3GPP TSG-RAN WG4 Meeting #79                                                            R4-164374
Nanjing, China, 23rd-27th May, 2016
Agenda Item:
6.3.2
Source: 
Ericsson
Title: 
Evaluation and simulation results for asynchronous network for PDCCH/PCFICH/PHICH
Document for:
Discussion
1 Introduction

As proposed in [1] of the WF on how to further evaluate and confirm the test scenario with MMSE-IRC receiver as following,
· Observation: 
· Sufficient gain can be obtained by using LMMSE-IRC receiver compared to LMMSE-MRC receiver under asynchronous networks on PDCCH/PCFICH/PHICH based on companies results from simulation assumption in the following page in WF as baseline simulation assumption.
· Take LMMSE-IRC as baseline candidate reference IM receiver and collect alignment and impairment results in next meeting for the asynchronous networks for PDCCH/PCFICH/PHICH from baseline simulation assumption.
· Further evaluate simulation assumption Option 2 in this WF for evaluation purpose only. In case no technical issue can be identified by Option 2 in next meeting the baseline assumption will be used for defining test case in next meeting based on alignment results.
· Use high INR to evaluate with purpose to check the gain of LMMSE-IRC receiver
· Use low INR to evaluate with purpose to check the robustness of LMMSE-IRC receiver
· Alignment and impairment results are expected to be provided for the following reference receiver structures for the following test cases
· LMMSE-MRC, LMMSE-IRC
In this contribution we provide simulation results accordingly and proposals for PDCCH/PCFICH/PHICH under asynchronous network.
2 Evaluation on simulation assumption Option 2
According to simulation assumption Option 2 Figure 1~4 show the BLER of PDCCH and PHICH with different timing offsets. As seen from the results sufficient gain has been observed under high INR and proper gain is also obtained even under low INR. With all the results provided under this test scenario no technical issues have been identified to apply MMSE-IRC to asynchronous network to improve the PDCCH/PCFICH/PHICH performance.
Observation 1: Sufficient gain has been observed under high INR and proper gain is also obtained even under low INR with simulation assumption Option 2 from [1].
Observation 2: No technical issues have been identified to apply MMSE-IRC to asynchronous network to improve the PDCCH/PCFICH/PHICH performance.
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(a) High INR













(b) Low INR
Figure 4 BLER for PDCCH with simulation assumption Option 2 with 1OFDM+2CPs timing offset
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(a) High INR













(b) Low INR
Figure 4 BLER for PDCCH with simulation assumption Option 2 with 2OFDM+2CPs timing offset
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(a) High INR













(b) Low INR
Figure 4 BLER for PHICH with simulation assumption Option 2 with 1OFDM+2CPs timing offset
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(a) High INR













(b) Low INR
Figure 4 BLER for PHICH with simulation assumption Option 2 with 2OFDM+2CPs timing offset

3 Performance results for baseline simulation assumption
The simulation results based on baseline simulation assumptions are shown in Figure 5 and Figure 6 for PDCCH and PHICH.
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Figure 4 BLER for PCFICH and PDCCH with high INR 100% load and AL=2
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Figure 6 BLER for PHICH with 100% load and high INR

Based on the results sufficient gain has been observed with the proposed baseline simulation assumption from [1] so it’s important to specify such tests under asynchronous network.

A WF is prepared in [2] and the corresponding CR is drafted in [3].

Proposal 1: Define proper requirements under asynchronous network for control channels with baseline simulation assumption as proposed from last meeting.
4 Conclusion

This contribution provides results for asynchronous network with MMSE-IRC receiver with observations and proposals as following.
Observation 1: Sufficient gain has been observed under high INR and proper gain is also obtained even under low INR with simulation assumption Option 2 from [1].
Observation 2: No technical issues have been identified to apply MMSE-IRC to asynchronous network to improve the PDCCH/PCFICH/PHICH performance.
Proposal 1: Define proper requirements under asynchronous network for control channels with baseline simulation assumption as proposed from last meeting.
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