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1
Introduction
In the last RAN4 meeting, the UE demodulation scenarios for eICIC were discussed and the way forward was agreed upon [1].

· TM1 and TM2 are used for eICIC demodulation tests

· TM3/4 with 2-rank transmission will be checked until May meeting

· Baseline frame configuration to be chosen in May meeting

· UE category: [1] - 5

· PDCCH/ PHICH testing will be discussed in May
This contribution discusses eICIC UE demodulation scenarios, especially frame configuration for PDSCH (included TM3/4 test) and PDCCH/ PHICH testing.
2
Discussion
From operator's point of view, the following points are required.

· High throughput transmission

· To compensate for the degradation of macro cell throughput from TDM’ed subframe configurations

· 2-rank transmission is important
· Wide cell coverage (Cell range expansion)

· To connect many UEs with eICIC node
· Need to good PDCCH/ PHICH demodulation performance and 1-rank transmission
Test coverage and frame configurations should be defined based on the above points.
1, PDSCH demodulation performance

The impact on Normal ABS and MBSFN configuration should be considered for PDSCH demodulation performance test, though there are also impacts on colliding/ non-colliding RS in any way.
· Normal ABS configuration

· Large macro-cell interference would be occurred
· MBSFN configuration

· No-interference is occurred in PDSCH region due to no-transmission on macro cell
From the above analysis, high throughput (2-rank transmission) could be provided in MBSFN configuration. Thus, 2-rank transmission test scenarios should be specified in at least MBSFN frame configuration in initial test scenarios.
Proposal 1) 2-rank transmission test scenarios should be specified in at least MBSFN ABS frame configuration.

For 2-rank transmission, two modes could be generally configured in Release 8, Transmission mode 3 (TM3) and 4 (TM4). TM3 could be performing better than that of TM4 in some cases, such as middle/ high speed environments, due to feedback latency. TM4 would be utilized to obtain high throughput in other environment. The operators, which have already deployed LTE services, would select the same transmission mode used in already macro cell in order to deploy eICIC network easily and quickly. Thus, both TM3 and TM4 test scenarios should be defined for eICIC demodulation performance scenarios, taking all things consideration for actual network deployment.

Proposal 2) Both TM3 and TM4 test scenarios should be defined in eICIC UE demodulation performance
On the other hand, it would be actually necessary to configure Normal ABS subframe since the number of MBSFN subframe is limited. However, the throughput limitation would be occurred in Normal ABS configuration because of interference on PDSCH region from macro-cell. Thus, 1-rank transmission test would be suitable for Normal ABS configuration, and would be necessary for also sufficient cell coverage, especially in cell range expansion. Naturally, it is preferable to define both Normal ABS and MBSFN configuration for 1-rank transmission tests. 
Proposal 3) 1-rank transmission test scenarios should be specified in at least Normal ABS frame configurations

2. PDCCH/ PHICH demodulation performance

The PDCCH/ PHICH demodulation performance of both colliding and non-colliding RS would suffer from the interference from macro and other eICIC node [2]. Those impacts, however, are different because of the following reasons.
· Non-colliding RS configuration case

· Large interference is occurred in PDCCH region, and degradation of SIR

· Colliding RS configuration case

· Large interference is occurred on CRS, and degradation of channel estimation
From [2], it seems that the performance loss of non-colliding RS configuration would be larger than that of colliding RS case. However, both test scenarios should be specified for eICIC deployment because main causes are different for the performance loss, such as SIR degradation or channel estimation degradation. 
Proposal 4) PDCCH/PHICH test scenarios should be specified in both colliding and non-colliding RS frame configurations

Concretely, we propose the following minimum sets of test scenarios.
· 1-rank transmission test scenario (at least 2 test scenarios)

· Transmission mode: Both TM3 and TM4

· Frame configuration: Normal ABS with Non-colliding RS

· It is preferable to add MBSFN with Colliding RS configuration

· Modulation and coding: 16QAM 1/2 or 64 QAM 3/4

· MIMO configuration: 2x2 low for TM3, and 4x2 low for TM4

· Channel model: EVA5

· 2-rank transmission test scenario (at least 2 test scenarios)

· Transmission mode: Both TM3 and TM4

· Feedback mode on TM4: PUSCH 3-1 (Single PMI report)

· Frame configuration: MBSFN with Colliding RS

· MIMO configuration: 2x2 low for TM3, and 4x2 low for TM4
· Modulation and coding: QPSK 1/3

· Channel model: EVA 70 for TM3, and EPA5 for TM4

· PDCCH/ PHICH test scenario

· Frame configuration: Both colliding and non-colliding RS (Normal ABS or MBSFN ABS)

3
Conclusion
This contribution discussed the eICIC UE demodulation performance scenarios. Our proposals are summarized below:
Proposal 1) 2-rank transmission test scenarios should be specified in at least MBSFN ABS frame configuration.

Proposal 2) Both TM3 and TM4 test scenarios should be defined in eICIC UE demodulation performance

Proposal 3) 1-rank transmission test scenarios should be specified in at least Normal ABS frame configurations

Proposal 4) PDCCH/PHICH test scenarios should be specified in both colliding and non-colliding RS frame configurations
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