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1. Introduction
In this contribution we provide an evaluation of Solution 4 and Solution 5 described in section 4.4 (Interference coordination in dense macro-pico deployments) of TR 03.024 V0.3.0 [1]. A detailed presentation of the Solutions 4 and 5 is provided in the contributions [2] and [3].
However the existing text does not exploit at the full extent the potential of the solutions 4 and 5, because it is not mentioned the possibility of the carrier selection by OAM, based on “interference cost” measurements proposed by these solutions. To fix this issue, in Section 4 of this contribution are proposed text changes to the Solutions 4 and 5 and an adequate evaluation table.
2. Evaluation Framework
As agreed in [4], the following criteria are defined for the evaluation of the DL interference solutions:
Table 1
	Criteria
	Description

	Compatibility with legacy UEs
	Is the solution operable in case of legacy UEs?

	Synchronization Level
	Clarify the level of synchronisation required by each solution

	X2 specification impact
	X2 specification impact

	Impact on eNB
	Requirements relative to processing capacity, memory, configured information

	Impact on OAM subsystem
	Requirements relative to signalling towards OAM

	Impact on UE
	Uu interface specification impact, implementation and performance impact, as foreseen by RAN3. The solutions shall rely on existing UE features in different releases, with focus on solutions with no physical layer impact.

	Effectiveness of the proposed enhancements
	Solution performance as estimated by RAN3. Effectiveness should explain what are the benefits of the proposed enhancements as compared to the existing methods.




3. Evaluation and TP for the solutions 4 and 5 in [1]
In the following table is presented the evaluation of Solutions 4 and 5. We note that in contributions [2] and [3] is shown the superior effectiveness of the cost approach relative to selfish solutions, where the frequency channel is selected based only on the criteria of one eNB maximum performance. 
It is proposed that the following table will be included in TR 03.024.

Table 2: Evaluation of solutions 4 and 5
	Criteria
	Solution 4
	Solution 5

	Compatibility with legacy UEs
	
YES
	
YES

	Synchronization Level
	Not needed
	Not needed



	X2 specification impact
	RSRP/RSRQ:  Interference cost exchange over X2.
CQI: two new messages to coordinate the measurement and select the frequency reference resource; a third message to send the interference cost over X2.
	RSRP/RSRQ:  Interference cost exchange over X2.
CQI: one message to indicate the subband pattern for high power transmission and another message to send the interference cost over X2.


	Impact on eNB
	1. Victim eNB initiate and collects the UE measurements reports and compute the interference cost
2. A victim eNB sends via X2 the interference cost to the aggressor eNBs and/or OAM
3. All eNBs may change their operational frequency autonomously.
	1. eNB wishing to activate a new carrier announces the neighbour eNBs
2. Neighbour eNBs initiate and collect the UE measurements reports and compute the interference cost
3. Neighbour eNBs send via X2 the interference cost to the initiating eNB
4. The initiating eNB decides what additional frequency channel to switch-on.

	Impact on OAM subsystem
	1. OAM pre-configures the initial operational channel and the allowed frequency channels.
2. OAM receives reports from eNB related to the new operational frequency.
	1. OAM pre-configures the initial operational channel and the allowed additional frequency channels
2. OAM receives reports from eNB, related to the new additional frequency. 

	Impact on UE
	None
	None

	Effectiveness of the proposed enhancements
	High
	High



4. Enhancements to OAM
[bookmark: _GoBack]The allocation of the operational frequency channel, taking into account the “interference cost” information, could be done also by OAM.
So an additional possibility is to convey to OAM the measured interference cost by the victim eNB, with minimum changes to TS 32.425[5]. Indeed, TS 32.425 already includes reporting of CQI, for wideband distribution and average subband (see section 4.10.1 in [5]). We note that the existing RF measurements in TS 32.425 do NOT include RSRP and RSRQ, such that only the CQI measurement is compatible with both RAN and SA standards.
The text in TR 03.024 should be enhanced such to include the possibility that the OAM will receive the cost measurement results, will apply proprietary algorithms and will return the operational frequency.
It is proposed that the following text changes and the evaluation table will be included in TR 03.024.
4.1 Changes to solution 4
Each victim eNB transmits the results of the performance degradation (cost) measurement to the other eNBs or/and to the OAM. For transmitting the cost to other eNBs it is needed a new X2AP message, while for transmitting the cost to OAM is need the enhancement of existing CQI messages in Section 4.10 of TS 32.425. High cost means high interference impact. Each eNB operating on a given carrier or the OAM can evaluate the impact of its operation and select the operational frequency having the smallest impact on MeNB and on other eNBs.
4.2 Evaluation table
Table 3: Evaluation of solution 4 with extended OAM support
	Criteria
	Solution 4

	Compatibility with legacy UEs
	
YES

	Synchronization Level
	Not needed.

	X2 specification impact
	RSRP/RSRQ:  Interference cost exchange over X2.
CQI: two new messages to coordinate the measurement and select the frequency reference resource; a third message to send the interference cost over X2.

	Impact on eNB
	1. A victim eNB initiate and collects the UE measurements reports and compute the interference cost.
2. eNB sends the interference cost to the aggressor eNBs and/or to the OAM.
3.eNB may change its operational frequency autonomously or based on OAM request.

	Impact on OAM subsystem
	1. OAM pre-configures the initial operational channel and the allowed frequency channels.
2. OAM receives reports from eNB, either a) or b):
a) Distributed approach: the new operational frequency.
b) OAM based approach: existing CQI reports, with an additional flag to indicate “interference cost” and interfering Cell_ID. OAM decides the new operational frequency and up-dates the eNB configuration.

	Impact on UE
	None

	Effectiveness of the proposed enhancements
	High
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