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1   Introduction
This contribution summarizes comparison of the DL interference solutions proposed so far. The candidate solutions are listed in section 2, the evaluation criteria are described in section 3, and the comparison matrix is in section 4.
Further, DL interference source identification was mentioned during the meeting, we discuss it in section 5.
2   
List of candidate solutions

Table 4.2.3-1 list the candidate solutions listed so far for the DL interference in macro-pico environment.

The solutions are classified into 3 groups of solutions according to [1], because these sub-solutions may have different character under some evaluation criteria, in order to have a better comparison among them, all of these 3 groups are further classified into several sub-solutions.

Table 4.2.3-1: Candidate solutions for Carrier-based HetNet ICIC in DL interference scenario
	Solution 1
	1-A
	Exchanges the information about Pcell vs. SCell carrier loading over X2

	
	1-B
	Exchange interference indication for data channels over X2

	
	1-C
	Exchange interference indication for control channels over X2

	Solution 2
	
	OAM Pre-configures protected PDCCH carrier component(s) to involved eNBs 

	Solution 3
	3-A
	Exchange the RNTP/ transmit power related information over X2

	
	3-B
	Exchange information about the configuration of protected PDCCH carrier component(s) over X2


3   Evaluation criteria 
Table 4.2.3-1 list the evaluation criteria used for comparing the different solution for the DL interference in macro-pico environment and evaluate the respective merits vs. costs.

Table 4.2.3-2: Evaluation criteria for Carrier-based HetNet ICIC in DL interference scenario
	Criteria
	Description

	Interference mitigation target
	Description of the targeted channel  for interference mitigation in each solution (DL Control Channel, DL Data Channel or both)

	Synchronization Level (Note1)
	Synchronization level as evaluated by RAN3. 
Note: the WI should focus on solutions not requiring tight synchronization between eNBs.

	eNB impact
	The impact on eNB implementation should be evaluated. If any, the description of the impact could be added.

	X2  impact
	The X2 impact should be evaluated. If any, the description of the impact could be added.

	OAM  impact
	The OAM impact should be evaluated. If any, the description of the impact could be added.

	Other impacts
	Impacts not included above should be described here, if any.

	Compatibility
	Compatibility with legacy Rel-8/9/10 UEs. 
Note: the WI should focus on solutions with no physical layer impact that would work for both legacy Rel-8/9 UEs, as well as benefit from optimizations available for Rel-10/11 UEs supporting carrier aggregation. Thus the solutions shall rely on existing UE features in different Releases. Realistic assumptions for availability of UE measurements and power consumption to be used.

	Feasibility
	Candidate solutions should be easily implemented with existing technology and/or by means of realistic changes to the standards.

	Effectiveness
	The (potential) effectiveness and flexibility of candidate solutions in addressing the DL interference scenario in HetNet deployments via carrier-based ICIC shall be evaluated.

	Complexity
	Candidate solutions should not be too complex when implemented in practice, e.g. in terms of number of exchanged messages or frequency of appliance.


Note1: This criterion also needs evaluation by other groups.

4   Comparison Matrix
Table 4.2.3-3 is the Matrix structure
Table 4.2.3-4: DL Interference scenario: solution evaluation summary

	Criteria
	Solution 1
	Solution 2
	Solution 3

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

	Interference mitigation target
	
	
	
	
	
	

	Synchronization Level
	
	
	
	
	
	

	eNB impact
	
	
	
	
	
	

	X2  impact
	
	
	
	
	
	

	OAM  impact
	
	
	
	
	
	

	Other impacts
	
	
	
	
	
	

	Compatibility
	
	
	
	
	
	

	Feasibility
	
	
	
	
	
	

	Effectiveness
	
	
	
	
	
	

	Complexity
	
	
	
	
	
	


Table 4.2.3-4 captures the evaluation of the solutions. 
Note: only the row of “Interference mitigation target” is the agreement of the offline discussion meeting, the other rows are still under discussion.

Table 4.2.3-4: DL Interference scenario: solution evaluation summary

	Criteria
	Solution 1
	Solution 2
	Solution 3

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

	Interference mitigation target
	DL Data Channel
	DL Data Channel
	DL Control Channel
	DL Control Channel
	DL Data Channel 
	DL Control Channel

	Synchronization Level
	FFS


	　Not needed
	Not needed

In non-synchronized deployment, the aggressor eNB will to 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

In non-synchronized deployment, the aggressor eNB will to 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 to 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 exchnage 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
No impact for A1
	


	OAM impact
	
	
	
	OAM Pre-configures protected PDCCH carrier component(s) to eNBs
	
	Configuration of protected PDCCH carrier component(s) exchanged via X2
B2 only: OAM provides protected PDCCH carrier component(s) preference list to each eNB

	Other impacts
	　FFS
	　FFS
	　FFS
	　FFS
	　FFS
	　FFS

	Compatibility
	Compatible
	Compatible
	Compatible
	　Compatible
	Compatible
	Compatible

	Feasibility
	Feasible
	　Feasible
	　Feasible
	　Feasible
	　Feasible
	　Feasible

	Effectiveness
	Proactive solution
???
	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 adaption with A2/A3/A4 – limited adaption 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


5   DL interference source identification

DL interference source identification was mentioned during online discussion, in this section, we will elaborate the issue and whether we need to introduce some new solutions for it.

Question: whether we want to include this proposal to the TR
Conclusion: No, no need to include the proposal. Current mechanisms can be reused to know the cell size of the neighbors, e.g. the UE history, OAM configuration. 
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