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1 Introduction
[1] is the reply LS from RAN1 regarding the RAN3 LS, “LS on UL Interference in the scope of the Carrier-Based HetNet ICIC WID” [2]. RAN3 asked RAN1 if they had considered the scenario where a macro cell and a pico cell share at least one carrier and in which a macro UE (MUE) interferes in the Uplink with the pico cell, while not being able to detect this pico cell on the DL, and whether this was a relevant scenario, and whether any existing solution had been discussed in RAN1 or can be considered from a RAN1 perspective. 
The following is the main part of RAN1’s response:

RAN WG1 is aware of this scenario and discussed the uplink interference during the Work Item phase of Release 10 Enhanced ICIC. During Rel-10 discussion, it was concluded in RAN WG1#61bis [2] that for Macro-Pico deployment without any range expansion (which is the worst case for UL interference scenario), Release 8/9 power control mechanism for both control and data channel can be re-used, and enhancements were left for further studies.

Uplink enhancements for Macro-Pico are in Rel-11 time frame among the second priority items (cf. Further Enhanced ICIC work item [1]). Discussions and studies on second priority items for this work item are on hold in RAN WG1 until after RAN#55.
This contribution provides some comments to the RAN1 reply LS and proposes that RAN3 should immediately (during RAN3#75) work on solutions for the use case, “UL interference in macro-pico environment”, described in TR 03.024 [3]. 
2 Discussion
The Rel-10 work item, “Enhanced ICIC for non-CA based deployments of heterogeneous networks for LTE” [4], and the Rel-11 work item, “Further Enhanced Non CA-based ICIC for LTE [5] are for non-Carrier Aggregation scenarios. The objectives are to mitigate the interference between macro UEs and small cell UEs while they are operating on the same carrier. The enhancements for the macro-pico case that were left for further studies and have been carried over to Rel-11 are to try to improve Rel-8/9 UL power control [6][7] to help mitigate UL interference.
The objective of the “Carrier based HetNet ICIC for LTE” (CB ICIC) work item [8] is to apply carrier based ICIC for interference mitigation. For the macro-pico UL interference scenario, in a Carrier Aggregation (CA) environment, the interfering MUE should be moved to a different carrier. However, the macro eNB is unable to identify the interfering MUE due to a UL/DL coverage imbalance, so it is unable to move the MUE to a different carrier. 

Improving the UL performance of MUEs and pico UEs (PUEs) operating on the same carrier using power control is not relevant to the RAN3 CB ICIC work item. Also, it would not likely provide as much performance improvement as moving the interfering MUE to a different carrier in a CA environment.
3 Conclusion

RAN1 has acknowledged that there are improvements that can be made to deal with UL interference in the macro-pico scenario and they will address this later in Rel-11 for the non-CA environment. However, enhancements to Rel-8/9 UL power control do not address the objectives of the CB ICIC work item for the macro-pico UL interference scenario described in [3]. For this scenario, a solution is needed for identifying the interfering MUE so that the MUE can be moved to a different carrier. Also, solutions for the CB ICIC work item are to be signalling-based. Even if RAN1 work in Rel-11 were beneficial toward this scenario, a signalling-based solution would not be precluded.
RAN1 has not provided any reason for RAN3 to not consider the macro-pico UL interference use case for the CB ICIC work item. Also, since RAN1 will most likely need to review solutions developed by RAN3 for this work item, it is important that the work progresses in a timely manner. 
Proposal: RAN3 should immediately (RAN3#75) work on solutions for the macro-pico UL interference use case described in [3].
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