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1. Introduction
The new SI of “Further enhancement to coordinated multi-point operation” was approved in RAN#71. The general objectives for this SI are to identify and evaluate performance benefits of enhancements related to coordinated multi-point operation to support non-coherent joint transmission (NCJT) and extension of coordinated scheduling/beamforming (CS/CB). In this contribution we will present our understanding of NCJT schemes in FeCoMP.
2. Non-coherent Joint Transmission 
[bookmark: OLE_LINK4]Non-coherent JT has been extensively studied in Rel.11 CoMP SI/WI but not explicitly supported in LTE spec. However, with the development of advanced UE receiver within previous years including CRS cancellation, RML receiver, four UE receiving antennas, etc, it’s a good time to reconsider the performance benefit of NCJT with realistic network and UE assumptions.  
In our understanding, there are two kinds of NCJT schemes corresponding to different requirements of eNB coordination and UE processing. 
· Spatial Diversity Based NCJT 
The same encoded data (e.g. one codeword) are divided into multiple spatial layers which are mapped to physical antenna connectors associated with different TPs. Spatial diversity (like Alamouti code) based NCJT means to provide a higher diversity gain using two TP simultaneously and can be more suitable for cell edge users with very poor channel condition. The encoded data samples for given UE needs to be shared seamlessly among CoMP TPs. Meanwhile the signal transmission from multiple TPs must be well coordinated (on the same subframe and bandwidth) which is challenging with backhaul latency. Therefore, spatial diversity based NCJT can be more applicable in the case of intra-site where all CSI-RS, DMRS, and CRS ports can be assumed as QCLed, as shown in Figure 1. The serving cell (e.g. cell 3) can construct a virtual cell by borrowing transmitting antenna from the cooperating cell (e.g. cell 2) to provide higher transmission diversity gain and/or beamforming gain. Alternatively, C-RAN deployment with ideal fronthaul, spatial diversity based NCJT may be also beneficial although QCL among RS ports can be an issue for the UE implementation.
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Figure 1: NCJT in Homogeneous Network




Figure 2: NCJT in C-RAN

· Spatial Multiplexing Based NCJT
Alternatively, different data streams (each conveyed by one codeword) are transmitted from multiple TP individually and mapped into multiple spatial layers each of which is associated with one DMRS port. For example TP-1 transmits encoded data from CW-0 on two data layers corresponding to DMRS ports 7 and 8 whilst TP-2 transmits encoded data from CW-1 on two layers corresponding to DMRS ports 9 and 10. In general, the cell edge UEs attached to pico cells may experience poor/medium channel condition but may be able to receive a high data rate/multi-rank transmission from multiple TPs simultaneously if applicable, e.g. due to CRE. Generally spatial multiplexing based NCJT may be more suitable for heterogeneous network, in which Pico UE can receive data streams from both pico and macro cells simultaneously using different CWs. Therefore spatial multiplexing can increase pico UE data throughput at the experience of macro cell service, more or less. The cooperating TP, i.e. macro cell, can take into account own service requirements firstly and may be responsible for partial PDSCH data of pico UE, e.g. one of two CWs illustrated in Figure 3 for a Pico UE. Consequently, the cell edge UEs and Pico UEs may greatly improve their data throughput so that they can be served relatively quickly and then overall network efficiency can be improved.    
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Figure 3: NCJT in Heterogeneous Network
3. Conclusions
This contribution has provided our understanding on NCJT in FeCoMP, based on spatial diversity and spatial multiplexing. By taking into account recent development of advanced receiver and other changes, those schemes may be beneficial to improve cell edge UE experience with network coordination and specification enhancements.  
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