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1 Introduction

Currently RAN2 is discussing the necessary information that has to be provided in the IDC indication message. For this purpose RAN2 had the email discussion [77b#29] after RAN2#77bis. [1]
The purpose of this contribution is to clarify the additional information that is required in order to provide eNB with proper information on the reason why an IDC problem does not exist anymore. 

2 Discussion

In RAN2#77bis the following decisions where made:
Agreements
1
All necessary/available assistant information for FDM and TDM solutions is sent together (details FFS)

2
The IDC indication is a new UL-DCCH (RRC) Message. (FFS: whether we introduce a general message that could host also other indications (e.g. MBMSInterestIndication)

3
The IDC indication can also be reused to send the updated assistant information (including the case that there is no longer an IDC problem).
4
In case of inter-eNB handover, the assistant information is transferred from the source to the target eNB.
5
A prohibit mechanism is used to restrict the interval at which the UE may send IDC indications

6
FSS whether the network indicates via dedicated signaling whether the UE may trigger and send an IDC indication. (It is FFS whether the network indicates for which frequencies the UE may trigger an IDC indication and if so, how this information is provided). 

When referring to agreements 2 and 3, it is clear that UE will send the following IDC indications to the network:

1. IDC indication with assistant information

2. IDC indication with updated assistant information

3. IDC indication in case that there is no longer an IDC problem

While the messages for 1 and 2 are clearly indicating that UE is providing assistant information for FDM and TDM solution in order to solve the IDC problem (the network might eventually reconfigure the UE based on the assistant information), the third message is ambiguous as there is more than one reason why there is no longer an IDC problem.
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Figure 1 - Example for IDC indication

In the above figure an examples of an IDC problem and UE’s signalling are given.

In the example UE indicates the IDC problem to the network after the IDC problem started to exist. The problem indication could be repeated to the network after the prohibit mechanism allows for such a repetition. At one point in time eNB reconfigures UE. This reconfiguration solves the IDC problem so in a later point of time UE indicates to the network that there is no longer an IDC problem. Shortly after that the IDC problem stops to exist.
The example above reveals the problems of the IDC indication mechanism. After reconfiguring the UE the network has no information regarding the reason for UE’s indication that there is no longer an IDC problem. It could be one of the following reasons.

1. The reconfiguration of the UE solved the IDC problem

2. The IDC problem stopped to exist (i.e. because ISM activity stopped or moved to a non-interfering frequency).

Due to this lack of information the network does not know when the IDC problem has stopped to exist. Only from this point in time on it would be safe for the network to revert UE’s configuration to that prior to the reconfiguration because of the UE’s IDC problem indication.
As the reconfiguration due to the IDC problem might be impacting negatively on the throughput of the UE and constraining network scheduling freedom, it will be beneficial for the network to know when the UE can be reverted to the old configuration. This is shown in Figure 2.
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Figure 2 - Example of IDC indication of both "no longer an IDC problem" and "IDC problem stopped"

Also, if the network would not receive any of these two indications (i.e. “no longer an IDC problem” and “IDC problem stopped to exist”), it should conclude that the last reconfiguration is not solving the IDC problem and it should try a different solution (TDM/ FDM). This is especially important and feasible since the network is already provided with all the necessary (and updated) assistant information from the UE as decided in the previous meeting. 

 For the above reasons we see it necessary to clearly distinguish between the two reasons given above. In order to do so we propose the following.

Proposal: The UE indicates both the resolution of an IDC problem due to successful reconfiguration as well as the stopping of the IDC problem ISM activity stopped or moved to a non-interfering frequency.

3 Conclusions

This contribution discusses the problems that occur when the network lack information on the state of the ISM activity. We therefore make the following proposal:
Proposal: The UE indicates both the resolution of an IDC problem due to successful reconfiguration as well as the stopping of the IDC problem ISM activity stopped or moved to a non-interfering frequency.
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