3GPP TSG-RAN WG4 Meeting #68bis
R4-134725
Riga, Latvia, 7 - 11 Oct, 2013
Agenda item:
7.5.1.1
Source: 
Qualcomm Incorporated
Title: 
FeICIC PBCH-IC Evaluation Results and Test Cases
Document for:
Discussion
1. Introduction
In RAN4#68, progress has been made to further resolve open items. This was captured in the ad hoc meeting minutes in [1]:

· Bandwidth for the serving cell and aggressor cells:
· Option 1: 10MHz for serving cell and aggressor cells
· Alternative 1: use 10MHz wide band CRS for CRS-IC and channel estimation;

· Alternative 2: use central 6PRB CRS for CRS-IC and channel estimation.
· Option 2: 1.4MHz for serving cell and aggressor cells
· Further discussion on whether the ABS pattern will be used for FeICIC PBCH test is needed.
A CR was introduced to capture the test and simulation requirements in [2].
In this contribution we present the following:

1. Link level simulation results for PBCH-IC with and without ABS patterns

2. Link level simulation results for PBCH-IC for 10MHz system bandwidth (wideband channel estimation) and 1.4MHz system bandwidth

3. Discussion on introducing ABS pattern in the test case
4. Discussion on choosing the system bandwidth and the channel estimation algorithm

2. Simulation Assumptions

Simulation assumptions in this paper follow the parameters defined in [2]. Table 2.1 and 2.2 show these for convenience.
Table 3.1 shows additional simulation parameters.
Table 2.1: Test Parameters for PBCH (FDD)

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	Downlink power allocation
	PBCH_RA 

OCNG_RA
	dB
	-3
	-3
	-3

	
	PBCH_RB 

OCNG_RB
	dB
	-3
	-3
	-3
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	dBm/15kHz
	[-98]
	N/A
	N/A
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	dB
	Reference Value in Table 8.6.1.2.3-2
	4
	2

	BWChannel
	MHz
	TBD
	TBD
	TBD

	Time Offset between Cells
	(s
	N/A
	[3]
	[-1]

	Frequency shift between Cells
	Hz
	N/A
	[300]
	[-100]

	Cell Id
	
	0
	126
	1

	Unused RE-s and PRB-s
	
	OCNG
	OCNG
	OCNG

	Cyclic prefix
	
	Normal
	Normal
	Normal

	Note 1:
The number of the CRS ports in Cell1, Cell2 and Cell 3 is the same.

Note 2:
SIB-1 will not be transmitted in Cell2 and Cell 3 in the test.
Note 3:
The PBCH transmission from Cell 1, Cell 2 and Cell 3 overlap. The same PBCH transmission redundancy version is used for Cell 1, Cell 2 and Cell 3.


Table 2.2: Minimum performance (FDD)

	Test Number
	Reference Channel
	Propagation Conditions (Note 1)
	Antenna Configuration and Correlation Matrix (Note 2)
	Reference Value

	
	
	Cell 1
	Cell 2
	Cell 3
	
	Pm-bch (%)
	SNR (dB) (Note 3)

	1
	TBD
	[ETU30]
	[ETU30]
	[ETU30]
	2x2 Low
	1
	TBD

	Note 1:
The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.
Note 2:      The correlation matrix and antenna configuration apply for Cell 1, Cell 2 and Cell 3.
Note 3:
SNR corresponds to 
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of cell 1.


Table 2.3: Additional simulation assumptions
	Assumption
	Value

	Carrier frequency
	2GHz

	Bandwidth
	Option 1: 10MHz for serving cell and aggressor cells

Option 2: 1.4MHz for serving cell and aggressor cells

	ABS Pattern
	Option 1: Not defined
Option 2:

01010101
01010101
01010101
01010101
01010101

	Noc
	Noc1 = Noc2 = Noc3 = -98 dBm/15KHz

	Tx EVM
	6%

	Receiver
	Evaluate the following

· PBCH IC of 2 aggressors

· PBCH IC of 1 aggressor (for information)

· No PBCH IC (for information)
CRS-IC is always enabled for all the above cases.
Realistic and practical channel and interference estimation.


3. Simulation Results
Simulation results for PBCH using 10 MHz BW and 1.4 MHz BW are shown in figures 3.1 and 3.2, respectively. The SNR values at 1% Pm-bch are shown in Table 3.1. Note that CRS-IC of two aggressors is enabled, regardless of the number of cells for PBCH IC.
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Figure 3.1: PBCH (10 MHz)
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Figure 3.2: PBCH (1.4 MHz)


Table 3.1: SNR values at 1% Pm-bch
	Scenario
	Es/Noc (dB) @ 1% Pm-bch
BW: 10 MHz - WB ChEst
	Es/Noc (dB) @ 1% Pm-bch
BW: 1.4 MHz

	ABS Pattern
	Defined
	Not Defined
	Defined
	Not Defined

	0 cell PBCH IC
	-4.00
	-3.87
	> 0
	> 0

	1 cell PBCH IC
	-7.69
	-7.25
	-2.05
	-2.05

	2 cell PBCH IC
	-9.12
	-8.19
	-5.04
	-4.49


Table 3.2 shows the RAN4 spec requirements with implementation margins for 2 cell PBCH-IC cases.

Table 3.2: SNR requirements for 2-cell PBCH-IC
	 2-cell PBCH-IC
	SNR point (dB) w/o implementation margin
	SNR point (dB) with implementation margin

	10 MHz (WB Ch Est) + ABS defined
	-9.12
	-7.62

	10 MHz (WB Ch Est)
	-8.19
	-6.69

	1.4 MHz  + ABS defined
	-5.04
	-3.54

	1.4 MHz
	-4.49
	-2.99


4. Discussion
ABS Pattern Introduction
The performance of the PBCH-IC in ABS and non-ABS SF would be different. Hence in makes sense for the test to define an ABS pattern for the UE while making sure the measurements for PBCH are made on the non-ABS subframes only. 

We would like to propose to adopt the ABS pattern used in the simulations in this document.

Proposal 1: Define ABS pattern for PBCH-IC test. 
Proposal 2: Define the ABS pattern as: 0101010101010101010101010101010101010101

System BW: 10MHz vs 1.4MHz 
It is seen that with 2-cell PBCH IC, the PBCH can be reliably decoded under 9dB CRE.

It is also expected that the PBCH-IC performance for 1.4MHz BW would be worse than that under 10MHz. The primary reason is that the improved channel estimation and CRS-IC performance for 10MHz translates to better cancellation of PBCH. On the other hand, the poorer CRS-IC and channel estimation performance for 1.4MHz leads to less accurate cancellation of PBCH.
If RAN4 specifies the PBCH-IC requirement based on 1.4MHz, RAN4 takes a risk that the requirement is too loose and that UEs that perform a poor job of PBCH-IC for 10MHz may still pass the 1.4MHz-based requirement. Given that a signaling option is precluded and that a FeICIC UE solely relies on PBCH-IC to obtain MIB, the requirement should be such that good PBCH IC performance for typical deployment scenarios (i.e. 10MHz) is guaranteed. Thus, it is desirable to define PBCH IC requirement based on 10MHz system bandwidth.
It is also expected that the performance of the BW=1.4MHz case would be similar to the performance of the BW=10MHz with narrow band CRS-IC and channel estimation. Thus the same argument above holds for 10MHz with narrow band CRS-IC and channel estimation. 

Proposal 3: For PBCH-IC test, define requirements based on 10MHz system bandwidth with wide band CRS-IC and channel estimation.
5. Conclusions
In this contribution we provided link level simulation results for FeICIC PBCH-IC based on agreed assumptions
Proposal 1: Define ABS pattern for PBCH-IC test. 

Proposal 2: Define the ABS pattern as: 0101010101010101010101010101010101010101

Proposal 3: For PBCH-IC test, define requirements based on 10MHz system bandwidth with wide band CRS-IC and channel estimation.
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