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1 Introduction
At RAN2 #73 meeting, RAN2 was confident that FDM solution is feasible to resolve the in-device coexistence issues based on the progresses on FDM [1]. However it is questioned on the feasibility and usefulness of TDM solutions need further study [2]. In this contribution, we show our view on the feasibility of the TDM solutions and try to reach some consensus.
2 Discussion
Because RAN2 has drawn a conclusion that FDM solution is believed to be a feasible solution to resolve the in-device coexistence issues, we can compare TDM solutions with FDM solution in order to show the advantages and disadvantages with TDM solutions separately. Then we will give our perspective whether it is worth to keep studying on TDM solution in future meetings.
2.1 Scope 
In this section, we compare TDM solutions with FDM solution in the usage range aspect. We could consider three aspects below:
a) Traffic type/ scenario type
Some companies think FDM solution can be widely used regardless of type of coexisting in-device while TDM solution is specific to the type of coexisting in-device depending on the activity pattern [3]. For example, compared with WiFi, BT voice may result in a different solution. 
However, even if BT and WiFi work on the same frequency band, the interference from BT and WiFi to LTE may be different and vice versa. If the interference will last only short period of time, the network does not need to move the UE to another frequency. Otherwise, it is better to move the UE to another frequency. For this, it is possible for the network to take different actions to handle different cases. How far the LTE signal needs to be moved may partly depend on the device types. 
Thus not TDM solution but also FDM solution is maybe a device specific solution.
b) Operating frequency 

There are ICO interferences caused by LTE Rx or ISM Rx or both because of different operating frequency of the radio. The eNB could judge the extent and direction of interference according to the operating frequency of the device, so that the target frequency for HO can be determined [3]. Besides, the different number of the interfered channel may result in different handling with FDM solution in case of WLAN [4]. However there is no difference with TDM solution. 
c) Preconditions 

FDM solution is not always available. For example, there are very limited authorized frequencies in some areas, especially in India where only one band is available with operators and in some cases it is higher frequencies of band 40. In this case, whether it happens infrequently or not, FDM solution is inapplicable at all and TDM solution is preferred. 
There is no such precondition for TDM solution. 
Observation 1: FDM solution is no better than TDM solution in this aspect.
2.2 Guarantee of QoS
Due to the separation of operating frequencies, FDM solution can guarantee perfect QoS in both LTE and ISM. While since TDM solution splits the limited time resource into LTE usage and ISM usage, we believe that it may harm the QoS of both LTE and ISM. However the degree of the Qos degradation need further study. It is possible that the QoS degradation of both LTE and ISM by TDM solution will be acceptable.
Observation 2: FDM solution is better than TDM solution in the guarantee of QoS; whether the QoS degradation will be inacceptable need to further study.
2.3 Indication and signalling between UE and eNB
FDM solution and TDM solution may require a unified indication and signaling between UE and eNB. 
With respect to the content of indication for FDM solution, RAN2 concluded to include unusable frequencies for FDM solution. Inclusion of other information was still left open. Most of companies agreed that additional information would be useful for the relevant decision of FDM solution.
For TDM solution, RAN2 agreed that the UE can signal the necessary information, e.g. interferer type, mode, and possibly the appropriate offset in subframes or a suggested pattern to the eNB. Based on such information, the final TDM patterns (i.e. scheduling and unscheduled periods) are configured by the eNB.
Based on above, we think that:
Observation 3: There may is a unified indication and signaling between UE and eNB for FDM solution and TDM solution.
2.4 Impacts to radio protocols
FDM solution could impact on legacy protocols including the indication and signaling between UE and eNB. So far we could not conclude whether FDM solution will impact on other legacy behaviors in the RRC-Connected state, such as measurement reporting and inter-frequency handover. While TDM solution may impact on HARQ, DRX, and other behaviors. 
Observation 4: There are impacts to radio protocols from both FDM solution and TDM solution and it is hard to quantitative analyze the impacts.
3 Conclusion
In summary, TDM solutions have some own merits compared with FDM solution. It is worth for RAN2 to further study. So we propose that:

Proposal: We can draw a conclusion that RAN2 was believed that TDM solution is feasible to resolve the in-device coexistence issues based on the progresses on TDM so far.
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