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1 Introduction
RAN1 sent an LS regarding MIB detection in FeICIC [1].  In this contribution we consider UE requirements with respect to MIB acquisition while in CRE region of a pico eNB. 
2 MIB detection under dominant interference 
In [1], RAN1 wrote the following:

·  As a current working assumption, RAN 1 will assume: 

· eNB signalling solution to aid detection of PBCH in the presence of dominant interferers with 9dB bias 

· Related MIB information from the victim cell may also be supplied by aggressor cell during handover from aggressor to victim cells
· SFN offset between victim and aggressor cell

· RAN 1 also made an observation that:

· Possible alternative to eNB signalling is the PBCH interference cancelation capable receiver based solution

· RAN 1 would like to ask:

· RAN2/3, whether there are significant cases/scenarios where System Frame Number (SFN) synchronization cannot be assumed.
· RAN4, whether it can be assumed that FeICIC capable UEs will always have PBCH interference cancelation capability
2.1. SFN synchronization in FeICIC 
FeICIC uses time-domain resource partitioning between an aggressor cell and a victim cell, so time synchronization between the aggressor cell and the victim cell is always assumed.

The question from RAN1 is, even when the aggressor cell and the victim cell are time synchronized in the subframe level and frame level, whether there are significant scenarios where SFN synchronization cannot be assumed.

This issue of possible scenario with SFN offset was discussed for eICIC in R10. The main motivation was to ensure reliable reception of SIB1 and paging for the UE in the CRE. E.g. in the FDD system, when the SFN of the aggressor cell and that of the victim cell differs by 1, the subframes to broadcast SIB1 does not overlap between the aggressor cell and the victim cell, and a UE in the victim cell CRE can acquire SIB1if the subframes where the victim cell broadcast SIB1 is assigned as ABS by the aggressor cell.
However there was no agreement on this in the 3GPP working groups. Note that RAN2 clarified that the connected mode UE in the victim cell’s CRE area can read paging on any possible paging occasion, so there is no need to solve the paging reception via SFN offset. Also RAN1’s current working assumption about SIB1 reading is captured in [2], which does not necessarily require SFN offset.

Observation 1: There is no significant scenario where SFN synchronization cannot be assumed.

Another aspect to consider is the X2 messages to support eICIC, such as the LOAD INFORMATION message containing the ABS Information IE and the RESOURCE STATUS UPDATE message containing the Usable ABS Information IE. These IEs have bitmaps represent ABS patterns, which need to be interpreted by the receiving eNB against SFN of the cell, as quoted below.

The first position of the ABS pattern corresponds to subframe 0 in a radio frame where SFN = 0. The ABS pattern is continuously repeated in all radio frames.

Obviously the X2 messages to support eICIC are defined with the assumption of SFN synchronization, because 1) there is no X2 procedure to exchange SFN differences between eNBs and 2) it is not defined which eNB’s SFN should be used to apply the bitmap for the ABS pattern if there is an SFN offset.

Observation 2: The X2 messages to support eICIC are defined with the assumption of SFN synchronization. 

So we propose to reply RAN1 that SFN synchronization should be assumed between eNBs using feICIC.

Proposal 1: RAN2 should reply to RAN1 that SFN synchronization should be assumed between eNBs using feICIC.
2.2. UE’s requirement for MIB acquisition 

Although the LS from RAN1 [1] only considers providing MIB information to a UE during handover from a macro cell to a CRE area of a pico cell, we also address the UE behaviour and requirements on the system information acquisition while the UE is in the pico’s CRE area.
As stated in TS 36.331, The UE shall apply the system information acquisition procedure after handover completion and upon receiving a notification that the system information has changed. The specification also specifies that the connected mode UE shall acquire MIB, SIB1 and SIB2 during the system information acquisition procedure.

Even when SFN synchronization among cells applying feICIC is always assumed, this does not address the MIB acquisition requirement while the UE is served by the pico eNB in the CRE area.

The MIB information contains of the following fields:

· SFN

· PHICH configuration
· System bandwidth 

Implicitly, PBCH also conveys the number of antenna ports. 

UE can assume SFN synchronicity and system bandwidth and the number of antenna ports is unlikely to change often. However, PHICH configuration can change. Therefore, UE is required to monitor the MIB. 
Observation 3: The UE in the CRE area shall be able to acquire MIB, not only after handover completion, but also upon receiving a notification of system information change.

A possible solution for this issue is to define unicast (or broadcast) RRC signalling solution where MIB information would be conveyed to the UE. The issue with any signalling solution is that it would require PDCCH detection. PDCCH detection would in turn require the knowledge of PHICH duration, and hence such solutions are not feasible. Defining new MIB structure just for this purpose would unnecessarily complicate the standard. 

Observation 4: Any signalling solution for the MIB requires PDCCH detection. PDCCH detection in turn requires the knowledge of partial MIB information (PHICH duration).
Based on these observations, we propose to send an LS to RAN1 and RAN4 to have a solution for MIB acquisition for the connected mode UE in the CRE area of the victim cell.

Proposal 2: RAN2 should send  an LS to RAN1 and RAN4 to have a solution for MIB acquisition for the connected mode UE in the CRE area of the victim cell.

3 Conclusions
In this contribution, we provided our views with MIB acquisition of a Pico CRE UE. 
Observation 1: There is no significant scenario where SFN synchronization cannot be assumed.

Observation 2: The X2 messages to support eICIC are defined with the assumption of SFN synchronization. 

Proposal 1: RAN2 should reply to RAN1 that SFN synchronization should be assumed between eNBs using feICIC.
Observation 3: The UE in the CRE area shall be able to acquire MIB, not only after handover completion, but also upon receiving a notification of system information change.

Observation 4: Any signalling solution for the MIB requires PDCCH detection. PDCCH detection in turn requires the knowledge of partial MIB information (PHICH duration).
Proposal 2: RAN2 should send  an LS to RAN1 and RAN4 to have a solution for MIB acquisition for the connected mode UE in the CRE area of the victim cell.
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