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1 Introduction
In RAN4#61, most of the open issues for eICIC demodulation get agreed and captured in CR [1]. The left open issues are the blanking rate for ABS pattern, SIB-1 protection issue and the reference channel for PDSCH. In this contribution, we share our view with the left open issues. 
2 Blanking rate for ABS pattern

According to way forward paper [1], we have two options for the ABS pattern:
· FDD

· Option 1:

· [00000100, 00000100, 00000100, 01000100, 00000100]
· Option 2:
· [11000100,11000000,11000000,11000000,11000000]
· TDD

· Option 1:

· [0000000001, 0000000001]

· Option 2:

· [0000010011,0000000011]
In order to select the ABS pattern, the key controversial part is the blanking rate. In [1], system level results are provided to justify the use of 1/8 ABS pattern. The simulation assumption is presented in [1] and the system level simulation results are shown in Figure 1. From Figure 1, we can see that blue curves are always above red curves. In other words, from system point of view, 1/8 allows a higher network capacity. 
On the other hand, the use case of ABS in the currently agreed scenarios is therefore mainly limited to improving the cell edge performance (e.g. the 5%-ile of UEs), which is equally applicable for both macro and pico UEs. Considering that 5% of the worst UEs require slightly more resources due to worse channel quality, the maximum blanking rate (at either pico eNodeB or macro eNodeB) may be more than 5% but shall not exceed 10-15%, which is an extreme case for the currently agreed scenarios. 
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Figure 1: 50%-ile UE throughput versus satisfied traffic demand per macro area for (1/8,1,ABS) and (2/8,2,ABS) patterns.
On shall also have in mind that the requirements to be specified will most likely be generic, and that the requirements for a pattern with a lower blanking rate will automatically hold for a pattern with a higher blanking rate. This means that the restricted measurement requirements to be specified for eICIC TDM should allow for patterns with the lowest typical blanking rate expected in networks. If the requirements are based on high blanking rate, it is with risk for eNB to configure low blanking rate ABS pattern in practical network. 
In Figure 2, Figure 3 and Figure 4, link level simulation results are provided for PDSCH, PDCCH and PHICH. Simulation assumption keep align with [2]. For PDSCH, R.11 is used and for PDCCH, format 1 is transmitted according to the mail discussion. We show two methods to conduct channel estimation, one is with inter-subframe channel interpolation, and one is without inter-subframe channel interpolation. In the method without inter-subframe channel interpolation, the channel estimation is conducted based on all the available CRS resource in each subframe. In the method without inter-subframe channel interpolation, the available CRS resource in the adjacent channels is employed for channel estimation. In order to simiplify the simuation, all the subframe are assumed as ABS subframe. 
From Figure 2, Figure 3 and Figure 4, we can see that for PDCCH and PHICH, about 0.5 dB gain can be obtained in the envisioned SNR range. For PDSCH, the gain is much smaller. As expected, for PDCCH and PHICH, the performance is more sensitive to whether interpolation or not, since its avaible CRS resource is limited.

Based on these results, we can see that if the demodulation requirement is based on 2/8 rather than 1/8, it may rule out some UE implementation, i.e, the UE based on per-subframe channel estimation. it is contrary to RAN4 general rule, where requirements shall be generic. 

Futher, we need keep in mind the per-subframe based channel estimation may be a good candidate for the eICIC.  As we all know, in practical network, according to the scenarios, different ABS patterns may be configured by the network. In order to optimize the inter-subframe channel interpolotation, we shall use different filter set for the channel estimation for different ABS configuration. It will make the UE filter design very complex. But the achieved gain is not so significant. Hence, in this stage, it is not a good choice to rule out a practical algorithm. 
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Figure 2: PDSCH performance w/o inter-subframe channel interpolation
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Figure 3: PDCCH performance w/o inter-subframe channel interpolation
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Figure 4: PHICH performance w/o inter-subframe channel interpolation
In summary, from system point of view and UE implementation point of view, we shall consider 1/8 ABS pattern, rather than 2/8 ABS pattern. 
Proposal 1: 1/8 ABS pattern shall be taken for non-MBSFN ABS pattern.
3 SIB-1 protection issues

In San Francisco meeting, for SIB-1 protection issues, the group wishs to give guidance on RAN5 on the handling of SIB-1 in eICIC test. In [9], Intel proposes to use frequency domain coordination or frame shift to deal with SIB-1 protection problem. In [10], other methods are proposed to handle SIB-1 protection. In the on-line discussion in RAN4#61, Renesas proposes one possible solution: two stages are used for eICIC demodulation test, one stage is for initial setup and one stage is for test setup. Different SNR levels are used for these two stages. In the initial setup, SNR level is setting to enable SIB reading then change to test setup with other SNR level. With this proposal, it is clean and simple, and it reduces the test complexity. Futher, it enables the requirements independent on the specific setup and special SIB-1 protection solution. It makes the requirements more generic. We propose the following guideline to RAN5:
Proposal 2: Guideline to RAN5: In eICIC demodulation test, two stages may be used for demodulation test. One stage is for initial setup and one stage is for test setup. Initial setup at different level is to enable SIB reading then is changed to test setup.  
With the above guideline, SIB-1 protection with additional ABS subframe in aggressor cell may be not necessary.
Proposal 3: The ABS pattern for FDD and TDD is given by:
· FDD

·  [10000000, 10000000, 10000000, 10000000, 10000000]
· TDD

·  [0000000001, 0000000001]

4 Reference channel for PDSCH demodulation
In San Francisco meeting, system level simulation results are provided from different companies [4] [5] [6]. Based on system level simulation, the interference level is agreed. According to the agreement [7], the dominate interference
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. Obviously, for CRE UE, the serving cell SNR shall be smaller than the dominate interference level. Based on system level simulation [1], the serving cell 
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is about 1~4 dB. Hence, these system level simulation results shall be considered for the definition of PDSCH reference channel. 
Given
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, throughput for different FRC channel are given in Figure 5. From Figure 5, we summarize the SNR for the 70% of peak throughput in Table 1. From Table 1, we can see that for I_TBS=8, the target SNR is about 2.8 dB. With some implementation margin, it is in the CRE SNR range. Hence, we propose to use I_TBS=8 as the reference channel for eICIC PDSCH demdoluation. The details parameter for this reference channel is given in Table 2. One companion CR [8] is proposed to add it in 36.101. 
Proposal 4: New reference channel R.11-4 is defined for eICIC PDSCH demodulation. 
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Figure 5: Throuhgput for different FRC channels
Table 1: SNR needed for 70% of maximum throughput

	I_TBS
	SNR(dB)@70%

	8
	2.8

	10
	4

	11
	5

	12
	6.2

	13
	6.7


Table 2: Reference channel for eICIC PDSCH performance

	Parameter
	Unit
	Value

	Reference channel
	
	R.11 FDD
	R.11-4 FDD

	Channel bandwidth
	MHz
	10
	10

	Allocated resource blocks (Note 4)
	
	50
	50

	Allocated subframes per Radio Frame
	
	10
	10

	Modulation
	
	16QAM
	QPSK

	Target Coding Rate
	
	1/2
	1/2

	Information Bit Payload (Note 4)
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	12960
	6968

	  For Sub-Frame 5
	Bits
	n/a
	n/a

	  For Sub-Frame 0
	Bits
	12960
	6968

	Number of Code Blocks 
(Notes 3 and 4)
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	3
	2

	  For Sub-Frame 5
	Bits
	n/a
	n/a

	  For Sub-Frame 0
	Bits
	3
	2

	Binary Channel Bits (Note 4)
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	26400
	13200

	  For Sub-Frame 5
	Bits
	n/a
	n/a

	  For Sub-Frame 0
	Bits
	24768
	13200

	Max. Throughput averaged over 1 frame (Note 4)
	Mbps
	11.664
	6.271

	UE Category
	
	≥ 2
	≥ 2

	Note 1:      2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz

Note 2:      Reference signal, synchronization signals and  PBCH allocated as per TS 36.211 [4]

Note 3:      If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)

Note 4:      Given per component carrier per codeword.


5 Summary
In this contribution, simulation and link level simulation results are provided to justify the blanking rate of ABS pattern. In addition, different FRC channels are simulated and reference channel for eICIC PDSCH demodulation is defined. 
Proposal 1: 1/8 ABS pattern shall be taken for non-MBSFN ABS pattern.

Proposal 2: Guideline to RAN5: In eICIC demodulation test, two stages may be used for demodulation test. One stage is for initial setup and one stage is for test setup. Initial setup at different level is to enable SIB reading then is changed to test setup.  
Proposal 3: The ABS pattern for FDD and TDD is given by:

· FDD

·  [10000000, 10000000, 10000000, 10000000, 10000000]
· TDD

·  [0000000001, 0000000001]

Proposal 4: New reference channel R.11-4 is defined for eICIC PDSCH demodulation. 
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