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1.  Introduction

During meeting RAN3#75bis, several agreements have been made on the DL interference mitigation as part of the Carrier Based HetNet ICIC WI, to capture in the updated TR R3.024 [1] the final version of the solution description [2] as well as of the related evaluation framework [3-4]. 

In this paper, we report the agreed evaluation framework and aim at approving the evaluation table in section 3 and capture further agreements in the next revision of TR R3.024 as proposed in section 4.

2.  Evaluation Framework
As agreed in [3], the following criteria are defined for the evaluation of the DL interference solutions:

	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.


Note: The first line of the table illustrates what interference mitigation the particular enhancement is targeting (data and/or control channels), which has also been agreed in [3] and so reported in section 3.
3.  Solution Evaluation
Following the criteria listed in section 2, and including the “Flexibility “ criteria presented in R3-120483, the following table captutes the evaluation of proposed solutions for the DL interference scenario. Once agreement is reached, a text proposal will added in section 4.
	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 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
	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) preference list 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
	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


4. Text Proposal
Following text on DL interference scenario is proposed to be included in the respective section of the TR [1]:

	*** First change, omitted text not changed ***


4.2.3
Discussion

4.2.3.1
Evaluation criteria

Table 4.2.3.1-1 lists the evaluation criteria used for comparing the different solution for the DL interference in macro-pico environment.

Table 4.2.3.1-1: 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
	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.

	Flexibility
	The candidate solution should allow for flexibility in e.g. resource partitioning and assignment.

	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.


4.2.3.2
Comparison matrix
Table 4.2.3.2-1 captures the evaluation of the solutions.

Table 4.2.3.2-1: DL Interference scenario: solution evaluation summary

	Criteria
	Solution 1
	Solution 2
	Solution 3

	
	1-A
	1-B
	1-C
	2
	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 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
	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) preference list 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
	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


4.2.4
Specification impact
The specification impact for the different solutions is limited to the X2-AP specification (most cases) and possibly to O&M specifications (few cases), as listed in Table 4.2.3.2-1 at “X2 Impact” and “OAM Impact” lines.
	*** Remaining text not changed ***
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