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1 Introduction

At RAN1 #66bis, it was agreed that [1]:
Bias values beyond 6 dB can provide performance gains for some macro-pico deployments in interference limited scenarios with techniques that mitigate CRS interference 

-
Optimum bias value varies depending on the evaluation scenario
Further RAN1 work (evaluations and design/solutions) is to be done for

-
6 through12 dB bias

-
Zero and reduced power ABS

-
Receiver–based solutions 

-
PDSCH muting as described in R1-113573

-
Relation with PDCCH is studied.

-
Impact on overhead should be studied.

In this contribution, we analyse the possible scenarios that large CRE bias can achieve performance gain in macro-pico deployments.
· Discussion
· 
Scenario 1: LPN locates near the centre of macrocell

· For low power node (LPN) locating near the cell centre, the coverage of the LPN will be obviously decreased as the received power of UEs from macro is high. Due to large transmit power disparity between macro eNB and LPN, small and moderate CRE bias is not enough to offload the traffic from marco eNB to LPN. Large CRE bias is needed to exploit the cell splitting gain. The exact bias value depends on the evaluation results and the uplink coverage of the LPN. 

· 
Scenario 2: LPN locating at the cell edge has X2 interface with both serving and neighbour cells

· If X2 interface is configured for LPN with both serving and neighbour macro eNBs, it is possible that the neighbour eNB adopts the same ABS pattern as the serving macrocell to coordinate the transmission of the LPN. For a LPN locating at the cell edge, the interference from both the serving and neighbouring cells can be mitigated at the subframes corresponding to ABS. Therefore, more cell edge users of both marcocells can be shifted to LPN to achieve better performance. 

· 
Scenario 3: LPN and macro eNB serve UEs together by CoMP (CoMP scenario 3)

In this scenario, UEs under the coverage of LPN can be served by macro eNB and LPN simultaneously. Interference in the same cell can be largely mitigated by CoMP operation. The coverage of the LPN can be enlarged to cover more UEs, which can achieve performance gain. The exact CRE bias value depends on the CoMP schemes and the position of LPN. 

2 Conclusion

In this contribution, we analysed the following possible scenarios that large CRE bias can achieve performance gain for the macro/pico deployments:

· 
Scenario 1: LPN locates near the centre of the macrocell

· 
Scenario 2: LPN locating at the cell edge has X2 interface with both serving and neighbour cells

· 
Scenario 3: LPN and macro eNB serve UEs together by CoMP (CoMP scenario 3)
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