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1. Introduction

According to RAN4 #63 Ad-hoc meeting minutes [1], some agreements on ABS pattern for MBSFN-ABS tests have been achieved, which are summarized below:
Agreed Way forward:
· ABS pattern: 

· FDD: TBD;

· TDD: 1/10 based pattern;

· The same ABS pattern will be used for all the demodulation test cases;

· Only schedule the MBSFN-ABS for all the demodulation tests.

Based on above agreed way forward, it is proposed that 1/10 based pattern is used for TDD ABS pattern. However, there still exist some arguments on FDD ABS pattern. In this contribution, we share our views on ABS pattern for MBSFN-ABS demodulation test, and provide simulation results correspondingly.
2. Discussion on MBSFN-ABS pattern
2.1 FDD MBSFN-ABS pattern

In the last meeting, we propose to use the mixed MBSFN-ABS and non-MBSFN-ABS patterns for the MBSFN-ABS eICIC demodulation tests and we also suggest protecting SIB-1 and uplink HARQ. The proposal follows the agreement on the design of non-MBSFN ABS pattern, where the low duty cycle ABS patterns (1/8 and 2/8) are used considering the practical usage and not decreasing the system throughput for macro cells and the ABS-s are inserted to guarantee the correct decoding of SIB-1 during the tests. And we also propose to only schedule the subframes overlapping with MBSFN-ABS for the demodulation tests.
However, the concern was raised on the mixed pattern of MBSFN-ABS and non-MBSFN-ABS:

· Under the mixed pattern, the receiver has to deal with the varying interference conditions even in the restricted measurement subframes;
· The performances of PCFICH/PDCCH, PDSCH and PHICH under MBSFN-ABS and non-MBSFN-ABS will be different;

· The CSI report is difficult to manage, since the interference levels from MBSFN-ABS and non-MBSFN-ABS are different which will affect the interference estimation across the restricted subframes.

Regarding the first two issues, if the agreement is to only schedule the MBSFN-ABS for all the demodulation tests, the problem can be solved. For the last issue, firstly it may be inevitable in the real network because MBSFN-ABS along cannot be employed and secondly the CQI mismatch could be mitigated by outer-loop link adaptation of eNB. And even if MBSFN-ABS was configured only, it could not be guaranteed that all the UE-s implemented the interference estimation only based on the CRS symbols in data region. In this case, the CQI mismatch exists too.
The other proposals from the last meeting were based on either TTI bundling scenario or the uplink HARQ limited scenario. But for the non-MBSFN ABS pattern, we preferred to use the more practical pattern. As we mentioned before, we should design the ABS pattern in a consistent way. Therefore we propose the 1/8 based and mixed pattern because it is a more typical use case.
The details of the mixed pattern of MBSFN-ABS and non-MBSFN-ABS are given in the following, which is the same as those in the last meeting. In Figure 1, all possible 1/8-based ABS patterns starting with MBSFN-ABS and without the subframe shift are given.

[image: image1.emf]0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9

0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9

0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9

0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9

0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9

0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9

0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9

5

0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9

Aggressor cell

Victim cell


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].

In this pattern, only three MBSFN-ABS subframes out of forty subframes would be scheduled in the test. MBSFN-ABS subframes are marked with red colour.
2.2 TDD MBSFN-ABS pattern

According to the agreed way forward, 1/10 based pattern is used for TDD ABS pattern. In order to maintain the consistency with non-MBSFN ABS test, 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].
In this pattern, subframe #5 in even frame is non-MBSFN ABS and subframe #9 is MBSFN-ABS. For TDD test, only subframe #9 within twenty subframes would be scheduled.

3. Simulation results

For MBSFN ABS’s FRC on PDSCH and PDCCH test, it is proposed to reuse the same FRC as non-MBSFN ABS. Figure 2 and Figure 3 show the simulation results for PDSCH and PDCCH for MBSFN ABS test. 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., 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)] without impairment margins, separately. 
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Figure 2 TM3 rank-2 performance for MBSFN ABS with ES/Noc1 =10dB, ES/Noc2=6dB
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Figure 3 PDCCH performance for MBSFN ABS with ES/Noc1 =4dB, ES/Noc2=1.5dB
4. Proposals
In this contribution, ABS patterns for MBSFN-ABS demodulation tests are 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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