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Discussion and Decision 
1 Introduction
For MIB, some agreements were accomplished on “SFN synchronization could be assumed” in RAN3 as shown in R2-124256_R3-121888 [1]. 


RAN4 also concluded on PBCH IC in R4-124804 [2]. With this capability, UE has no problem to successfully get MIB decoded.
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With the above agreements, we analyze here how the updated MIB should be acquired by UE. 
In the legacy way, the paging message is used to inform connected UEs about a system information change. Receiving a paging message with the systemInfoModification, the UE knows that the system information will change at the next modification period boundary. Since the paging message suffers strong interference in feICIC, we analyze its reliability and then discuss how to guarantee the reliable reception in a higher layer perspective (although RAN1 didn’t identify any issue about paging message).
As a contrast, another alternative to provision updated MIB by dedicated signaling to the connected UEs is also provided. 
2 Discussion on legacy way to acquire updated MIB
2.1 Problem of updated MIB acquisition due to paging lost
After handover, UE in CRE region should keep monitoring and acquiring the updated MIB since phich-config is semi-static. Current specification provides a power-pro method, where UE first checks systemInfoModification indication from paging message and then acquire the new SI immediately from the start of next modification period if the indication is set true.

Hence, if the paging message is lost, UE might need to monitor MIB every modification period in order not to miss any updated MIB. Considering MIB may be updated in one or several hours, it’s definitely not a power efficient method for UE to find the recent system information.

Observation 1: Lost of paging message causes higher power consumption at UE to acquire updated MIB.
2.2 Reliability of paging message
For paging message, the interference in feICIC is observed in both PDCCH and PDSCH. To address the interference issue on PDSCH, Pico cell can manage paging message at ABS subframe. For PDCCH, common search space also schedules all SIBs from SIB1 to SIB13, besides paging message. The only way to avoid paging message lost is to let Macro cell schedule nothing in common search space in a subframe where Pico cell carries the PO.

An illustrative figure shows the case of TDD configuration 1. In this example, Macro cell assigns two POs (subframes 0 and 5), while Pico cell has 4 POs (subframes 0, 1, 5, 6) in one radio frame. In order to get a clear PO in subframe 1 at Pico cell, Macro cell has to make subframe 1 to be an ABS without transmitting any SIBx from SIB1 to SIB13.
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Fig.1 Coordination between Macro and Pico to get a clear PO for Pico (TDD Config 1)
In order to achieve perfect coordination, it’s clear that Macro cell should configure less POs than Pico cell. Since Macro cell normally has more UEs camped, it’s not very persuasive that network configuration could do so. In addition, Macro cell needs to know Pico cell’s PO configuration. And finally how to exchange the coordination information between Macro cell and Pico cell is also a problem. That is, should the coordination be done via OAM or X2 interface?
Observation 2: Ideal coordination is required between Macro cell and Pico cell to get a clear PO at Pico cell.

Proposal 1: It’s proposed that RAN2 clarifies if the reliability of paging message could be guaranteed by network configuration and if X2 interface needs any more signalling exchange. 
3 Discussion on updated MIB by dedicated signaling
When UE hands over to a Pico with large CRE bias, the information carried in MIB, except for systemFrameNumber, can be transferred to UE by HandoverCommand message. Based on RAN3 agreement, systemFrameNumber is supposed to be synchronous, which means UE is able to acquire the full information in MIB of Pico cell during handover. Hence, the only issue leaves is how UE achieves the updated MIB.
Without paging message reception, the updated MIB could be transmitted by dedicated signalling in ABS to victim UEs, as the same way agreed for SIB1. It’s noticed that a paradox between phich-config and PDCCH is indicated by R2-124044 [3]. The problem is the updated MIB gives new phich-config, which impacts PDCCH; while UE needs to receive PDCCH first to get the dedicated signalled MIB. This issue could be solved by transmitting the dedicated MIB before the Modification Period where the updated legacy MIB is transmitted. Please note that with dedicated signalled MIB, UE doesn’t even necessarily to support PBCH IC.
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                     : The MIB transmitted by dedicated signalling.

Fig 2. MIB transmitted by dedicated signalling
Observation 3: Dedicated signalling of MIB is seen as a feasible solution.
Proposal 2: Send an LS to RAN1 to inform all the ways for the updated MIB acquisition and ask for their preference.
4 Observations & Proposals
Observation 1: Lost of paging message causes higher power consumption at UE to acquire updated MIB.
Observation 2: Ideal coordination is required between Macro cell and Pico cell to get a clear PO at Pico cell.
Observation 3: Dedicated signalling of MIB is seen as a feasible solution.

Proposal 1: It’s proposed that RAN2 clarifies if the reliability of paging message could be guaranteed by network configuration and if X2 interface needs any more signalling exchange.

Proposal 2: Send an LS to RAN1 to inform all the ways for the updated MIB acquisition and ask for their preference.
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PBCH interference cancellation can bring significant gain under the simulation assumptions [2] agreed in RAN4.


Performance requirements assuming baseline PBCH-IC receiver will be defined by RAN4. Thus FeICIC capable UEs could have PBCH interference cancelation capability or an implementation with equivalent or better demodulation performance than PBCH IC.  RAN4 is still discussing the detailed conditions for the performance requirements.


PBCH performance requirements under the assumption of System Frame Number (SFN) synchronization [3] will be defined by RAN4. The requirements without the assumption of System Frame Number (SFN) synchronization are under further study.











RAN3 hasn’t foreseen any significant cases/scenarios where System Frame Number (SFN) synchronization cannot be assumed, and SFN synchronization (i.e. no SFN offset) is assumed in TDD/FDD time domain inter-cell interference coordination synchronisation area.
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