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1.  Introduction
In preparation to the current RAN3 meeting #76, the different solutions for the DL interference scenario have been evaluated. The outcome and proposed TR update is included in the report of the offline e-mail discussion [1].
In this contribution we propose conclusions from this evaluation, to be used for the standardization work of this topic.

2.  Analysis and discussion
With reference to the solution evaluation in the appendix (see also [1]), we see the following points.
2.1 Meeting general requirements
All solutions meet requirements of compatibility, feasibility and flexibility. When it comes to synchronization needs though, solution 1-C requires synchronization between eNBs at subframe resolution, which is out of the scope of the Work Item. Therefore solution 1-C cannot be recommended for standardization. All other solutions instead do not need tight synchronization and work well.
Conclusion 1: Solution 1-C does require synchronization between eNBs at subframe resolution and therefore it is excluded from the scope of the Work Item. 

2.2 Impact and complexity
Apart solution 2 (O&M based) and solution 3-A1 (no enhancement), all solutions have some impact on the eNB and on the X2 interface. Solution 1 components impact include estimation of loading/interference and signaling exchange, while solution 3 components impact is only about exchanging available information, which is slightly simpler as reflected . Solution 2 and solution 3-B2 has also impact on O&M. Overall, all impact seems reasonably contained for a possible standardization, with solutions 2 and 3 being less complex.

Conclusion 2: All solutions have acceptable impact on eNB, X2 and O&M, with solutions 2 and 3 calling for lower complexity than solution 1.

2.3 Effectiveness
The evaluated solutions present differences in the effectiveness and also in the approach:

· Solution 3 is based on proactive approach and is expected to have high effectiveness in mitigating interference as there are protected resources available for data and control channel, especially with adaptive approaches
· Solution 2 is also based on a proactive approach but provide less adaptation, therefore being expected to have lower effectiveness than solution 3. In addition, solution 2 needs to be combined with mitigation mechanisms on the data channel, as only targeting mitigation for control channel
· Solution 1 has components for proactive and reactive approach, but no guarantee that protected resources are made available, therefore expected effectiveness is lower (interference may remain to certain extent in high loading)

Conclusion 3: Solution 3 is expected to provide highest effectiveness in mitigating the DL interference with proactive protection of resources for control and data channels, especially when including adaptive approaches.
2.4 Summary
Given the analysis in [1] and the conclusions identified on the different aspects, solution 3 appear to be the best candidate for standardization work, as provide high benefits with limited impact.

Conclusion 4: Given the trade-off between benefits and impact, it is proposed to standardize solution 3 with adaptive approach to mitigate downlonk interference in both control and data channels.
3.  Conclusion

In this contribution we drawn conclusions for the DL Interference case based on the evaluation of solutions in [1]. Based on that the following is proposed:

Proposal 1: It is proposed to captures the following conclusions in the TR (a text is provided in section 6).

Conclusion 1: Solution 1-C does require synchronization between eNBs at subframe resolution and therefore it is excluded from the scope of the Work Item. 

Conclusion 2: All solutions have acceptable impact on eNB, X2 and O&M, with solutions 2 and 3 calling for lower complexity than solution 1.

Conclusion 3: Solution 3 is expected to provide highest effectiveness in mitigating the DL interference with proactive protection of resources for control and data channels, especially when including adaptive approaches.
Conclusion 4: Given the trade-off between benefits and impact, it is proposed to standardize solution 3 with adaptive approach to mitigate downlonk interference in both control and data channels 
Proposal 2: RAN3 should discuss the opportunity to send an LS to RAN1 informing about the reached conclusions and asking RAN1 opinion on the benefit to standardize Solution 3.

In case these proposals can be agreed, Qualcomm is willing to provide a text proposal for the TR.
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5.  Appendix A: Evaluation Summary (see [1])
	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 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
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


6.  Appendix B: Text proposal for TR update
The 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 ***


4.2.4
Specification impact
4.2.5
Conclusions and Recommendations
All solutions meet requirements of compatibility, feasibility and flexibility and synchronization between eNBs, besides solution 1-C that requires synchronization at subframe resolution and therefore is out of the scope of the Work Item. All solutions have acceptable impact on eNB, X2 and O&M, with solutions 2 and 3 calling for lower complexity than solution 1. 
The evaluated solutions present differences in the effectiveness and also in the approach (proactive vs. reactive). In particular, solution 3 is expected to provide highest effectiveness in mitigating the DL interference with proactive protection of resources for control and data channels, especially when including adaptive approaches. Solution 2 is also based on a proactive approach but provide less adaptation, therefore being expected to have lower effectiveness than solution 3. Solution 1 has components for proactive and reactive approach, but offers no guarantee that protected resources are made available, therefore expected effectiveness is lower as interference may remain to certain extent in high loading.
Given the trade-off between benefits and impact, it is proposed to standardize solution 3 with adaptive approach to mitigate downlonk interference in both control and data channels.

	*** Remaining text not changed ***
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