3GPP TSG-RAN WG1#76bis
R1-141654
Shenzhen, China, 31st March – 4th April 2014
Source:
Ericsson

Title:
4 Tx Antenna Support for NAICS
Agenda Item:
7.2.8.1
Document for:
Discussion and Decision

1. Introduction
Simulation results presented so far in RAN1 tend to focus on 2 Tx antenna configurations.  In this contribution, we present system simulation results comparing the performance of 4 Tx antennas with NAICS, thereby demonstrating the need for NAICS signaling to support 4 Tx antennas.
2. Simulations and Discussion
Support for 4 Tx antenna configurations has been a key feature of LTE since Rel-8, and so it is essential to ensure that NAICS is compatible with antenna configurations using more than 2 antennas.  Failure to do so could jeopardize the ability of operators to grow the capacity of their networks by upgrading to more than 2 Tx antennas, or equivalently degrade the attractiveness of the NAICS feature by restricting its use to 2 Tx deployments.
We provide system level simulations of the benefit of 4 Tx over 2 Tx antennas when NAICS is used in Figure 1.  TM4 is simulated with colliding CRS on all cells, as this is where the greatest gains tend to be observed for NAICS, and so where additional gains from multiple Tx antennas may be more difficult to obtain.  
The simulation conditions may be summarized:

· Scenario 1 with simulation assumptions in accordance with [1] and with 2Tx/2Rx (cross-polarized) and 4Tx/2Rx (cross-polarized, ½ wavelength spacing)
· The link to system modeling from Section 9.1.5.3 in [1] (i.e. Alternative 3) 

· Link adaptation based on CSI feedback (Mode 3-1, 5ms), adjusted with OLLA, CSI calculated prior to cancellation
· Proportional fair TDM scheduling and FTP file packets of 0.1Mbyte.

· SLIC and EIRC receivers; Up to 2 interferers are cancelled
· Genie aided knowledge of interferer parameters (i.e., no blind detection). (Note that blind detection of TM4 parameters with 4 Tx antennas is discussed in a companion RAN4 paper [2]).
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Figure 1. System simulations with 2/4 Tx with NAICS, Scenario 1
From Figure 1, it can be observed that 4 Tx antenna NAICS can provide of mean throughput gains of 20-40% and cell edge throughput gains of 30-75% over a variety of system loads relative to 2 Tx antenna NAICS.  While these results are for TM4, since benefits of array gain to PDSCH are at least as good in TM9/10, the array gain observed here will be at least as beneficial for those TMs. We also see in the Figure that EIRC and SLIC can have quite similar performance (which has also been observed at the link level [3]), and so gains of 4 Tx over 2 Tx antennas are similar across receiver types.  We should note that since CSI is calculated prior to interference cancellation, enhanced CSI reporting methods might improve the relative performance of SLIC to EIRC [4].
Observation: The gain of 4 Tx can be maintained when NAICS is configured
Networks using 4 CRS ports may not use 4 CRS ports on every cell.  Consequently, NAICS receivers need to maintain their gains when the number of CRS ports varies between transmitters.  

Observations:

· Interfering transmissions can use 1, 2, or 4 CRS ports
· NAICS signalling should support cases where the number of CRS ports varies between transmitters  

Proposal: 
· NAICS signaling supports 1, 2, and 4 CRS ports
· Including mixed CRS port deployments, i.e. different number of CRS ports for different cells  

3. Conclusion
In this contribution, we presented simulation results that demonstrate the benefit of 4 Tx antennas with NAICS.  The results lead to the following observations and proposal:

Observations: 
· The gain of 4 Tx can be maintained when NAICS is configured

· Interfering transmissions can use 1, 2, or 4 CRS ports
· NAICS signalling should support cases where the number of CRS ports varies between transmitters.
Proposal: 
· NAICS signaling supports 1, 2, and 4 CRS ports
· Including mixed CRS port deployments, i.e. different number of CRS ports for different cells  
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