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1 Introduction
In the last meeting Ran4#59, the feasibility of demodulation performance of rank 2 for TDM eICIC was discussed and simulation assumptions[1] for the evaluation of rank2 were made through e-mail discussion. This contributions presents the simulation results considering both of Non-MBSFN ABS with non CRS colliding and MBSFN  ABS with CRS colliding and our view on the feasibility.
2 Proposed simulation assumption
Proposed link-level simulation assumptions are provided in Table 1.

Table 1: Link-level simulation assumptions for the evaluation of rank-2 demodulation performance for eICIC

	Parameter
	Serving cell
	Interfering cell

	Carrier frequency
	2 GHz

	System bandwidth 
	10 MHz

	Cyclic prefix
	Normal

	Network synchronization
	Reference
	2.5 s time offset wrt. serving cell

	eNB antenna configuration
	2 Tx
	2 Tx

	UE antenna configuration
	2 Rx

	Channel model, Doppler frequency, spatial correlation
	ETU, 5 Hz, low spatial correlation

Use different channel seeds for the two different cells

	CRS configuration
	2 CRS
	2 CRS 

Non-colliding with serving cell or colliding with serving cell (see Note 2)

	SNR for serving/interfering cell
	Serving cell CRS SNR: 

Variable range
	Interfering cell CRS SNR: 

{no interference, 5, 10, 15} [dB]

	ABS configuration
	-
	Pattern: [11111111] (see Note 1)

Non-MBSFN ABS or MBSFN-ABS (see Note 2)

	Interference
	AWGN
	Explicitly modelled CRS transmission in ABS subframes

	Tx EVM
	6%

	Type of receiver
	Rel-8/9 baseline receiver
	No a-priori knowledge of interfering cell

	Channel and interference estimation at UE 
	Practical and realizable channel and noise estimates with no a-priori knowledge of the channel state information
	-

	PCFICH 
	CFI=3

	Transmit modes to be evaluated
	TM2

TM3
	-

	UE feedback configuration
	Feedback channel: PUCCH 1-0 

CQI feedback periodicity: 2 ms

RI feedback periodicity: 2 ms

Feedback delay: 8 ms
	-

	HARQ
	8 HARQ processes and max 4 transmissions
	-

	Outer-loop link adaptation target BLER
	10% target BLER for the 1st transmission (how to align with companies)
	-

	PCFICH/PDCCH detection
	Not considered
	-

	Resource allocation
	Full band (50 PRB)
	-

	Simulation length
	10000 sub-frames at minimum

	Performance metric
	PDSCH throughput vs. SNR
	-


Notes:

1. The chosen simplified ABS pattern is deemed sufficient for the purpose of this performance evaluation which focuses on demodulation performance under ABS interference. It does not reflect any realistic choice of ABS pattern in practical eICIC scenarios.
2. Rank-2 transmission is not seen a use case for colliding RS and non-MBSFN ABS in case a Rel-8/9 baseline receiver is assumed.

3. Interfering cell signal shall be explicitly modelled at link-level.

4. Single-cell performance shall be provided as reference.

5. Companies should provide additional information on the receiver algorithm for calibration purpose.

6. TM4 may be evaluated using these assumptions as baseline.

3 Simulation Results
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Figure 3.1 Non-MBSFN ABS with Non CRS colliding
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Figure 3.2 MBSFN ABS with CRS colliding

Figure 3.1 and figure 3.2 show the simulation results using Non-MBSFN ABS with Non CRS colliding and MBSFN ABS with CRS colliding respectively. From the simulation results, we can make observation as follows.

· Observation 1: In case of Non-MBSFN ABS with Non CRS colliding, the enhancing demodulation performance by rank 2 starts to be shown remarkably at serving cell SNR of 14dB, 18dB and 24dB which are corresponding to interfering cell SNR of 5dB, 10dB and 15dB respectively.

· Observation 2: In case of MBSFN ABS with CRS colliding, the enhancing demodulation performance by rank 2 is shown at serving cell SNR of over 14dB in all cases of interfering cell SNR of 5dB, 10dB and 15dB.
4 Conclusion

In this contribution, we presented the simulation results for feasibility of rank2 for TDM eICIC. As seen above observations,  the serving cell SNR which is equal and higher than 16dB is feasible to have enhanced demodulation performance by using rank2 at interfering cell SNR of 5dB, 10dB and 15dB. 
We recommend that these simulation results are reflected to decide that rank2 test case is feasible or not. Additionally, a real operating SNR region should be considered together for rank 2 feasibility.
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