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1. Introduction
In RAN1 #63 meeting, collision avoidance/handling between CSI-RS and PBCH/PSS/SSS/SIB/Paging in single cell have been discussed and the following conclusions were agreed [1]:
· UE shall assume the following:

· CSI-RS transmission is performed full band 

· CSI-RS is not transmitted in special subframe in FS2

· CSI-RS is not transmitted in a subframe where the CSI-RS REs otherwise would collide with REs of PSS/SSS/PBCH/SIB1

· CSI-RS is not transmitted in potential paging subframes, i.e., cell-specific set of subframes which are semi-statically configured for paging by the system

· No UE performance requirements specified for the case of CSI-RS colliding with SIBx, x > 1

· LS to RAN4 to take decision into account to establish testing (David, Huawei) R1-106537
· CSI-RS can be transmitted in Almost Blank Subframes 
In this contribution, PBCH/PSS/SSS/SIB/Paging are called common channel. To improve the CSI estimation quality, the transmission power of CSI-RS may be boosted. On the other hand, the adjacent cells suffer severe interference. Especially, when the Macro cell CSI-RS use the same transmission resource with Pico cell common channels, it has impact on the reliable work for Pico UE in cell region expansion area. Inter-cell CSI-RS interference for common channels in HetNet is discussed in detail. 
2. Inter-cell CSI-RS interference for common channels
To explain the interference for common channels clearly, we focus on the Macro-Pico scenario in which CSI-RS of Macro cell causes interference to common channels of Pico cell. 
It is well known that the correct receiving of common channels is important for reliable work for Pico UE in the cell region expansion area. And, the common channels for Pico cell are protected by Macro ABS to some extent. In Macro ABS, some information needs to be transmitted, which includes CRS/PSS/SSS/PBCH/SIB1/Paging/PRS/CSI-RS [1, 2]. They cause interference to the common channels of Pico cell. The interference of Macro CRS to common channels of Pico cell has been widely discussed [3-5]. The interference of Macro cell PSS/SSS/PBCH/SIB1/Paging/PRS to common channels of Pico cell is restrained by subframe shifting [4, 6]. Residually, the interference of Macro cell CSI-RS to common channels of Pico cell will be discussed in detail.
To illustrate interference clearly, the possible transmission resource for CSI-RS and common channels is summarized in Tab.1 for FDD system with normal CP. From this table, the following interference is found in one frame:

1. Macro cell CSI-RS causes possibly interference to Pico cell PBCH at the 5th, 6th, 9th, 10th, 12th, 13th OFDM symbol of the 0th subframe. 
2. Macro cell CSI-RS causes interference to Pico cell PSS/SSS at the 6th/5th OFDM symbol of the 0th and 5th subframes. 
3. Macro cell CSI-RS causes interference to Pico cell SIB1 at the PDSCH region of the 5th subframes. The resource for SIB1 is determined by eNB and indicated to UE by PDCCH.
4. Macro cell CSI-RS causes possibly interference to Pico cell paging channel at the PDSCH region of the 0th, 4th, 5th, 9th subframes.
Table 1 Physical transmission resource for CSI-RS and common channels

	Transmission Signal/ Transmission Resource
	Period（Subframe）
	Subframe Location
（In one frame）
	OFDM Symbol Location
（In one Resource Block）

	CSI-RS
	5,10,20,40
	Configuration
	5,6,9,10,12,13（Possible）

	PBCH
	10
	0
	7,8,9,10

	PSS
	5
	0,5
	6

	SSS
	5
	0,5
	5

	SIB1
	20
	5
	PDSCH Region

	Paging
	Configuration
	0,4,5,9 (Possbile)
	PDSCH Region


The Fig.1 gives an example for interference in the RB with the assumption of 4 transmit antennas.
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Fig.1 example of Macro cell CSI-RS interference to Pico cell common channels
Among the interference of common channels, the interference of PBCH has to be paid more attention. The Macro cell CRS gives high interference to the Pico cell PBCH. And, the robustness has been challenged. If Macro cell CSI-RS also gives interference, the reliable work of PBCH may be questioned further. Tab. 2 gives the comparison for RE number with interference for PBCH. From the table, it is deduced that the interference from CSI-RS is comparable to that from CRS. Therefore, CRS and CSI-RS cause more severe interference to Pico PBCH.
Tab. 2 RE number comparison for PBCH between CRS and CSI-RS
	Interference Signal/ Physical antenna number
	CRS
	CSI-RS

	1
	2
	2

	2
	4
	2

	4
	8
	4

	8
	*
	8


Based on the above discussion, our proposal is as follows:   
Proposal:
· Inter-cell CSI-RS interference to common channels is required to be considered.
· Inter-cell CSI-RS and CRS interference to PBCH is required to be paid much attention.
3. Conclusions
Based on the above discussion, our proposals are as follows.
· Inter-cell CSI-RS interference to common channels is required to be considered.

· Inter-cell CSI-RS and CRS interference to PBCH is required to be paid much attention.
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