource from different TPs are partly overlapped. In this case, to each TB, the interference on the overlapped part and the non-overlapped part are different. So whether it provide performance enhancement should be further studied.
Option 3: no overlapping scheme

For option 3, the different PDSCH from different TPs are multiplexed in a FDM way. It can be considered as a kind of extension of DPS. The data streams from different TPs will not cause interference to each other and it is foresee that the current CSI measurement can be reused. However, not sure significant gain can be obtained via this kind of resource allocation scheme.
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Figure 2: The different transmission schemes for the PDSCH resource allocation
For the proposed resource allocation options, fully overlapping scheme seems to be more attractive to obtain higher spectrum efficiency. We suggest to considered option 1 as the main RA method for non-coherent JT. 

Proposal 1: For the resource allocation of non-coherent JT, the fully overlapping scheme needs to be considered.
2.2 To improve the spatial diversity gain

In some case when the UE is located at the edge of a cell, the channel quality is poor. In such situation, the reliability of the signal transmission is decreased and it is not suitable for the network to transmit multiple layers to the UE, even form different TPs. In this case, spatial diversity is a better way to enhance the transmit reliability.
It has been verified that SFBC is a kind of robust transmission mode and be widely used in LTE system. To enhance the edge UE’s throughput in FeCoMP, it is a possible way that different TPs  can also employ spatial and time (frequency) block coding to obtain the spatial diversity gain and achieve high transmission reliability. Unlike the traditional SFBC transmission, in this method SFBC is implemented by multiple TPs, which is a kind of multiple points block coding (MPBC).

Besides, as the TP can be configured with multiple antenna ports, different TPs can perform independent beam pointing to the UE before SFBC transmission, as shown in Figure 3. In this way, the UE obtains beamforming and spatial diversity gain from different TPs at the same time. Therefore, it is suggested to consider multiple points block coding in FeCoMP to improve the spatial diversity gain for the edge UE.
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Figure 3: The diagram of the multiple points block coding 

Proposal 2: Spatial diversity scheme such as multiple points block coding needs to be considered to improve the spatial diversity gain for the edge UE in FeCoMP. 
3 Conclusions 

In this contribution we discuss the potential enhancement for FeCoMP with ideal backhaul. Based on the analysis we have the following proposals:

Proposal 1: For the resource allocation of non-coherent JT, the fully overlapping scheme needs to be considered.

Proposal 2: Spatial diversity scheme such as multiple points block coding needs to be considered to improve the spatial diversity gain for the edge UE in FeCoMP.
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