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Discussion and Decision
1      Introduction
In current RAN2 TR 36.816 [1], the usefulness and feasibility of three TDM solutions are still FFS [1]. This contribution discusses these aspects of TDM solutions.
2      Discussion
2.1     Usefulness of TDM solutions

One concern raised on TDM solutions is that if FDM solution is adopted, whether TDM solutions are needed or not. In our opinion, TDM solutions are necessary since

· For some deployment scenarios, FDM solutions are not applicable. For example, some operators may only have one carrier deployed in specific regions. Another example is that the whole LTE band might be desensed if ISM is operating on the lower part of ISM band, according to RAN4 analysis in Annex A of [1]. 
· 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 excluded.

· 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.

Given above reasons, it is obvious that TDM solutions are necessary. The next question is whether TDM solutions are useful to solve coexistence problems. From extensive study in RAN2, this is also obvious. For example, [2] shows how serious the coexistence problem with BT can be and [3] shows the effectiveness of the HARQ process reservation based solution to solve the issue. Therefore it is proposed that: 
Proposal 1: RAN2 to agree on the usefulness of TDM solutions to solve in-device coexistence problem.

2.2     Feasibility of TDM solutions
There are also concerns raised on the feasibility of TDM solutions, like poor QoS guarantee, limited usage, and impact to radio protocols. These concerns are already been addressed during SI phase.
· QoS guarantee: TDM solutions are designed to guarantee the performance of both LTE and ISM/GNSS. For example, for DRX based solutions, the scheduled/unscheduled period will be selected according to QoS requirements, according to section 4.2 of TR 36.816 [1]. For HARQ process reservation based solutions, there is no impact to LTE QoS thanks to the fine granularity.
· Limited usage: in TDM solutions, resources are shared in time domain between LTE and ISM/GNSS. Although it seems that for one particular UE, the amout of resources available are reduced, it should be noted that even without any restriction, UE normally can only use a fraction of all radio resources since the resources are shared by all UEs. 
· Impact to radio protocols: current TDM solutions have little impact on radio protocols. For example, HARQ process reservation based solution complies with HARQ operation, therefore no impact to radio protocols are expected. DRX based solution is based on existing DRX feature with almost no changes, therefore the impact to radio protocols may not exist.
In addition, we should note that the work on in-device coexistence is in SI phase. Further details can be investigated in WI phase. There are also several issues related to FDM solution, which are not addressed yet. For example, how UE can derive those unusable frequencies if UE does not have any chance to perform inter-frequency measurement. Even with these open issues, RAN2 has already made a conclusion on the feasibility of FDM solution. 
In summary, we proposed that
Proposal 2: RAN2 to agree on the feasibility of TDM solutions to solve in-device coexistence problem.

3      Conclusion
In this contribution, we discuss the usefulness and feasibility of TDM solutions and propose the following:
Proposal 1: RAN2 to agree on the usefulness of TDM solutions to solve in-device coexistence problem.
Proposal 2: RAN2 to agree on the feasibility of TDM solutions to solve in-device coexistence problem.
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