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1. Introduction

RAN#51 have agreed to take action in following items[RP-110420]:
· Based on system performance gains, RAN1 to first identify the scenarios for which UE performance requirements in the following two bullets will be specified  in terms of, e.g., number of interferers and their relative levels with respect to the serving cell,

· UE performance requirements and possible air-interface changes / eNB signalling to enable significantly improved detection of PCI and system information (MIB/SIB-1/Paging) in the presence of dominant interferers for FDD and TDD systems, and different network configurations (e.g., subframe offset / no-subframe offset), depending on UE receiver implementations - (RAN1, RAN4, RAN2)

· UE performance requirements and necessary signalling to the UE for significantly improved DL control and data detection and UE measurement/reporting in the presence of dominant interferers (including colliding and non-colliding RS, as well as, MBSFN used as ABS, as well as, ABS subframe configurations) for FDD and TDD systems depending on UE receiver implementations. Improved detection based on air interface enhancements to be considered - (RAN1, RAN4, RAN2)

· Dominant interference applicable to both macro-pico and CSG scenarios and  with or without handover biasing

In this contribution, we‘ll analyze the possible scenarios to dectect PCI, MIB, SIBs and paging in dominant interference HetNet enviroment, and tried to give respective proposals.
2. PCI detection
From frequency point, PSS/SSS occupy the 1.08MHz frequency band in the middle of system bandwidth. For FDD PSS locates at the last symbol in slot 0 and 10, and SSS at the second-to-last symbol next to PSS. For TDD,  PSS locates at the 3rd symbol in slot 2 and slot 12, and SSS at the last symbol in slot 1 and slot 11. 
ABS subframe still keeps PSS/SSS if any. So it’s possible that synchronization signal coexist at the same time/frequecy location and the collision between ABS’s PSS/SSS and victem cell’s ABS’s PSS/SSS will degrade victem cell’s PCI detction. 

If there is no need of SFN synchronization, one subframe offset can be configured to avoid PSS/SSS overlap. For FDD subframe offset could shift the overlapped PSS/SSS to another subframe. But for TDD which requires a more strict UL/DL timing operation mode, subframe offset would destroy this timing operation and need more attention.
Proposal 1:

For FDD subframe offset can be used to improve PCI detection; 

For TDD subframe offset is not applicable if requiring strict SFN synchronization. Should 

· Stdudy whether strict SFN synchronization is necessary in TDD, if yes,

· pay attention on solutions to TDD PCI dection.
3. MIB detection
MIB information stores in PBCH which occupies the first 4 symbols in slot 1 and the 1.08MHz  frequecy band in the middle of system bandwidth. PBCH is transimitted in every radionframe with 40ms period . ABS subframe still keeps PBCH if any. 

Similar as PCI detection, same time/frequency loaction would degrade MIB detection of victem cell when PBCH remained in ABS.

Similar as PCI detection subframe offset can be valid to avoid PBCH overlap between victem and interfering cell. But for TDD we should study other options. 

Proposal 2:

For FDD, subframe offset can be used to improve MIB detection;

For TDD, subframe offset is not applicable if requiring strict SFN synchronization. Should 

· whether strict SFN synchronization is necessary in TDD, if yes,

· pay attention on solutions to TDD MIB detection.
4. SIB-1 and Paging detection
SIB-1 transmits at subframe 5 in even radio frame. And paging possible locates at subframe 0,4,5 and 9 for FDD and subframe 0,1,5 and 6 for TDD.  SIB-1 and paging information are all transmitted in PDSCH. It’s possilbe to interfere each other. If SIB-1 and Paging information occur in victem and interferer cell respectively, PDSCH in ABS subframe will impact the PDSCH in victem cell. 
To deal with PDSCH interference, frequecy schedule is a possible way. We can configure SIB-1 and paging information onto different frequency by PDCCH. For FDD，subframe offset can avoid their coexist in same subframe and mitigate interference.
Proposal 3:

It is a possible solution to schedule PDSCHs of SIB-1 and Paging onto different frequence to improve SIB-1 and paging detection. 
Proposal 4:

For FDD, subframe offset is a possible solution to improve SIB-1 and paging detection.

For ABS configuration, if there are PDSCHs of SIB-1 and paging then their associated PDCCHs also exist. The associated PDCCHs would interfere victem cell PDCCH decoding.  Under this scenarios a possible way is cross-subframe schedule, e.g. the PDSCH is scheduled by PDCCH in its previous subframe.

Proposal 5:

Cross-subframe schedule can be considered to solve PDCCH interference.
Summary

This contribution examined the possible interference when detecing PSS/SSS, MIB, SIB-1 and Paging, and also give respective proposals to deal with respective issue.…..
Proposal 1:

For FDD subframe offset can be used to improve PCI detection; 

For TDD subframe offset is not applicable if requiring strict SFN synchronization. Should 

· Stdudy whether strict SFN synchronization is necessary in TDD, if yes,

pay attention on solutions to TDD PCI dection.Proposal 2
Proposal 2:

For FDD, subframe offset can be used to improve MIB detection;

For TDD, subframe offset is not applicable if requiring strict SFN synchronization. Should 

· whether strict SFN synchronization is necessary in TDD, if yes,

· pay attention on solutions to TDD MIB detection.
Proposal 3:

It is a possible solution to schedule PDSCHs of SIB-1 and Paging onto different frequence to improve SIB-1 and paging detection. 
Proposal 4:

For FDD, subframe offset is a possible solution to improve SIB-1 and paging detection.

Proposal 5:

Cross-subframe schedule can be considered to solve PDCCH interference.
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