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1. Introduction

The improved detection of PCI and system information (MIB/SIB-1/Paging) are prioritized in Rel.11 FeICIC WI. After RAN1#68bis meeting, there are two observations left to further study.
Observation:

· Further study is needed until the next meeting whether or not signalling is needed

· If signalling is needed, examples of possible eNB signalling solution to enable significantly improved detection of PBCH and/or SIB1 in the presence of dominant interferers with 9dB bias 

· The victim cell may send its system information to the UE using higher layer signalling in the protected subframes.

· FFS whether higher layer signalling is unicast or broadcast

· FFS which detailed system information should be provided

· System information from the victim cell may also be supplied by aggressor cell during handover from aggressor to victim cells.

· FFS which detailed system information should be provided
Observation:

· Further study is needed until the next meeting whether or not UE can assume the radio frames of cells with ABS configurations are aligned within CP length considering the simplification of UE implementation as well as network impact 
This document presents our views on the remaining issues of network assistance for cell detection, i.e. detection of PBCH, SIB1 and UE received time difference issue, some observations and proposal are presented.
2. Remaining issues for eNB to UE signaling support for improving cell detection  
· Serving cell PBCH/SIB1 detection under the dominant interference
According to RAN2 specification, UE will apply the system information acquisition procedure on selecting a cell and on re-selecting a cell, after handover completion, on return from out of coverage, on receiving a notification that the system information has changed. In RRC_CONNECTED mode, UE should have a valid version of MasterInformationBlock, SystemInformationBlockType1 and SystemInformationBlockType2.
PBCH include the system information of DL bandwidth, PHICH duration and resource, system frame number.

When UE moves from pcio cell center to CRE region, UE already has the valid version of system information. For some cases, UE still need to read PBCH to the required information. For LTE TDD system, subframe level offset can’t be applied, victim cell PBCH will suffer from aggressor cell PBCH interference under the 9dB CRE bias, UE reliable reception PBCH could be an issue. If the PBCH information is conveyed by higher layer signalling, the processing delay should be considered for SFN information is sensible for the time delay.
For UE handover to pico CRE region, UE will receive the IE MobilityControlInfo which include target cell PHICH and antenna configuration information, whether include target cell SFN information need to further confirmed by RAN2.
After RAN1#67 meeting , LS [1] was sent to other working groups, recommends RAN4 to consider UE performance requirements for UE Rx based techniques for DL control/data demodulation (PDCCH/PDSCH), UE measurements/reporting for 9 dB CRE bias according to WID for colliding and non-colliding CRS scenarios with ABS configurations. RAN4 started the UE IC receiver study since last meeting, the advance receiver assumption include CRS/PSS/SSS/PBCH interference cancellation.     
Observation#1: PBCH reception could be problem for UE serving at CRE region under the 9dB CRE bias.
Proposal#1: send LS to RAN4 and RAN2 informing current RAN1 progress, need RAN4 confirm advance UE receiver assumption including CRS/PSS/SSS/PBCH interference cancellation, otherwise need RAN2 higher layer signalling support on PBCH detection.  
Also according to RAN2 specification, SIB1 uses a fixed schedule with a periodicity of 80 ms and repetitions made within 80 ms. The first transmission of SIB1 is scheduled in subframe #5 of radio frames for which the SFN mod 8 = 0, and repetitions are scheduled in subframe #5 of all other radio frames for which SFN mod 2 = 0. UL RTT is 8ms for FDD, also the ABS subframe will be set every 8ms, and UE has twice chance to receive the SIB1 PDSCH without dominant interference in one SIB1 periodicity. For LTE TDD, UL RTT is 10ms except UL/DL configuration 0 and 6; UE has 8 times chance to receive SIB1 PDSCH without dominant interference in one SIB1 periodicity with the right ABS pattern configuration. UL/DL configuration 0 and 6 are UL heavy configuration, it’s not suitable to configure ABS pattern. Considering SIB1 PDCCH part, the interference is still existence because Macro and Pico cell will transmit SIB1 in same subframe. There are two ways to solve the PDCCH interference, one is to signal the victim cell SIB1 via higher layer signalling, another way is to applying subframe shift between aggressor cell and victim cell, such as 5ms subframe offset for TDD.  
Observation#2: To avoid victim cell SIB1 interference, victim cell subframe offset can be applied or signal the SIB1 information via higher layer signalling.
· Synchronization assumption for weak cell detection 

As mentioned in [3], to simply UE implementation under the higher CRE value, the radio frame boundary of the cell(s) is synchronized with that of the serving cell (with a possible subframe offset signaled by the serving cell) within a certain range smaller than the CP length. So UE can assume the time difference between received serving cell signal and aggressors’ signal is smaller than CP, it’s easier for UE to cancelling interference. 
According to [4] defined cell phase synchronization accuracy (TDD), the synchronization requirement between nodes is smaller than 3us for cell radius smaller 3km case. There is no related FDD synchronization requirement, we can assume same requirement as TDD. The UE received time difference comes from the signal propagation delay and synchronization error between two eNBs. The CP length is about 5us for normal CP. If considering the proposed time difference smaller than CP, in worst case pico node is deployed in the cell edge of macro cell, the UE received propagation delay difference between macro and pico eNB is around 2us, i.e. the maximum macro cell radius could be 600m. The requirement is too strict to deploy eICIC in the network. 
Cell phase synchronization requirement for wide area BS (TDD)

	Cell Type
	Cell Radius
	Requirement 

	Small cell
	( 3 km
	( 3 (s

	Large cell
	> 3 km
	( 10 (s


Observation#3: the radio frame boundary among cells smaller than CP limits macro cell radius with 600 meter; performance of interference cancelation can’t be guaranteed for larger cell radius. 
3. Discussions and concluding remarks
In this contribution we have analyzed the signalling support which could help UE cell detection. Based on the above sections, we have the following observations:
Observation#1: PBCH reception could be problem for UE serving at CRE region under the 9dB CRE bias.

Proposal#1: send LS to RAN4 and RAN2 informing current RAN1 progress, need RAN4 confirm advance UE receiver assumption including CRS/PSS/SSS/PBCH interference cancellation, otherwise need RAN2 higher layer signalling support on PBCH detection.
Observation#2: To avoid victim cell SIB1 interference, victim cell subframe offset can be applied or signal the SIB1 information via higher layer signalling.

Observation#3: the radio frame boundary among cells smaller than CP limits macro cell radius with 600 meter; performance of interference cancelation can’t be guaranteed for larger cell radius. 
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