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1. Introduction

In the RAN1 #70 meeting, RAN1 received a LS [1] from RAN3 related to the downlink interference scenario for carrier-based ICIC. 

RAN3 asked RAN1 opinion about downlink interference mitigation for HetNet CB-ICIC as follows[1]:

1) With respect to the user plane, information about transmit power for Physical Resource Blocks (PRBs) used for data channels is exchanged among eNBs. In this regard RAN3 has identified two options, the first consisting in enabling RNTP threshold negotiation between victim and aggressor eNBs and the second consisting in enabling the victim eNB to recommend a transmit power (or transmit power reduction) to the aggressor eNB. RAN 3 kindly asks RAN1 to evaluate the feasibility and the benefits of these enhancements compared with available solutions.

2) With respect to the control plane, RAN3 has discussed different mechanisms and kindly asks RAN1 whether a coordination of protected resources in the frequency domain between eNBs is beneficial for the problem above.
In this contribution, we discuss CB-ICIC downlink candidate solutions based on the LS.

2. Discussion

In this contribution, we provide our views on the feasibility issues of CB-ICIC DL interference mitigation for each solution in the LS [1].
1) Solution1: For the user plane, RNTP threshold negotiation between victim and aggressor eNBs, enabling the victim eNB to recommend a transmit power (or transmit power reduction) to the aggressor eNB
In TR [2], it assumes the scenario that macro eNB induces interference to pico UEs located at pico cell edge. 

In CA HetNet environments where many of pico eNBs are deployed in the coverage of one macro eNB, it should be verified whether transmission power negotiation is beneficial. In general, a macro eNB is an aggressor and other pico eNBs are victim in the scenario. Proposed CB-ICIC DL interference mitigation solution considers RNTP negotiation between victim and aggressor eNBs. But if macro eNB should deal with RNTP negotiations with a multitude of pico eNBs, it is not clear that those RNTP negotiations could be beneficial to the whole network performance. In addition, it is uncertain how long RNTP values are valid for the change of the level of macro eNB’s transmission power.
For reasons above, evaluation is needed if RNTP negotiation solution above is beneficial for CB-ICIC DL interference mitigation and network performance.
- Proposal 1: Evaluation is needed if RNTP negotiation solution above is beneficial for CB-ICIC DL interference mitigation and network performance.

2) Solution2: For the control plane, coordination of protected resources in the frequency domain between eNBs
RAN1 has being standardized ePDCCH which allocates PDCCH information in specific PDSCH region. One of major reason to use ePDCCH is control region interference mitigation between eNBs. Also it is possible that the eNB transmits control information in a specific carrier using cross carrier scheduling for control region interference mitigation and time-domain ICIC scheme provides protection of control region by ABS. 
On the other hand, it may cause lots of overhead when the eNB tries to provide protected carriers to victim UEs as it might trigger handover procedure (change of Pcell). For the reasons above, it should be analyzed how beneficial the coordination of protected resources in the frequency domain between eNBs proposed in the TR[2] over the existing mechanisms .

-Proposal 2: It should be analyzed how beneficial the coordination of protected resources in the frequency domain between eNBs proposed in the TR [2] over the existing mechanisms.
3. Conclusion
In this contribution, we suggest answers to questions from RAN3 LS concerning DL Interference mitigation for carrier based HetNet ICIC as follows: 
-Proposal 1: Evaluation is needed if RNTP negotiation solution above is beneficial for CB-ICIC DL interference mitigation and network performance.

-Proposal 2: It should be analyzed how beneficial the coordination of protected resources in the frequency domain between eNBs proposed in the TR [2] over the existing mechanisms.
4. References

[1] R1-123087, “LS on DL Interference mitigation for carrier based HetNet ICIC”
[2] TR 03.024 v0.3.0, “Carrier-based HetNet ICIC use cases and solutions” 
