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Discussion and Decision
1      Introduction
In RAN2#76 meeting, IDC triggering and measurements were discussed and email discussion thread [76#40] was setup on following topics:

· How can the UE evaluate the IDC interference level from and to ISM? (measurement and/or internal assessment?)
· When does the UE trigger an IDC indication? (Does the network need to know/control the threshold? Or can the network trust the assessment of the UE?). 
· Should the UE indicate the level (share of affected subframes and/or interference level) of interference problem or just that there is a problem? 
· Should attempt to align terminology (usable/unusable frequency,…).

We have provided Intel’s view in email discussion thread, and further details regarding IDC triggering are discussed in this contribution.
2      Discussion
IDC triggering refers to the indication described in [1]:

 At the initiation of LTE network-controlled UE-assisted solutions, the UE can send an indication to the network to report the coexistence problems. 
There are several aspects related to IDC triggering, which will be discussed in sections below.
2.1     Whether IDC triggering can be based on potential interference?
The agreements from RAN2#75bis meeting are that measurements/internal coordination are used as baseline to trigger IDC indication and such indication should be triggered based on ongoing interference instead of assumptions/predictions. The issue here is if UE can have accurate predictions, whether UE should wait until the interference is really intolerable. 

One example is that if we consider the interference from WiFi to LTE. If from application layer, it is known that WiFi transmitter will start with a certain Tx power level. Since the frequency and the filter characteristics may be known internally at UE, UE may predict with certain accuracy the Rx level of the interference at LTE side, just as in the analysis shown in Annex A of TR 36.816 [1]. If the interference will be very strong (e.g. desense level > 20 dB), then it might be good for UE to trigger IDC indication directly, before there is actually strong interference on the LTE side. The benefit of such proactive indication is that the impact of QoS to LTE/ISM side can be minimized if UE can accurately predict the in-device interference.
Proposal 1: if UE can accurately predict in-device interference, proactive indication is allowed.
2.2     Whether IDC triggering are left to UE implementation or controlled by the network
A general principle in 3GPP is that UE behavior should be controlled by the network. It is always up to the network to decide whether to use IDC solutions or not after receiving IDC triggering, so the following discussion is focused on whether network should control IDC triggering itself.

If the principle is applied to in-device coexistence, then it seems that network should have some mechanisms to control IDC triggering to avoid some UE misbehaviors. For example, UE could either misuse the trigger for its own benefit, or UE could report the indication so late that interference issue is very severe. For the latter case, RAN4/RAN5 test cases might be needed.
It should be noted that there is no obvious motivation for UEs to misuse IDC triggering. If UE reports IDC indication to the network, either FDM or TDM solution will be used. One conclusion drawn from study item phase says: “It has been confirmed that any media sharing solution will come at a cost for LTE.” Therefore it is unclear what kind of benefits UE could gain from misusing IDC indication.

In addition, the characteristics of in-device coexistence make such network controlling very difficult. There are several reasons.
Firstly, UE internal evaluation/assessment is very implementation dependent. There is not a single quantitative metric (or a set of metrics) which can clearly determine whether UE is suffering IDC interference problem or not. For example, in case of FDD band 7, LTE is not interfered by ISM, and how to define the interference metric at ISM side is completely out of scope of 3GPP. Even for the interference at LTE side, it is not simple to derive a single metric (or a set of metrics) to reflect the interference situation. For example, the measured RSRP/RSRQ level may not provide accurate information to assess the impacts at RF side like front end saturation. Since UE implementation has the best knowledge about all the interference conditions, it is best left to UE implementation to decide when to send IDC triggering.
Secondly, it is rather difficult to define test cases regarding IDC triggering. Although it is better to handle this issue in RAN4/RAN5, it is nevertheless useful for RAN2 to consider the implications before asking RAN4/RAN5’s opinion on this topic. As discussed before, one potential motivation to define a test case is to guarantee that UE should report IDC triggering if the coexistence problem is severe. However, such test case is difficult to define. The reason is that to define such a test case, there should be some assumptions of ISM transmitter characteristics like spurious emission, assuming we are investigating the scenario that LTE receiver is impacted by ISM transmitter. This is shown in Figure 1 below. We can only assume that ISM transmitter follows the conformance requirements of spurious emissions when defining test requirements. Assuming one test case defines that under some assumptions, LTE receiver is severely impacted by ISM transmitter given ISM transmitter spurious emission requirement, and IDC triggering should be sent by UE. However, commercial ISM transmitter can have smaller spurious emission than the requirements. This means that the interference in LTE side might be small and UE will not report IDC triggering. So a good implementation will fail the test. This shows that such test case is difficult to define since the test requirements heavily depend on UE implementation details.
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 Figure 1: Test case for ISM to LTE interference
Another difficulty to define the test requirements is that such test cases will involve the test setup for ISM, which is out of scope of 3GPP. It should be noted that even a simple test case in RAN5 requires a test context, e.g. how to setup all the necessary signaling and related parameters. Such context is of course available for LTE test cases. However, it is difficult to imagine that RAN5 can define such a context setup for ISM. It seems that to adequately define such a test case in RAN5, expertise from ISM side is needed and it can be assumed that lots of text related to ISM will be added to RAN4/RAN5 specifications even if it is manageable to define such a test case. In summary, defining such a test case involving ISM is quite difficult.
Given above discussion, it is natural to conclude that it is difficult for the network to control IDC triggering.
Proposal 2: IDC triggering is left to UE implementation.
3      Conclusion
In this contribution, we discuss aspects related to IDC triggering, and propose the following:
Proposal 1: if UE can accurately predict in-device interference, proactive indication is allowed.
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Proposal 2: IDC triggering is left to UE implementation.
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