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1 Introduction
After last RAN3 meeting, we have following solutions for UL interference mitigation. 

· Sol.1a: OI from Pico to Macro + historical scheduling information in Macro
· Sol.1a1: OI from Pico to Macro + static scheduling of MUE

· Sol.1b: MUE & Pico location
· Sol.1c: MUE sending a random access preamble to be detected by the non-serving Pico
· Sol.1d: Uplink channel sounding (i.e. SRS measurements) of MUE detected by non-serving Pico eNB
· Sol.1e: Uplink MUE DMRS sounding detected by non-serving Pico eNB
· Sol.2a: Pico (re)scheduling the interfered PUEs to other resources (same carrier or different carriers)
· Sol.2b: Reuse existing power control mechanisms at Pico
The Sol.1x is the family of solutions which based on interfering MUE detection. And the family of So.2x are based on handling on PUE.
Although comparison has been done by email after the meeting, they all have obvious advantageous and drawbacks. In this paper, we summarize the solutions and give out our preference.
2 Discussions
Among MUE-based solutions and PUE-based solutions, it is prefer MUE-based solutions. Sol.2a wastes PeNB’s resource, the resource emptying for interference mitigation in pico eNB is a kind of resource waste which is more severe than in macro eNB. It also drops the efficiency of offloading traffic from macro cells to pico cells. Sol.2b is based on power control for Pico UEs, increased Tx power of Pico UE can help it send signal with resistance of interference. However, increased transmission power has higher risk which would introduce additional interference for HetNet environment. 
Based on severe drawbacks discussed above, we suggest ruling out the PUE-based solutions at first round.
Sol.1b is a mechanism which is based on UE and PeNB location information. Reporting UE’s location is an option feature of UE from R8. UE can also be disabled location information report function by user’s preference even though the UE support this function. If the solution would be available at any time, it would ask too much restriction on mandatory function or subscriber consent. Considering too many restrictions which impact on specifications and implementations, it is better to rule out Sol.1b at second round.

Sol.1a has smaller impact on specifications than the solutions based on UL signal detection. It only needs to add time information in OI information and OI information exchange on X2 interface is already defined from Release 8. For the storing of last scheduling information, it is needed for other MUE-based solutions, so this is not the drawback for Sol.1a. The absolute time (YY, MM, DD, HH, MM, SS) can also be used as time information, but it will consume high cost on transferring. A synchronization network (SFN level) may provide more accurate on MUE identifying, but it does not match the objective in WID. So we also prefer to rule this solution out at second round.
Sol.1a1 has the smallest impact on X2 procedures. It maybe has more delay to identify the correct interferring MUE than in Sol.1a, because at least two periods to report OI information from Pico eNB to Macro eNB are needed. For Macro eNB, it asks special scheduling process on suspect MUEs, and no more action should be done by PeNB.
Sol.1c, Sol.1d and Sol.1e have similar properties, they all based on UL signal detection. In these solutions, the related parameters or configurations should be exchanged by X2 procedure(s), it brings much more delay for identifying the interfering MUE. The common advantage is that they all provide high accuracy on identifying interfering MUE.
The three solutions have their drawbacks respectively. Some dedicated preambles should be reserved for suspect aggressor MeNB in Sol.1c. The more suspect MUEs are identified in first stage, the more preambles are reserved for the further accurate identifying. Occupying limited preamble resources will impact access capacity of eNB and it would pay for too much on interference mitigation. Generally, UL interference generated by MUE is coming from high transmission power of PUSCH. The transmission power of PUSCH does not equal to the transmission power of PRACH in most situations. It is possible that the MUE which has the highest Tx power on PUSCH cannot be detected by Pico eNB because it does not have the highest Tx power on PRACH.
The identifying on interfering MUE based on SRS and DMRS which proposed in Sol.1d and Sol.1e need more configuration parameters exchange between aggressor MeNB and victim PeNB. It has more complexity on interfering MUE identifying. Although SRS or DMRS can be detected by Pico eNB if non-synchronization is required between MeNB and PeNB, the synchronized MeNB-PeNB pair is better for the accuracy of UL signal detection.
Finally, the solutions based on UL signal detection should be evaluated by RAN1.

Considering the trade off between capability and complexity, we prefer Sol.1a1 for it has smaller impact on specification and middle level of latency and it also depends more on implementation but not on specification.
3 Conclusion

According to discussion in Section 2, we prefer Sol.1a1 as the base solution to mitigate UL interference in macro-pico scenario for carrier based ICIC.
Proposal: It is proposed to adopt Sol.1a1 as the base solution to mitigate UL interference in macro-pico scenario for carrier based ICIC.
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