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Discussion and Decision
1. Introduction
Two objectives shown in [1] are to study non-coherent joint transmission (NCJT) and beamforming and scheduling coordination (CS/CB) for Rel-13 FD-MIMO on the transmission points for dense deployment scenarios. In this paper, we have presented our understanding in terms of likely deployment scenarios for FeCoMP and taken into account recent LTE enhancements since Release 11. 

2. Proposals of FeCoMP Scenarios
· Deployment Scenarios 

In our understanding, non-coherent joint transmission can be more beneficial from dense small cell deployments studied in [2]. With stronger interference between small cells and small/macro cells, NCJT can have a higher chance to convert interference into useful signals by joint transmission and offload the data from a macro cell layer to small cells. Besides, dense small cell scenarios have not been studied yet in the context of Rel.11 CoMP. Previous small cell study from the perspective of network coordination mainly focuses on power domain in a semi-static way, e.g. with small cell on/off, eICIC, and power adaptation. Therefore spatial domain coordination can be a good study candidate for small cell deployment, by taking into account advanced UE receiver with or without network assistance information. In summary, small cell scenario 1 with 4/10 small cells per macro cell geographical area is preferred for NCJT. 
On the other hand, FD-MIMO based CS/CB may focus on 3D UMi with 2GHz in [3]. Although heterogeneous scenario with sparse or dense small cells (small cells with AAS antenna arrays) may be beneficial from CS/CB as well, the majority of companies had studied EBF/FD MIMO in Release 12 using 3D UMa and 3D UMi scenarios due to extremely high complexity of heterogeneous scenarios. 3D UMi can be a good candidate of testing FD-MIMO based CS/CB solutions with a reasonable simulation complexity given limited RAN1 time allocation for this study. Companies can implement and test schemes quickly so that RAN1 can have more meaningful results for the SI. Besides, beam coordination and avoidance can be also fully exploited in both horizontal and elevation planes in 3D UMi. Therefore it is worth studying the performance of CS/CB in 3D-UMi with AAS. 

Proposal 1: Consider dense small cell scenario 1 for the study of NCJT and 3D UMi for the study of FD-MIMO based CS/CB

· BS Antenna Configuration
For small cell scenario 1 used for NCJT study, both 2Tx and 4Tx cross-polarized antenna arrays shall be considered for macro cells since 4Tx deployment becomes more and more popular next years and is not fully studied in small cell scenarios. 4Tx can also provide a better beamforming gain than 2Tx. Moreover, 2Tx cross-polarized antenna array can be assumed for the small cell layer as used to be. 

For 3D UMi scenario using FD-MIMO based CS/CB, BS AAS array will follow the study of EBF/FD MIMO in Release 13 and consider 64TXRU with up to 16 CSI-RS ports.  

Proposal 2: Consider both 2Tx and 4Tx for the macro cell layer in small cell scenario #1 and 64TXRU for the macro cell layer in 3D UMi scenario 
· UE Antenna and UE receiver
A number of RAN1 studies, for example small cell in Rel 12 and EBF/FD MIMO in Rel 13, have assumed 2Rx with cross-polarized antennas. However it can be interesting to exam the performance gain using 4Rx so that the number of receiving antennas can be greater than the number of transmitting antennas, for example in small cell scenario 1. Even for 3D UMi, it may also happen depending on CSI reporting schemes, e.g. with beamformed CSI-RS schemes where each beam may have only two CSI-RS ports from the UE perspective. 
Proposal 3: Consider 4Rx for studies of NCJT and FD-MIMO based CS/CB

MMSE-IRC has been assumed generally for previous studies. However such a UE assumption seems to be too conservative for a potential Rel 15 feature (if any). Advanced receivers, like R-ML and SLIC, have been used in the study of superposition transmission in [4] and NAICS as an effective means to reject intra-cell and inter-cell interference. Therefore with or without network assistance information, the performance of NCJT and FD-MIMO based CS/CB can be greatly improved by advanced UE capability. Therefore during the study of FeCoMP, RAN1 needs at least consider the possibility of using R-ML/SLIC for future deployment. 
Proposal 4: Consider advanced receivers like R-ML/SLIC for studies of NCJT and FD-MIMO based CS/CB 
· Backhaul 

Ideal backhaul will provide an upper-bound performance of FeCoMP with UE-centralized CoMP set selection and joint transmission. However such an assumption is too optimistic in terms of deployment and may lead to too stringent network conditions to use FeCoMP in practice, especially for NCJT schemes which may (or may not) be sensitive the backhaul delay (in addition to the difference of propagation delay) from different TPs. Therefore both ideal and non-ideal backhaul shall consider for NCJT so that both network and UE manufacture can built a proper benchmark for implementation requirements of NCJT.  

On the other hand, non-ideal backhaul seems to more practical for FD-MIMO based CS/CB. The study in [5] has found a certain level sensitivity of backhaul delay for a number of CS/CB schemes and corresponding performance gain. Moreover, it may have some practical limitations due to fronthaul capacity for AAS based RRH if keeping increasing the number of TXRUs. Therefore the assumption of non-ideal backhaul can make more sense in Release 15 time frame for FD-MIMO based CS/CB. 
Proposal 5: Consider both ideal/non-ideal backhaul for the study of NCJT and non-ideal backhaul for FD-MIMO based CS/CB 
CoMP JT was studied in Rel 11 only. Since then, RAN1 has evolved in many different ways in terms of interests of deployments, MIMO antenna technology, UE receivers, etc. In general, we do hope that NCJT study in Rel 14 may continue studying those changes which were not taken into account in Rel 11 and look ahead whether NCJT can be provide an attractive gain in Rel 15. 
Proposal 6: Strive for studying realistic network/UE conditions and capabilities which have not been fully investigated in Rel 11 JT. 

3. Conclusions
In this contribution, we present our understanding and preference for FeCoMP SI in Release 14 with following proposals: 
Proposal 1: Consider dense small cell scenario 1 for the study of NCJT and 3D UMi for the study of FD-MIMO based CS/CB

Proposal 2: Consider both 2Tx and 4Tx for the macro cell layer in small cell scenario #1 and 64TXRU for the macro cell layer in 3D UMi scenario 

Proposal 3: Consider 4Rx for studies of NCJT and FD-MIMO based CS/CB

Proposal 4: Consider advanced receivers like R-ML/SLIC for studies of NCJT and FD-MIMO based CS/CB 

Proposal 5: Consider both ideal/non-ideal backhaul for the study of NCJT and non-ideal backhaul for FD-MIMO based CS/CB 

Proposal 6: Strive for studying realistic network/UE conditions and capabilities which have not been fully investigated in Rel 11 JT. 
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