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Discussion and Decision
1.
Introduction
At the RAN2#72 meeting, it was discussed about the indication and there were some conclusions and some issues were open for further study as follows.
Agreements

1. Will as a baseline take the UE judgement as the approach for FDM solution: the UE will indicate which frequencies are (not) useable due to in-device coexistence.
FFS if additional information would be useful to report to enable different handover policies in the eNB based on the actual interferer
FFS how this indication is transmitted (e.g. new report, CQI dummy values, dummy RSRP measurement,...).
In this paper, it will be discussed about the above mentioned open issues.
2.
Discussion
2.1 Usable frequency vs. unusable frequency
According to the above agreements, it is not yet clearly decided which frequency information is included in the indication message between usable and unusable frequencies. In order to determine whether to include the each candidate information in the indication message, it is necessary to verify each candidate. These two candidates are compared in the following table.
	
	Usable frequency
	Unusable frequency

	Benefit for measurement
	Reducing the unnecessary measurement configuration for the interfered frequencies.
	Reducing the unnecessary measurement configuration for the interfered frequencies.

	The number of frequencies in the indication message
	The number of usable frequencies is so large to report and it is unclear how to select some of the frequencies if the UE selects some frequencies among them
	Relatively small number of frequency is reported.

	Flexibility for selecting the target frequency
	Among the indicated frequencies, the network may choose the target frequency. That is, it is less flexible in selecting the target frequency compared to unusable frequency indication.
	Except the indicated frequencies, the network may choose the target frequency.

	Method for determining usable/unusable
	Until now, there was no discussion about what frequency is usable. In other words, it is unclear.
	Based on downlink measurement, it is determined what frequency is unusable. Currently, detailed measurement method is FFS.


As stated above, both usable frequency and unusable frequency are useful for the handover. However, in terms of the number of reporting frequencies, flexibility, method for determining usable/unusable, including unusable frequencies is preferable to including usable frequencies. 
Proposal 1) The indication includes only unusable frequencies for FDM solution.

2.2 Usefulness of additional information
In this subsection, following open issue is discussed. 
FFS if additional information would be useful to report to enable different handover policies in the eNB based on the actual interferer
When the network receives the indication from UE, the network has to decide two points based on reported information from UE and local information at the network. One is to decide whether the handover is necessary or not and the other is to decide a target frequency (cell) if the FDM solution is required. 

For determining the necessity of the handover, the main aspect to be considered is interference lasting duration. This means that if the interference on serving frequency will last only short period of time, the network does not need to move the UE to another frequency. Otherwise, it is better for the network to move the UE to another frequency. For this, it is necessary for the network to acquire estimated duration of the traffic from the UE. However, due to a fluctuation of the traffic, it is difficult for the UE to estimate interference lasting duration in advance. 
Another way to estimate the rough duration may be through the interferer type such as WiFi, BT-voice, BT-streaming, etc. With this information, for example, the network may guess whether the traffic is bursty or not. If the traffic is bursty, the network may guess the duration of interference may be short, which means the handover may not be needed. However, this may also lead to a wrong decision about the necessity of the handover. In addition, this causes a specification modification whenever a new system is introduced. From our perspective, RAN agnostic information in the indication message is preferred. Hence, though some additional information seems to be helpful for the decision of the handover, it is better not to add additional information with the above reasoning.
For deciding a target frequency, the network can configure a measurement on the frequencies except the one indicated as unusable frequencies. Afterwards, with the help of current RRM measurement, the network is able to choose a proper target frequency. Thus, it seems that the current agreed indication information and the current measurement is sufficient for deciding the target frequency.
Proposal 2) No more additional information is necessary for FDM solution.
2.3 The format for the indication
For the indication message format, there are a couple of alternatives such as new report, CQI dummy values, dummy RSRP measurement. In order to choose the appropriate format, each candidate is examined in terms of a couple aspects in the following.
The primary criterion each candidate has to satisfy is a capability of including serving and non-serving frequencies. CQI is used to inform the network of the channel quality of only serving frequency so that it is impossible to notify the network of non-serving frequency information, which means CQI cannot be used for the indication message. 
In case of dummy RSRP measurement, new IE is required in order to include the frequency information since there is only IE for physical cell identifier under the current specification. When a new format is used, it also needs to be formulated to include the frequency information. In terms of this aspect, there seems to be no difference between these two alternatives except CQI.
However, in order to be adopted as an indication format in the specification, the candidate with minimal change is preferred. Between remaining two alternatives, in terms of this aspect, the RSRP measurement seems to be complex to adopt in the specification compared to the new format since it is necessary to define a new event trigger for reporting all (un)usable frequencies. 

With the above reasoning, the new format is preferred as an indication message. 
Proposal 3) The indication is transmitted using a new format.
3.
Conclusion
In this paper, we propose as follows for the indication
Proposal 1) The indication includes only unusable frequencies for FDM solution.
Proposal 2) No more additional information is necessary for FDM solution.
Proposal 3) The indication is transmitted using a new format.
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