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1 Introduction

In the previous meetings, ABS pattern has been extensively discussed, but no ABS pattern has been decided. One key issue is on how to handle PSS/SSS/PBCH and SIB-1 protection in the ABS pattern. In this contribution, we share our view on this issue. 
2 System information and Synchronization channel protection problem discussion
In RAN4 60bis meeting, for the SIB-1 protection in Rel-10 eICIC, the following solutions are discussed:

· Frame number shift [1]
· Frequency Coordinate scheduling [1]
· Other schemes
Besides the schemes for SIB-1 protection, the following schemes are proposed to protect PSS/SSS/PBCH as well:
· Subframe number shift [2]

· Mixture MBSFN and non-MBSFN subframe [2]

Frame number shift

In FDD system, both asynchronization network and synchronization network exist. For asynchronization network, frame number is not aligned. Without frame number alignment, it is not feasible to use frame number shift to coordinate SIB-1 transmission between aggressor cell and victim cell. For synchronization network, the frame number shift can be employed in principle, but it needs new mechanism to coordinate the frame number. In current network, this mechanism is not available; more implementation efforts are needed for this coordination. Further, the requirements in RAN4 shall be generic both for asynchronization network and synchronization network. Hence, it is not feasilbe to introduce frame number shift in the assumption of ABS pattern discussion. 
Subframe number shift

To protect PSS/SSS/PBCH/SIB-1, another possible way is to introduce subframe number shift. Subframe number shift may be used to solve the PSS/SSS/PBCH collision problem for FDD system, but it is not feasible for TDD system. As what has been agreed by the group, the requirements shall be generic for both FDD and TDD. Further, all the assumptions in the RAN4 eICIC core part is assumed not to have subframe number shift. If the subframe number shift is introduced in the demodulation part, it is controversial to the results defined in the core part. As a result, it will lead to redefine the performance requirements for the core part, which is not desirable for the group at current stage.
Proposal 1: subframe number shift and frame number shift shall not be considered in eICIC demodulation assumption. 
Mixture MBSFN and non-MBSFN subframe
To protect SIB-1/PSS/SSS/PBCH protection, some companies propose to use mixture MBSFN and non-MBSFN subframe [2]. This scheme can be employed only when subframe number shift is used. As aboved mentioned, subframe number shift can be only applicaple for FDD system and can not be applied for TDD system.
Further, based on the ABS pattern proposed in [2], it has two periodicities, one is with 5ms and the other is with 8ms, which is shown in Figure 1. The 5ms periodicity is mismatch with the periodicity of the signaling needed by UL HARQ. Hence, some PHICH can not be protected by ABS subframes. For example, the PHICH channel transmitted in pico subframe #8 and radio frame #0 has no any ABS protection, which will result in great PHICH performance loss in this subframe. The PHICH transmissions without ABS protection are marked with “x” in the figure.  From the figure, we can see that 5/12 PHICH transmission can not be protected with this configuration. The ratio of unprotected PHICH is really high. As expectation, it will lead to great performance loss for UL throughput. Hence, it is not a good solution to introduce the mixture of MBSFN and non-MBSFN subframe to protect SIB-1/PSS/SSS/PBCH transmission, even in FDD system. 
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Figure 1: Mixture MBSFN and non-MBSFN subframe proposed in [x]
Hence, we propose:
Proposal 2: It shall not consider introducing the mixture of MBSFN and non-MBSFN subframe in ABS pattern. 

Frequency Coordinate scheduling and other schemes

In order to protect SIB1 in practical network, we can use frequency coordinate scheduling. Besides coordinate scheduling, we can use a lot of other means to protect SIB-1 transmission. For example, in victim cell, power is boost for control channel and more robust MCS is used for SIB-1 transmission. 
It should be noted that in the eICIC test setup, no macro UEs are attached in the aggressor cell. SIB-1 transmission is not necessary for aggressor cell in the test. In the test, we just need to have one ABS subframe to protect SIB-1 to secure the test reliability in the whole procedure. It is up to the vender on how to implement SIB-1 protection in practical network. Further, which schemes are taken in aggressor cell has no impact on the performance for the UE’s attached to the victim cell. And the target of RAN4 eICIC test is to test the performance of pico UE. Hence, it is not necessary to have any assumption on the schemes used for SIB-1 protection. 
Proposal 3: The details solutions on the SIB-1 protection are not considered in the RAN4 test, and limited number ABS subframes are introduced to protect SIB-1 just for reliable test. 
3 Conclusion 

In this contribution, SIB-1 protection problems in ABS pattern are discussed. Based on our observation, we have the following proposals:

Proposal 1: subframe number shift and frame number shift shall not be considered in eICIC demodulation assumption. 
Proposal 2: It shall not consider introducing the mixture of MBSFN and non-MBSFN subframe in ABS pattern. 

Proposal 3: The details solutions on the SIB-1 protection are not considered in the RAN4 test, and limited number ABS subframe is introduced to protect SIB-1 just for reliable test. 
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