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1 Introduction

In the RAN1 #69 meeting, there were discussions on PBCH, SIB1, and paging detection with 9dB CRE bias scenario and corresponding LSs were sent to other WGs. In this contribution, further analysis on these issues is provided. 
2 Further analysis on PBCH/SIB1/Paging detection
· PBCH

The working assumption in the previous RAN1 meeting [1] was 

· eNB signalling solution to enable significantly improved 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
· Note: Ask RAN2/3 whether there are significant cases/scenarios where SFN synchronization cannot be assumed

· Note: Inform RAN4 that RAN1 decision possible eNB signalling for detection of PBCH and ask RAN4 advanced UE receiver capability of PBCH interference cancelation

· Note: Ask RAN4 whether FeICIC capable UEs will always have the capability of PBCH interference cancelation

· Confirmation of WA depends on possible RAN3/4 LS reply

· Send LS based on WA and observation to RAN2/3/4
· Delete the sentence “Also take the possibility/feasibility of determining the SFN offset between the victim and aggressor cell into account” and the last bullet

· Agreed in R1-123058
There was also an observation:
· Possible alternative to eNB signalling is the PBCH interference cancelation capable receiver based solution.
In the RAN4 meeting #63AH-UE-Perf, RAN4 discussed the question “whether or not network can assume UE always have PBCH-IC capability”. However since there was no consensus about the feasibility of the assumption, a way forward as well as the performance metric was approved to assess the feasibility through simulation. RAN4 aimed to send an LS to RAN1 in August based on simulation results. In [3], some comprehensive simulation results were given and it was observed and proposed PBCH IC could efficiently cancel the PBCH interference and PBCH IC is feasible. 
Consequently, regardless of Scenario A (a UE associated with victim (pico) cell is moving from the centre to edge of its serving cell and enters the CRE region) or Scenario B (an UE associated with aggressor cell is desired to handover to a victim cell, in the boundary of the CRE region) [2], the victim UE can detect the PBCH successfully provided that the UE has the capability and necessary signals to perform PBCH IC. If the CRS IC is already supported, there seems no further implementation complexity or specification impact to further support PBCH IC, except the possible signaling to indicate the power difference between PBCH and CRS.  
Proposal 1: On top of the capability of CRS IC, the victim UE can detect PBCH successfully provided that the UE has the capability and necessary signals to perform PBCH IC.
· PCH/SIB1
A working assumption was agreed after the previous meeting through e-mail discussion as below.

· eNB signalling solution to aid acquisition of SIB-1 contents in the presence of dominant interferers with 9dB bias 

· The victim cell may send its SIB-1 contents to the victim UE using higher layer signaling in the protected resources

· Exact signaling solution to be decided by RAN2
As discussed in [2], the contents of the paging channel (PCH) and system information block (SIB) are transmitted on the PDSCH. The limiting factor in SIB1/Paging performance is the ability to detect PDCCH while the corresponding PDSCH could be protected by means of frequency domain coordination, etc. Also in [2], it was stated that UE-dedicated signalling to duplicate both PDCCH and PDSCH carrying PCH/SIB seems to be a straightforward way to enhance the detection performance of SIB1/Paging. 
However, duplicating the SIB1/Paging message for each victim UE would waste resources when the number of victim UEs is large especially for PDSCH as the PDSCH is not the limiting factor. As a result, an alternative scheme is to keep the PDSCH for SIB1/Paging message unchanged while there is enhanced PDCCH detection for the victim UEs by additional PDCCH in protected resources. Through carefully selecting the CCE/eCCE used for PCH/SIB indication to make sure the collision between PDCCHs in aggressor and victim cells could be minimized, the protected resources could be CSS, USS of legacy PDCCH or even e-PDCCH. Table 1 summarizes the pros, cons and specification impact for each kind of selection of protected resources for PDCCH.
Table 1. Comparison of the selections of protected resources for PDCCH
	
	Pros
	Cons
	Specification Impact

	PDCCH
	CSS
	PDCCH not duplicated
	Limited available protected resources
	No specification impact

	
	USS
	More available protected resources
	
	UE detects PDCCH with SI-RNTI/P-RNTI scrambling in the USS of PDCCH

	e-PDCCH
	CSS
	PDCCH not duplicated;
	Would not be supported in the Rel-11 WI
	CSS and corresponding DCI format design for e-PDCCH

	
	USS
	More available protected resources
	
	1. The UE detects PDCCH with SI-RNTI/P-RNTI scrambling in the USS of e-PDCCH

2. USS and corresponding DCI format design for e-PDCCH


Based on the above analysis, to trade-off of available protected resources of PDCCH, specification impact and considering limited time within the Rel-11 timeframe, we have the following proposals for enhancing the SIB1/Paging detection performance in Rel-11:
Proposal 2: UE-dedicated signaling to duplicate the Paging/SIB1 channels in protected resource is a straightforward way to enhance the detection performance of SIB1/Paging. Duplicating PDCCH in the protected resources (CCE/eCCE) is a possible way to reduce resource waste within the Rel-11 timeframe.
3 Conclusion
In this contribution, we revisited the working assumptions for the remaining issues of 9dB RE. According to the assumptions, LS status, and further analyses, the following proposals are presented.
Proposal 1: On top of the capability of CRS IC, the victim UE can detect PBCH successfully provided that the UE have the capability and necessary signals to perform PBCH IC.
Proposal 2: UE-dedicated signaling to duplicate the Paging/SIB1 channels in protected resource is a straightforward way to enhance the detection performance of SIB1/Paging. Duplicating PDCCH in the protected resources (CCE/eCCE) is a possible way to reduce resource waste within the Rel-11 timeframe.
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