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1 Introduction

In RAN1#68bis, conclusion on SS and common control channel is:

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
In this contribution， we intend to analyze the need for signalling , details of signalling solution and assumptions on timing alignment.

2 Discussion
2.1 Need for signalling
There have been too many discussions about the SS and MIB/SIB1 interference in TDM/ABS scenario. The root causes are power imbalance and same time/frequency location between Macro and Pico cell. Although some methods like subframe offset could mitigate the impact, it is not applicable for TDD because of strict synchronisation requirement. Considering X2 available among Macro and pico cells, it is natural that information exchange within interference-related Macro and Pico cells to assist the detection of SS and common control information. Pico could take the Macro’s SS as timing reference, and via X2 pico get information from Macro of Pico’s frame structure, CP length and PCI that are originally acquired by detecting the SS.
Proposal 1: High layer signalling is applicable to assist victim cell（Pico） detecting the SS and common control channel interferenced by aggressor cell(Macro)
2.2 Details of signalling solution
As to what and how signalling solution, we should check in two scenarios. 
· The first one is Pico UEs camp within CRE of Pico cell with big bias like 9dB. 
Pico cell informs interferenced Pico UEs of information of Pico’s SS, MIB and SIB1. Because only part Pico UEs are involved in interference coordination, it is more efficient to use unicast signalling e.g. RRC signalling than broadcast signalling. Otherwise, many Pico UEs will receive that meaningless information with cost of extra signalling overhead. Another reason not supporting broadcast signalling is that CRE is only related with RRC-connected state UEs and there is no strong reason to configure CRE for idle-state UEs. Then for connected-state UEs, it is feasible to use RRC signalling to convey information mentioned above.

Then what detailed information should be provided by RRC signaling. MIB and SIB1 are consisted of information of system bandwidth, CRS port number, SFN of 8bits, cell selection. And SS signal is mainly consisted of PCI. These information should be carried in RRC signalling and transfer to Pico UEs. One special point is that SS detection also provides the cell’s CP length and helps to determine the frame structure type of TDD or FDD. But for connected-state Pico UEs in CRE they are already known, so there is no need to provide information of frame structure and CP length.   
· The second is Macro UEs are to handover to the Pico.

In this scenario, there is difficulty for those UEs handing over into CRE to detect the SS and common control channel. Same as above description, because of existing RRC connection with Macro, these UEs can use the unicast signalling to get interesting information.

Then different with the first scenario, handover-UEs have not achieved Pico cell’s frame structure and CP length (Here we do not assume same frame structure and CP length between Macro and Pico). So for this scenario, frame type and CP length also should be carried by RRC signalling. Although there is no mandatory limitation of HetNet deployment of mixed TDD-FDD with frequency overlap, from implement point of view it is more likely that operators configure same frame type HetNet. So the frame type information maybe optional and only applicable in few scenarios。

So sum it up, we suggest using unicast RRC signalling to transfer information for detection of SS and common control channel. 

Proposal2: Higher layer siganlling should be unicast RRC signaling.  
For which detailed information should be provided, it depends on scenarios. 

Proposal3: 
· For scenario of Pico UEs in CRE region, the unicast RRC signalling should provide information of MIB, SIB1 and PCI. 
· For scenario of Macro UEs handing over to Pico, the unicast RRC signalling should provide information of MIB, SIB1, PCI, and CP length. Frame type information is only necessary in few HetNet scenarios of mixed TDD-FDD with frequency overlap.
2.3 Assumption on timing alignment

As mentioned in our previous contribution[1], there is no strong reason to assume the same CP length between Macro and Pico cells. As for timing alignment, for TDD it is time synchronised strictly and otherwise there would be severe interference caused by timing mismatch that one eNB received signal power from another eNB in the same time. But for FDD deployment there is no timing alignment requirement. We suggest cautiously consider the timing alignment for Macro/Pico HetNet deployment.
Proposal4:  there is no strong reason to assume same CP length between Macro and Pico cells. We suggest cautiously consider the timing alignment for HetNet deployment.
3 Conclusion

In this contribution, we analyzed 9dB issues of detecting SS and MIB/SIB1. Our proposals are:
· Proposal 1: High layer signalling is applicable to assist victim cell（Pico） detecting the SS and common control channel interferenced by aggressor cell(Macro)

· Proposal2: Higher layer siganlling should be unicast RRC signaling.  
· Proposal3: 
· For scenario of Pico UEs in CRE region, the unicast RRC signalling should provide information of MIB, SIB1 and PCI. 
· For scenario of Macro UEs handing over to Pico, the unicast RRC signalling should provide information of MIB, SIB1, PCI, and CP length. Frame type information is only necessary in few HetNet scenarios of mixed TDD-FDD with frequency overlap.
· Proposal4:  there is no strong reason to assume same CP length between Macro and Pico cells. We suggest cautiously consider the timing alignment for HetNet deployment.
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