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1. Introduction

According to the Ad-hoc agreement [1] during RAN4 meeting #62bis, one of the agreements for MBSFN-ABS tests is that: For colliding RS, MBSFN-ABS tests for PDSCH and PDCCH should be introduced. In this contribution we provide the simulation assumptions for PDCCH/PCFICH test on MBSFN ABS. And we reinitialize the discussion on the MBSFN-ABS pattern.
2. Simulation assumptions for PDCCH/PCFICH test on MBSFN ABS
Table 1 and Table 2 provide the simulation assumptions for PDCCH/PCFICH demodulation test for FDD and TDD on MBSFN ABS, the interested companies are highly encouraged to provide the both alignment results and impairment results based on these simulation assumptions in RAN4 #63 meeting.
In the simulation assumptions, Cell 1 corresponds to the serving cell and Cell 2 corresponds to the interfering macro cell.

Table 1 Simulation assumptions for PDCCH/PCFICH for FDD on MBSFN ABS
	Parameter
	Value

	
	Cell 1
	Cell 2

	System bandwidth
	10 MHz

	Cyclic prefix
	Normal
	Normal

	Cell ID
	0
	126 (colliding CRS)

	Subframe Configuration
	Non-MBSFN
	MBSFN

	Antenna configuration
	EVA5, 2x2, low correlation

	Reference channel
	Format 1, i.e. R.15-1 FDD;
	N/A

	Propagation conditions
	EVA5
	EVA5, statistically independent

	Number of control OFDM symbols 
	3 symbols per subframe

	Tx EVM error 
	6%
	N/A

	ABS pattern in interfering cell
	N/A
	[00000100 00000100 00000100 01000100 00000100]

	CSI subframe sets, CCSI,0
	[00000100 00000100 00000100 01000100 00000100]
	N/A

	CSI subframe sets, CCSI,1
	[11111011 11111011 11111011 10111011 11111011]
	N/A

	Scheduling for the test
	PDCCH/PCFICH other than that associated with SIB1/Paging are transmitted in the serving cell subframe when the subframe is overlapped with the ABS subframe of aggressor cell.
	N/A

	Interference model
	N/A
	On ABS:CRS will be transmitted and no PDCCH/PCFICH and PDSCH will be transmitted; SIB-1 will not be transmitted.
On non-ABS: CRS and data (OCNG on the PDCCH/PCFICH and PDSCH regions) will be transmitted.

	Interference level
	N/A
	Ei-dom /Noc1 = 4dB, Ei-dom /Noc2 =1.5dB, Ei-dom /Noc3 = -1.2dB

	Time Offset between Cells
	2.5 (s for interfering cell with respect to serving cell

	Number of PHICH groups (Ng)
	1
	N/A

	PHICH duration
	Extended
	N/A


Table 2 Simulation assumptions for PDCCH/PCFICH for TDD on MBSFN ABS
	Parameter
	Value

	
	Cell 1
	Cell 2

	System bandwidth
	10 MHz

	Cyclic prefix
	Normal
	Normal

	Uplink downlink configuration
	1
	1

	Special subframe configuraiton
	4
	4

	Cell ID
	0
	126 (colliding CRS)

	Subframe Configuration
	Non-MBSFN
	MBSFN

	Antenna configuration
	EVA5, 2x2, low correlation

	Reference channel
	Format 1, i.e. R.15 TDD;
	N/A

	Propagation conditions
	EVA5
	EVA5, statistically independent

	Number of control OFDM symbols 
	3 symbols per subframe

	Tx EVM error 
	6%
	N/A

	ABS pattern in interfering cell
	N/A
	[0000010001,0000000001]

	CSI subframe sets, CCSI,0
	[0000010001 0000000001]
	N/A

	CSI subframe sets, CCSI,1
	[1100101000 1100111000]
	N/A

	Scheduling for the test
	PDCCH/PCFICH other than that associated with SIB1/Paging are transmitted in the serving cell subframe when the subframe is overlapped with the ABS subframe of aggressor cell.
	N/A

	Interference model
	N/A
	On ABS:CRS will be transmitted and no PDCCH/PCFICH and PDSCH will be transmitted; SIB-1 will not be transmitted.

On non-ABS: CRS and data (OCNG on the PDCCH/PCFICH and PDSCH regions) will be transmitted.

	Interference level
	N/A
	Ei-dom /Noc1 = 4dB, Ei-dom /Noc2 =1.5dB, Ei-dom /Noc3 = -1.2dB

	Time Offset between Cells
	2.5 (s for interfering cell with respect to serving cell

	Number of PHICH groups (Ng)
	1
	N/A

	PHICH duration
	Extended
	N/A

	ACK/NACK feedback mode
	Multiplexing
	


3. Discussion on MBSFN-ABS pattern
3.1 FDD MBSFN-ABS pattern

For non-MBSFN ABS, the agreements for ABS pattern are as follows:

· Working assumption: 

· Simulation does not model the SIB1 collision and PDCCH collision in subframe 5;
· ABS pattern include SIB-1 protection;
· Data not scheduled on subframe 5;

· Interfering cell modelling leaves to RAN5 with RAN4 guidance.
In Figure 1, all possible 1/8-based ABS patterns starting with MBSFN-ABS and without the subframe shift are given. The x/8-based ABS pattern, where x >1, would be the combination of these 1/8-based patterns. If the agreement for non-MBSFN-ABS was followed, 1/x based ABS pattern would be suggested.
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Figure 1 FDD 1/8 based MBSFN-ABS pattern (without subframe shift): dark green - MBSFN, dark blue - ABS, blue - SIB-1

If considering 8ms uplink HARQ protection and no SIB-1 protection, three subframes are MBSFN-ABS and two are non-MBSFN ABS as shown by the dark blue ones in Figure 1. If considering SIB-1 protection, only one additional subframe are needed for the ABS pattern starting with #1 subframe and two additional subframes are needed for the rest of the candidate patterns. So in order to avoid wasting resources, the following ABS pattern would be feasible, i.e., 1/8 based MBSFN-ABS pattern starting with subframe #1 and with one additional subframe inserted to protect SIB-1, which is [01000100 01000000 01000000 01000000 01000000].

As shown in TS36.331, the IE MBSFN-SubframeConfig defines subframes that are reserved for MBSFN in downlink.
MBSFN-SubframeConfig information element
-- ASN1START

MBSFN-SubframeConfig ::=


SEQUENCE {


radioframeAllocationPeriod


ENUMERATED {n1, n2, n4, n8, n16, n32},


radioframeAllocationOffset


INTEGER (0..7),


subframeAllocation




CHOICE {



oneFrame






BIT STRING (SIZE(6)),



fourFrames






BIT STRING (SIZE(24))


}

}

-- ASN1STOP

In order to support the ABS pattern given in Figure 1, the item of fourFrames with 24 bits will be chosen for subframeAllocation.

If we dig into the pattern, we could find that its two-frame shift version is the same as the ABS pattern used for MBSFN-ABS, i.e., [00000100 00000100 00000100 01000100 00000100]. And from scheduling point of view, two patterns are the same. 

Therefore we suggest that

Proposal 1: the same ABS pattern as those for non-MBSFN ABS FDD tests will be used for MBSFN ABS FDD tests, which is [00000100 00000100 00000100 01000100 00000100].

For the test, the subframe #5 should not be scheduled. So for PDSCH test, only four subframes out of forty subframes would be used, among which three subframes are MBSFN-ABS and one subframe is the non-MBSFN subframe.

3.2 TDD MBSFN-ABS pattern

For TDD, UL/DL configuration 1 would prevail in practice. As shown in Figure 2, if 1/10 based pattern be used, there would be two candidates. Among them, the second one is the same as that used for TDD non-MBSFN ABS test. Therefore it is suggested that:

Proposal 2: the same ABS pattern as those for non-MBSFN ABS TDD tests will be used for MBSFN ABS TDD tests, which is [0000010001 0000000001].
For the test, the subframe #5 should not be scheduled. So for PDSCH test, only two subframes out of twenty subframes would be used, among which both two subframes are MBSFN-ABS.
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Figure 2 TDD 1/10 based MBSFN-ABS pattern (without subframe shift): dark green - MBSFN, dark blue - ABS, blue - SIB-1
3.3 Simulation results

For the MBSFN ABS’s FRC on PDSCH and PDCCH test, it is proposed to reuse the same FRC as non-MBSFN ABS. Figure 3 and Figure 4 show the simulation results for PDSCH and PDCCH for MBSFN ABS test. The channel estimation is based on the whole subframe’s CRS-s in both PDSCH and PDCCH tests. Subframe #5 and non-MBSFN ABS are not scheduled in this simulation, i.e., the scheduled MBSFN ABS pattern are:
FDD: [00000000 00000100 00000100 00000000 00000100]
TDD: [0000000001 0000000001]
From below simulation results, we can observe that the target serving SNRs are [9.9dB (FDD), 10.1dB (TDD)] and [-7.1dB (FDD), -7.1dB (TDD)] separately. 
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Figure 3 TM3 rank-2 performance for MBSFN ABS with ES/Noc1 =10dB, ES/Noc2=6dB
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Figure 4 PDCCH performance for MBSFN ABS with ES/Noc1 =4dB, ES/Noc2=1.5dB
4. Proposals
In this contribution, simulation assumptions for PDCCH/PCFICH test on MBSFN ABS and MBSFN ABS pattern have been discussed, proposals are summarized below:

Proposal 1: the same ABS pattern as those for non-MBSFN ABS FDD tests will be used for MBSFN ABS FDD tests, which is [00000100 00000100 00000100 01000100 00000100].
Proposal 2: the same ABS pattern as those for non-MBSFN ABS TDD tests will be used for MBSFN ABS TDD tests, which is [0000010001 0000000001].
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