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1
Introduction
In RAN4 #60bis meeting, it is agreed that victim cell SIB1 needs protection in eICIC test scenarios [1]. Options of ABS patterns are also listed in [1]. In this contribution, we discuss the SIB1 protection by using these ABS patterns. We show that with only ABS patterns SIB1 still suffers strong interference and other techniques like frame number shift between aggressor and victim cells are also needed to protect SIB1.
2
Discussion of SIB1 protection with ABS
For simplicity, the following discussion is based on FDD. The same reasoning can be applied to the TDD case. In [1], the 2 options of ABS pattern are

Option 1: [00000100, 00000100, 00000100, 01000100, 00000100]

Option 2: [11000100,11000000,11000000,11000000,11000000]

SIB1 is transmitted in subframe #5 of even SFN. As marked in red, subrame #5 of even number of frames are protected by ABS using these two options, thus giving potential for SIB1 protection. To ensure backwards compatibility, aggressor eNB still transmits SIB1 even though the subframe is ABS [2]. Thus if the victim and the aggressor cell are synchronized in SFN, SIB1 collision between them will happen unless there is some kind of inter-cell co-scheduling to avoid collision [3]. With SIB1 collision applying ABS to the aggressor cell does not help to reduce the interference level for victim cell SIB1 decoding. Figure 1 shows the victim SIB1 performance with SIB1 collision when SIB1 occupies the entire 10 Mhz band. It is seen that the performance degrades a lot with increasing interference level.
[image: image1.emf]-12 -10 -8 -6 -4 -2 0 2 4

10

-3

10

-2

10

-1

10

0

 SNR(dB)

 BLER

 SIB1 BLER performance, No SFN shift with ABS, payload bits = 1736, 10M BW, 2x2 EVA-5Hz 

 

 

INR = 0dB

INR = 2dB

INR = 4dB

INR = 6dB

INR = 8dB

INR = 10dB


Figure 1: SIB1 performance of no SFN shift with ABS
Since there is only one SIB1 transmission every two frames, to avoid colliding, aggressor and victim cells can transmit their SIB1 alternatively in time. However, SIB1 is always transmitted in even frame number, so the SFNs of the two cells should have an odd number of frame shift, as shown in Figure 2 below.
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Figure 2: Frame number shift to avoid SIB1 collision
With proper SFN shift, any ABS pattern option in [1] can provide good protection to SIB1 of the victim cell. Figure 3 shows performance of collision-free SIB1 by SFN shift together with ABS. The performance is much improved compared to the case without SFN shift.
[image: image3.emf]-15 -14 -13 -12 -11 -10 -9 -8 -7 -6

10

-4

10

-3

10

-2

10

-1

10

0

 SNR(dB)

 BLER

 SIB1 BLER performance, SFN shift with ABS, payload bits = 1736, 10M BW, 2x2 EVA-5Hz 

 

 

INR = 0dB

INR = 2dB

INR = 4dB

INR = 6dB

INR = 8dB

INR = 10dB


Figure 3: SIB1 performance of SFN shift with ABS
3
Conclusions

Proposal: SIB1 should be protected by ABS together with an odd number of SFN shift between the victim and the aggressor cells in eICIC tests.
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