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Introduction
In the last RAN plenary (RAN#71), a study item on ‘Further enhancements to Coordinated Multi-Point Operation’ was approved [1]. The main objectives of the study item is 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 provide our views on the non-coherent joint transmission in terms of the necessary specification support and issues for further consideration. 
Non-coherent joint transmission
1 
2 
Overall design principle for specification support
Non-coherent joint transmission as described in the SID refers to the case where multiple layers are transmitted to a UE by different transmission points in a single-user MIMO transmission. In Figure 1, we depict coherent joint transmission and non-coherent joint transmission. 
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[bookmark: _Ref450849661]Figure 1. Comparison of coherent and non-coherent joint transmission.
In coherent JT, the transmission signal from multiple TPs is precoded together by a M∙NTRank precoding matrix where M is the number of TPs participating in the JT and NT is the number of transmission antennas per TP. On the other hand, in non-coherent JT, precoding is applied individually to the TX antennas belonging to each TP. In other words, a UE would receive M transmissions which are each precoded by a NTRanki precoding matrix where Ranki is the rank from the ith TP participating in the JT. Due to the fact that each TP creates its own spatial layer, in non-coherent JT, a UE can receive non-coherent JT only if it has multiple RX antennas. Compared to non-coherent JT, coherent JT can be realized even when a UE has only single RX antenna.
The requirement on the network operation for coherent and non-coherent JT are quite different as well. While both require a low latency backhaul, non-coherent JT only requires sharing of the control information (ex: MCS, RB assignment, rank, etc) between the two TPs involved in non-coherent JT. Data does not necessarily need to be shared between the two TPs since each TP is transmitting different data as shown in Figure 1. Compared to non-coherent JT, coherent JT requires the downlink data to be shared among the two TPs. This requirement is necessary since both TPs are transmitting signal for the same data. Being able to operate without having to share data between TPs is a significant benefit for networks where the backhaul bandwidth is limited.
Specification support for non-coherent JT
Specification support for CoMP was first introduced in Rel-11. Based on this specification support, it is already possible to support coherent JT in a UE transparent manner as shown below (example is for a two TP scenario):
· UE is configured with three CSI processes where  
· CSI process 1: CSI-RS from TP A, IMR for interference from TP B and other TPs
· CSI process 2: CSI-RS from TP B, IMR for interference from TP A and other TPs
· CSI process 3: CSI-RS from TP A+B (antennas from TP A and B virtualized into single CSI-RS), IMR for interference from other TPs
· Scheduler decides on one of the following transmissions
· Transmission of PDSCH from TP A only
· Transmission of PDSCH from TP B only
· Joint Transmission of PDSCH from TP A and TP B
The CSIs measured from the first two CSI processes provide the scheduler with CSI necessary for single TP transmission while the CSI measured from the third CSI process provides the scheduler with CSI necessary for coherent JT.
As with coherent JT, non-coherent JT can be supported using the existing specification. However, we expect that there will be limitations on the performance since the specification was not designed with non-coherent JT in mind. One of the issues is the CSI. In the existing specifications, CSI is optimized per CSI process. Therefore, UE can be configured to report back CSI optimized for single TP transmission or optimized for coherent JT from multiple TPs. However, it is not possible to configure the UE to report back CSI that is optimized for non-coherent JT from multiple TPs. Such CSI needs to take into account the fact that each TP will generate different sets of DMRS ports and reflect that in choosing the preferred precoding for the TPs involved in non-coherent JT.
Another aspect that needs to be considered is the control signalling required for the support of non-coherent JT. Unlike coherent JT where identical data is being transmitted by multiple TPs, in non-coherent JT, different TPs transmit different data. One consequence of transmitting different data from different TPs is that there is no need to keep the RB allocation identical between two TPs as in coherent JT. An example is provided in Figure 2 where TP A is using 2 frequency resources while TP B is using 3 frequency resources.
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[bookmark: _Ref450902147]Figure 2. Non-coherent joint transmission utilizing different sets of frequency resources.
As shown in Figure 2, the number of RBs assigned to a UE from TPs involved in non-coherent JT can be different depending on traffic loading status of individual TPs and does not need to be jointly determined across multiple TPs. In order to support this type of different RB allocations from multiple TPs, the associated downlink control signalling would have to be designed accordingly.
Observation and proposal: Existing specification was not designed to support non-coherent JT efficiently. Specifically, CSI and downlink control signalling are not designed to handle non-coherent JT. Both CSI and downlink control signalling should be studied in the course of the study item.
Conclusions
This contribution present’s Samsung’s view on the support of non-coherent JT for FeCoMP. As discussed in the contribution, the advantage of deploying non-coherent JT is that the coordinating TPs does not necessarily need to share the downlink data since each TP is transmitting different data. In order to efficiently support non-coherent JT, specification support in the area of CSI and downlink signalling would be needed. We summarize our observation and proposal as follows:
Existing specification was not designed to support non-coherent JT efficiently. Specifically, CSI and downlink control signalling are not designed to handle non-coherent JT. Both CSI and downlink control signalling should be studied in the course of the study item.
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