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1 Introduction

In previous RAN3#73 meeting, the way forward on priority of use cases has been determined and approved in [1], and per UE carrier selection for CA in macro-pico case is the issue with highest priority for further study. In this contribution, we try to discuss the issues related to this use case.
2 Discussion on Issues related to per UE carrier selection for CA in macro-pico case
As analysed in [2], selection for carriers of Pcell or Scell is crucial to mitigate interference in case of coexistence of macro and pico eNBs, and there are two issues need to be addressed. As indicated in figure 1, if macro UE which is close to pico could be assigned f1 and f2 for Pcell or Scell, the interference to pico will be greatly reduced.
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Figure 1. Indication of Carrier Selection for Pcell and Scell

Issue 1: How to coordinate carrier resources for interference avoidance

For the interference mitigation between macro and pico eNBs, there are two options.
Option 1. Pico is responsible for interference mitigation

Pico eNB could be aware of the UL interference through measurements and DL interference through pico UEs’ reports, therefore, the pico eNB could avoid scheduling the corresponding resources for those UEs experiencing high interference, or even select another carrier as those UEs’ Pcell or Scell. In this case, current specification is sufficient, and only implementation is needed at pico eNB.
Option 2. Macro is responsible for interference mitigation

In this case, normally, UL/DL interference could be awared by macro eNB through measurements and UE reports. With considering the Load Information delivered from neighbour pico, those UEs at the edge of macro and pico and leading to high interference could be picked up, and corresponding scheduling mechanism could mitigate the interference well. However, in some cases as mentioned in [2], DL and UL are unequal, and then UE could not detect the DL of pico cell, while pico is not aware which macro UE causing interference. Therefore, it’s difficult for macro to perform coordination for interference mitigation. If there is no new information input, macro eNB could only re-select the Pcell and Scell for all potential UEs with high DL/UL power. 

Proposal 1: RAN3 should discuss above options for issue 1 and determine which option is better.

Issue 2: How to confirm the UEs which lead to the interference
If option 2 for issue 1 is picked, some mechanisms are needed for confirming the UEs leading to high interference for pico. In case the DL of pico could be measured and reported by macro UE, macro eNB could to some extent determine which UE causes high interference to pico. However, if there is mismatch between pico’s DL and UL, it’s hard for macro eNB to confirm the right UE with only considering the non-realtime Load Information delivered from pico.
Therefore, some approaches to assist the confirmation are needed.

Option 1. Location information could be used to identify the UE

In this option, UEs’ location information could be known by macro. With other information, e.g. pico eNB’s position, macro eNB could deduce which UEs potentially lead to high interference for pico eNB cells. 
Option 2. Time information could be used to identify the UE

In this option, time stamp could be added into Load information to show the exact time of high uplink interference. Based on this information, macro eNB could backtrack the scheduling record and determine which UE causes the high interference to the pico.
Proposal 2: RAN3 should discuss these two options if macro eNB is determined to be responsible for interference mitigation.
3 Conclusions
In this contribution, several proposals are provided as follows:
Proposal 1: RAN3 should discuss above options for issue 1 and determine which option is better.

Proposal 2: RAN3 should discuss these two options if macro eNB is determined to be responsible for interference mitigation.
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