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1 Introduction
During RAN3 #75bis meeting, a number of evaluation criteria were agreed to compare the solutions for DL interference mitigation in Macro-Pico HetNet scenario. Based on the criteria, subsequent e-mail discussions captured the evaluation toward the already proposed solutions. This paper shows our views for the further progress on down-selecting RAN3 endorsed solution for DL interference mitigation.
2 Discussion

As shown in [2], the following table summarizes the current status of evaluation on the proposed solutions for DL interference mitigation.

	Criteria
	Solution 1
	Solution 2
	Solution 3

	
	1-A
	1-B
	1-C
	
	3-A
	3-B

	Interference Mitigation Target
	DL Control/Data Channel
	DL Data Channel
	DL Control Channel
	DL Control Channel
	DL Data Channel
	DL Control Channel

	Synchronization Level
	Not needed
	Not needed
	Needed (subframe)

This solution requires time-synchronization between eNBs on subframe resolution in order to be able to efficiently benefit from the use of cross-CC scheduling to alleviate e.g. PDCCH inter-site interference problems
	Not needed

In non-synchronized deployment, the aggressor eNB will reduce the usage of both data and control channel resource of that carrier, to reduce the interference to the control channel of the victim eNB
	Not needed
	Not needed

In non-synchronized deployment, the aggressor eNB will reduce the usage of both data and control channel resource of that carrier, to reduce the interference to the control channel of the victim eNB

	eNB Impact
	eNB needs to estimate or collect information about Pcell/Scell loading

Inform other eNBs about it
	eNB needs to estimate or collect information about DL data channel interference

Inform other eNBs about it
	eNB needs to estimate or collect information about DL control channel interference

Inform other eNBs about it
	No
	A2/A3/A4 eNBs need to exchange information or negotiate RNTP threshold/Tx power 

No impact for A1
	eNB needs to exchange configuration information for protected PDCCH

	X2 Impact
	Pcell/Scell loading exchanging via X2
	DL data channel interference information/ indication exchanging via X2
	DL control channel interference information/ indication exchanging via X2
	
	A2/A3/A4 Extension of RNTP/Tx power related information exchanging via X2
	Configuration of protected PDCCH carrier component(s) exchanged via X2

	OAM Impact
	NO impact on OAM
	NO impact on OAM
	NO impact on OAM
	OAM Pre-configures protected PDCCH carrier component(s) to eNBs
	
	B2 only: OAM provides protected PDCCH carrier component(s) to each eNB

	Other Impacts
	None identified
	None identified
	None identified
	None identified
	None identified
	None identified

	Compatibility
	Compatible
	Compatible
	Compatible
	Compatible
	Compatible
	Compatible

	Feasibility
	Feasible
	Feasible
	Feasible
	Feasible
	Feasible
	Feasible

	Effectiveness
	Proactive solution

High

Based on proactive approach, without relying on protected resources
	Reactive solution

Low/Medium

Based on reactive approach, without relying on protected resources
	Reactive solution

Low/Medium

Based on reactive approach, without relying on protected resources
	Proactive solution

Medium/High

Based on proactive approach to protect resources, with limited adaptation
	Proactive solution

High

Based on proactive approach to protect resources and adaptation with A2/A3/A4

Limited adaptation if A1 is selected
	Proactive solution

High

Based on proactive approach to protect resources



	Flexibility
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Complexity
	Low/Medium
	Low/Medium
	Low/Medium
	Low
	Low
	Low


Based on the outcome of such evaluation, we can derive the followings.

For the impact on eNB and X2, solution 2 has no impact on both eNB and X2. Instead, it requires OAM pre-configuration on the protected PDCCH carrier component(s). It is said in the WID [1] that “Study inter-node signalling needed for robust autonomous solutions, where each BTS node selects to use the carrier(s) that maximize the overall network performance”. Thus, solution 2 with no signalling interaction between nodes seems not to align with this WID. 
Proposal 1: It is proposed to exclude solution 2 which seems not to align with WI objective. 
For the remaining categories of solutions, we focus on the analysis on solution 1 particularly with regard to the effectiveness and eNB/X2 impacts. 
To properly select Pcell/Scell for a CA UE, an eNB may need to choose a carrier with lower interference together with light traffic load as the Pcell, and some other carriers as the SCell(s). Since the load of traffic and the distribution of users change with time, we think the exchange of information about Pcell/Scell carrier loading can efficiently help to select Pcell/Scell by reflecting the actual situation for a better performance and effectiveness in mitigating the interference. Also, solution 1 has a means to inform interference problems on both control and data channel to the neighbour eNBs. Hence, with regard to the effectiveness, solution 1 is an effective method to mitigate the DL interference between Macro and Pico using multiple carriers.
For eNB and X2 impact, the eNB shall calculate the PCell/SCell load and exchange such information via X2. Also, solution 1 needs to detect and exchange of DL interference problems. But, we think this is not so much complex and can be easily extended using current X2AP procedures. 
According to the agreed evaluation criteria, solution 1 is also evaluated as: 

1) Provision of interference mitigation on DL control and data channel
2) No impact on OAM

3) Compatible, Feasible and Flexible 

4) Low complexity

Proposal 2: It is proposed to select solution 1 as the RAN3 endorsed solution for DL interference mitigation.
3 Conclusion and Proposal
In conclusion, we show our views on DL interference mitigation solutions and propose the followings.
Proposal 1: It is proposed to exclude solution 2 which seems not to align with WI objective.  
Proposal 2: It is proposed to select solution 1 as the RAN3 endorsed solution for DL interference mitigation.
4 References

[1] RP-111111, “Update work item for Carrier based HetNet ICIC for LTE” 
[2] R3-120937, “Report email#07:DL interference mitigation mechanisms comparison”, Qualcomm Incorporated
[3] 3GPP TR 03.024, version 0.3.0, “Carrier based HetNet ICIC use cases and solutions”, May 2012[image: image1.png]










1/3
2012-05-12

