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1. Introduction
At the RAN1#69 meeting and in e-mail discussions, the following were concluded [1] [2].
Observation: 

· Possible alternative to eNB signaling is the PBCH interference cancelation capable receiver based solution.
Working assumption: 

· eNB signaling solution to enable significantly improved detection of PBCH in the presence of dominant interferers with 9 dB bias.
· eNB signaling solution to aid acquisition of SIB-1 contents in the presence of dominant interferers with 9 dB bias.
On the other hand, RAN1 is still discussing some remaining issues such as the CP length alignment, timing alignment, and paging channel (PCH) detection.
In this contribution, we explain our views on the CP length alignment, timing alignment, and PCH detection.
2. CP Length Alignment 
The support of different CP lengths between the aggressor and the victim cell was discussed in past meetings. We consider that mobile operators should be able to choose an appropriate CP length for each cell according to their own service policies. It is clear that using the same CP length will allow interference cancellation/mitigation techniques without new RRC signaling, which would provide CP length information. On the other hand, Rel-11 FeICIC could be used with different CP lengths in victim and aggressor cells. If different CP lengths are used, the requirements for Rel-11 FeICIC assuming interference cancellation may not be met due to UE power consumption and complexity constraints as described in [3]. This simply means that the performance level would be the same level as that in Rel-10 in this case. Therefore, the new RRC signaling to provide CP length information may not be necessary.
3. Timing Alignment
As mentioned in [4], some Rel-10 based FDD networks may work based on subframe shifting to obtain a sufficient gain from Rel-10 eICIC. For example, when subframe shifting provides two subframe shifts between aggressor and victim cells, the SS/MIB/SIB-1/PCH of the victim cell can be protected as shown in Fig. 1. In order to update such Rel-10 based networks to Rel-11, the subframe shifting should be considered as a premise to guarantee the quality for Rel-10 based UEs. We believe that subframe shifting is a promising way to SS and common channel information of the victim cell and obtain a sufficient gain from Rel-10 eICIC and Rel-11 FeICIC. Therefore, at least the subframe alignment should be assumed for Rel-11 FeICIC. 
On the other hand, radio frame alignment is necessary in a TDD network. If the newly developed Rel- 11 based FDD network with radio frame alignment works well, the radio frame alignment can also be supported in addition to subframe alignment. This means that the mobile operator can choose either the subframe alignment operation with subframe shifting or the radio frame alignment operation. However, whether or not the radio frame alignment operation works well is still unclear for Rel-11 based FDD networks. Therefore, the radio frame alignment should be cautiously considered.
Proposal: Subframe shifting should be supported in the specifications and requirements. Hence, subframe alignment between aggressor and victim cells should be assumed for Rel-11 FeICIC. 

[image: image1]
Figure 1 – Example of subframe shifting to protect common channels of the victim cell.

4. PCH Detection 
As shown in Fig. 1, the system information such as SS/MIB/SIB-1/PCH of the victim cell can be protected by applying subframe shifting. However, we need to consider the detection of PCH without subframe shifting and the detection of SS/MIB/SIB-1 for TDD and some FDD cases. 
The detection of PCH without subframe shifting is shown in Fig. 2 and Fig. 3. If the aggressor and victim cells send paging information only in subframe #9, the CONNECTED-UE in the CRE region cannot detect the PCH due to severe interference from the aggressor cell when a high CRE offset value such as 9 dB is used. However, if the victim cell sends paging information in subframes #9 and #4, the PCH in subframe #4 can be protected by the almost blank subframe (ABS). The PCH assignment as described in [5] can be controlled through implementation. On the other hand, the IDLE-UE in the CRE region can detect the PCH from the aggressor cell because the CRE is not applied to the IDLE-UE. Therefore, the PCH protection can be achieved without any new technique.
Observation: PCH protection can be achieved without any new technique irrespective of applying subframe shifting operation.


[image: image2]
Figure 2 – PCH detection without subframe shifting.
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Figure 3 – PCH detection under different UE conditions.
5. Conclusion

In this contribution, we presented our views on the CP length alignment, timing alignment, and PCH detection. Based on the above discussion, we concluded the following.
Proposal: Subframe shifting should be supported in the specifications and requirements. Hence, subframe alignment between aggressor and victim cells should be assumed for Rel. 11 FeICIC.
Observation: PCH protection can be achieved without any new technique irrespective of applying subframe shifting operation
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