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Discussion
1
Introduction
This contribution provides simulation results for Rel-10 eICIC radio link monitoring requirements. Simulations are performed according to the agreed assumptions in [1] (refining earlier parameters in [2]). These are listed below for convenience.
Table 1: Simulation scenarios
	Scenario
	Description
	ABS pattern
	CFI
	Channel model
	Verification point

	RLM-1
	2x2 8CCE DCI1A 10MHz SFBC FDD
	Non-MBSFN ABS

[10000000]
	3
	ETU30
	10%

	RLM-2
	2x2 4CCE DCI1C 10MHz SFBC FDD
	Non-MBSFN ABS

[10000000]
	3
	ETU30
	2%

	RLM-3
	2x2 8CCE DCI1A 10MHz SFBC TDD
	Non-MBSFN ABS

[1000000000]
	3
	ETU30
	10%

	RLM-4
	2x2 4CCE DCI1C 10MHz SFBC TDD
	Non-MBSFN ABS

[1000000000]
	3
	ETU30
	2%


· Note: once the open issues on MBSFN-ABS are finished, the work split and the simulations for MBSFN-ABS cases on RLM shall be provided.
· The simulation assumptions are listed as follows, which are mainly based on the agreements of adopting ETU30 as the propagation channel, and the other parameters are derived from R4-110551.

· PDCCH formats

· Out-of-sync: 8CCE DCI1A 10 MHz

· In-sync: 4CCE DCI1C 10 MHz

· Channel model for both Serving cell and Interfering cell

· ETU30

· Interfering cell

· Normal ABS (Non-MBSFN ABS) with non CRS collision

· CFI for Serving cell

· CFI: 3 (w/o PCFICH decoding)

· Extended PHICH duration is assumed for Serving cell 

· Serving cell SNR: -14 to 0 dB

· Interfering cell SNR:  [5] dB
2
SNR at verification point (Qin, Qout)
The eICIC RLM in-sync and out-of-sync performance is investigated for the agreed scenarios in Table 1. PDCCH performance is shown in the form of block error rate (BLER) vs. serving cell signal-to-noise ratio (SNR), for 5 dB interferer cell SNR. The required serving cell SNR for achieving a specific RLM performance target (either Qin: 2% or Qout: 10%) is provided in Table 2. 
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Figure 1: RLM-1 – FDD, Out-of-sync
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Figure 2: RLM-2 – FDD, In-sync


Table 2: Serving cell SNR at verification point
	Scenario
	Verification point
	SNR at verification point [dB]

	RLM-1
	Qout=10% BLER
	-8.8

	RLM-2
	Qin=2% BLER
	-4.3


For TDD, performance is assumed to be the same since PDCCH demodulation would be very similar.
3
Deriving SNR thresholds for RLM test cases
On the basis of these results, on may follow the same methodology as the one used in Rel-8 timeframe to derive SNR thresholds in RLM test cases [4], which reads: 

1. SNR2 = Qout + margin1 dB

2. SNR3 = Qout – margin1 dB

3. SNR4 = Qin – margin2  dB

4. SNR5 = Qin + margin2  dB

5. And finally, SNR1 = SNR5.

6. Qout and Qin correspond to the average of SNR points from simulation results of different companies for out-of-sync and in-sync PDCCH formats respectively.
During Rel-8 timeframe, a +/- 2.5 or 3 dB tolerance around Qout/Qin levels was allowed for to accommodate signal level variations post-Layer 1 filtering as ETU 70 Hz channel is one of the potential test channels used [4]. As a starting point, we select the same values of the margins as for Rel-8 for ETU 70 Hz case, that is:
· margin1 = 3 dB;

· margin2 = 2.5 dB.

However, one needs to bear in mind that ETU 30 Hz is assumed in Rel-10 eICIC RLM, and it worth that RAN4 considers whether different values of the margins would be needed, as the reduced fading rate is somewhat more challenging from a filtering and evaluation period perspective.
Based on the values in Table 2, we may compute the corresponding RLM thresholds for eICIC RLM test cases for FDD/TDD assuming Rel-8 methodology. Results from other companies need to be accounted before the final test requirement is derived and we provide some further considerations on this. We propose to apply the same RLM thresholds for both FDD and TDD test cases.
Table 3: RLM thresholds for Rel-10 eICIC for FDD and TDD derived based on Rel-8 methodology (steps 1-5) and results in Table 2.
	RLM test case
	SNR1[dB]
	SNR2 [dB]
	SNR3 [dB]
	SNR4 [dB]
	SNR5 [dB]

	Out-of-sync
	-1.8 
	-5.8
	-11.8
	-
	-

	In-sync
	-1.8
	-5.8
	-11.8
	-6.8
	-1.8


When it comes to setting the requirements for Rel-10 eICIC RLM, we see two possible options:
· Option 1: Follow Rel-8 methodology of averaging results among different companies for Qin/Qout at respective verification points, and then derive RLM thresholds correspondingly (i.e. steps 1-5).
· Option 2: Consider the following alternative methodology for deriving the RLM thresholds:
· Relax Rel-8/9 RLM thresholds by a delta of x dB, for instance x=[1] dB.
Option 1 would be suitable provided that sufficiently large number of companies are able to contribute results, while Option 2 is likely safer approach if the set of results from different companies is small. 
For Option 2, x=1 dB could be considered, in the sense that it corresponds in average to the observed degradation between the single cell case (comparable to Rel-8 performance) and the curve with a 5 dB interferer (Rel-10 eICIC) in Figure 1 and Figure 2. Note that Option 2 with x=1.5 dB was proposed in reference [5].

4
Conclusion
This contribution provided simulation results in view of setting requirements for Rel-10 eICIC RLM. Values of the SNR at verification points are provided in Table 2.
Proposal 1: Apply the same RLM thresholds in FDD and TDD test cases.
Proposal 2: Consider the two following options for setting the RLM thresholds for Rel-10 eICIC:
· Option 1: Follow Rel-8 methodology of averaging results among different companies for Qin/Qout at respective verification points, and then derive RLM thresholds correspondingly (i.e. steps 1-5).

· Option 2: Consider the following alternative methodology for deriving the RLM thresholds:

· Relax Rel-8/9 RLM thresholds by a delta of x dB, for instance x=[1] dB.
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Annex – Simulation Assumptions
Table 4: Simulation assumptions for serving cell
	Common parameters
	Value

	Channel coding
	According to Sections 5.3.3 and 5.3.4 of 36.212

	Physical channel processing
	According to Sections 6.7 and 6.8 of 36.211

	
	

	Power allocation: 2 TX  for Out-of-Sync
	PDCCH_RA = PDCCH_RB = 1 dB 

PCFICH_RA = PCFICH_RB = 1 dB

	Power allocation: 2 TX  for In-Sync
	PDCCH_RA = PDCCH_RB = -3 dB 

PCFICH_RA = PCFICH_RB = 1 dB

	PHICH duration
	Extended PHICH for all scenarios

	Number of PHICH groups 
	Ng=1

	PDCCH content
	All PDCCH resources (in addition to the desired PDCCH) shall be occupied by non-zero data. Transmission power for non-desired PDCCH should be de-boosted so that the total transmission power should be the maximum transmission power.

	Cyclic prefix
	

	Scheduling rate
	Up to ABS patterns

	Blind decoding
	Not taken into account in the simulations

	Interference
	AWGN for background noise modeling; 

Interfering cell has full RB transmission in both control and data region on normal subframes; only CRS transmission in ABS subframes.

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

	Simulation length
	10000 sub-frames at minimum

	TDD frame structure
	Uplink-downlink configuration: 1 

Special sub-frame configuration: 6



