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1
Introduction
Designing of ABS pattern for UE demodulation and CSI performance testing has been discussed for several meetings. Over the last email approval (after RAN4#60), several design principles were discussed. The main contentious issue was the split opinion of ABS pattern periodicity (i.e. 8ms or 10ms based). In [1], it is proposed the design of ABS pattern:
· should adopt as much as possible to a real deployment 

o    mixture of MBSFN and non-MBSFN ABS in the pattern is not precluded allowing verification in different scenarios

· should follow multiple periodicities (e.g. 8ms + 10ms) within the ABS bitmap to ensure protection to MIB/SIB1/PSS/SSS and DL control signaling
· should not cover all different ABS patterns

o    ideally we should aim to have 1 set for both Demod and CSI testing
Furthermore, for simplicity of test setup, we should also aim to follow commonly adopted DL scheduling of avoiding SF#5 in demodulation and SF#0 and #5 in CSI reporting tests. This coincides quite well with the protection to the MIB/SIB1/PSS/SSS signals.
In this contribution, we provide our design solution of ABS pattern based on the above design principles.
2
Discussion
In a synchronous LTE FDD network with HetNet deployment, collisions of MIB/SIB1/PSS/SSS signals between Macro and Pico can be avoided by coordinating a transmission offset of 2 subframes between the two cells. And these signals from the Pico can be further protected from Macro interference when MBSFN-ABS is transmitted in Macro DL subframe #0 and #5, such that the interference from Macro CRS is reduced. As shown in Figure 1, this corresponds to a 10ms based pattern design. Note that, these subframes are not for Pico DL scheduling in demod and CSI testing.
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Figure 1: MBSFN-ABS pattern for protecting MIB/SIB1/PSS/SSS.
Another consideration point is to also provide protection to DL control signalling, aligning to UL HARQ timeline, non-MBSFN or MBSFN based ABS can be placed in subframes based on a 8ms periodicity. An example of this ABS pattern design is shown in Figure 2.
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Figure 2: ABS pattern based on multiple periodicities.
Following from the example in Figure 2, the 8ms based non-MBSFN ABS pattern would be also the DL scheduling pattern (P_S1) for demodulation and CSI testing, except where it coincide with Pico subframe #5 (this is marked as x in Figure 3). This gives a total of 4 subframes every 40ms.

DL scheduling pattern for performance testing in dirty subframes (P_S2) can be defined on a 10ms based periodicity. As shown in Figure 3, dirty subframe scheduling can be in any one of subframe #2, #4, #6 or #8 within a frame. This would also give a total of 4 subframes every 40ms. And the pattern for interference (P_Int) is also given in Figure 3.
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Figure 3: New set of patterns for demodulation and CSI performance testing.
3
Conclusions

In this contribution, a new design of ABS pattern for UE demodulation and CSI reporting verification based on the designed principles listed in Section 1 is derived. The patterns given or based on Figure 3 for ABS, P_S1, P_S2 and P_Int are recommended to be adopted for performance testing.
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