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Discussion and Decision
1      Introduction
In RAN2#72 meeting, [2] proposes framework and procedure for in-device coexistence. This contribution is focused on the same topic.
2      Discussion
2.1     Procedure
In [2], candidate schemes for reporting are illustrated as in Figure 1 below.
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Figure 1 Candidate schemes for transferring assistant information
In comparing one step vs. two step approaches as shown above, one important issue is whether there is a preference between FDM and TDM solutions. Two-step approach shown above prefers FDM solution to TDM solution. In [2]
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[3], it was proposed that TDM solution is only used when there is no frequency available. However, adopting this principle has following drawbacks:
· The frequencies without in-device coexistence issues are possibly overloaded. For example, for an operator with TDD band 40, UEs with WiFi/BT activity will use lower part of the spectrum if TDM solution is not used. These frequencies will be naturally overloaded. Considering that simultaneous multi-radio operation is gaining momentum, the issue will be more serious in the future if the usage of TDM solution is restricted.

· Degradation of performance: for UEs originally camped on frequencies which are potential victims of in-device interference, those frequencies typically provide best link quality when there is no in-device interference issue. Therefore, the radio conditions on other frequencies are inferior if in-device interference is not considered. If TDM solution can avoid the impact from such in-device interference, it is better for those UEs to stay in their original frequencies instead of switching to other frequencies.

In addition, one argument of preferring FDM solution is that TDM solution is complicated. However, TDM solution only requires the specification of some patterns, e.g. a bitmap, where the overhead is hardly a concern. In addition, as long as UE capability already supports TDM solution as already assumed in 2-step approach, there is no good reason to give preference to FDM solution. Given above benefits of TDM solutions, it is proposed that 

Proposal 1: the standard should not specify the preference between FDM and TDM solutions. It is eNB decision to select FDM or TDM approach.

With this assumption, it will be natural to select one step approach since it is simpler and incurs less latency. 
Proposal 2: one-step approach is used for UE reporting.

2.2     Messages for reporting/response
With one-step approach, there are two messages exchanged between UE and eNB. Since such message will only be exchanged when the status of non-LTE radio is changed, the message will be used infrequently. Therefore it is proposed to use RRC messages. 
Proposal 3: use RRC messages to exchange in-device coexistence reporting/response.

Then shall we use new RRC messages or reuse existing RRC messages? Since there are no suitable existing RRC messages to piggyback UE reporting information, it is proposed that 
Proposal 4: use new RRC messages for UE reporting.

For the response from eNB, we can either reuse RRCConnectionReconfiguration, or use a new RRC message. Defining a new RRC message looks cleaner since it can be easily paired with the UE reporting message. However, there is no fundamental difference from the viewpoint of supporting the operation of in-device coexistence. 
2.3     Trigger for UE to report assisted information
When shall UE report assisted information as shown in Figure 1? There are basically two approaches:
· Option A: UE reports assisted information when there is already in-device interference. In this option, after ISM is already working and there are already one-way or two-way interferences which UE cannot solve by itself, UE reports to eNB about the situation.  
· Option B: UE reports assisted information when UE expects that there is in-device interference it cannot resolve by itself. In this option, if UE is aware that ISM radio will be used, UE can estimate the extent of in-device interference by considering e.g. its radio condition, filter implementation etc. 
In description of triggering of UE reporting for FDM solutions, mainly Option A is mentioned in [1]. The benefit of Option A is that it is feasible to design RAN4 test cases for in-device coexistence. However its drawback is that QoS of LTE and/or ISM is already impacted. Furthermore, some essential ISM operations (e.g. Bluetooth pairing) may not work at all in the worst case. The implementation of Option A is not straightforward as well. It is therefore proposed that 
Proposal 5: standard does not specify the trigger for UE to report assisted information.
3      Conclusion
In this contribution, we analyze framework and procedure for in-device coexistence and propose that:
Proposal 1: the standard should not specify the preference between FDM and TDM solutions. It is eNB decision to select FDM or TDM approach.
Proposal 2: one-step approach is used for UE reporting.
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Proposal 3: use RRC messages to exchange in-device coexistence reporting/response.


Proposal 4: use new RRC messages for UE reporting.


Proposal 5: standard does not specify the trigger for UE to report assisted information.
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