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1 Introduction
After near one year’s discussions, many solutions to in-device coexistence problems between LTE and ISM/GNSS have been identified. This contribution proposed a way forward on future specification work based on outcome of this SI.
2 Discussion
2.1 Solutions for the WI

Based on the analyses and discussions in the study item, the following common understandings have been reached:
1) Existing mechanisms are not sufficient to (timely) trigger the UE to report coexistence problems to the LTE network;

2) Based on existing mechanisms, the LTE network is not able to tell whether or not the interference is caused by in-device coexistence;

3) Existing mechanisms cannot ensure that the LTE network takes (timely) action to solve or avoid in-device interference
In order to solve the in-device coexistence problems, the following solutions were studied and captured in TR 36.816 [1]:
1) LTE network-controlled UE-assisted solutions

a) FDM solution

b) TDM solutions

i. DRX based solution
ii. HARQ process reservation based solution

iii. Uplink scheduling restriction based solution
c) LTE power control solutions

2) UE autonomous solutions
a) LTE denials for infrequent short-term events
b) LTE denials for ISM data packets
c) ISM denials for LTE important reception
Basically, LTE network-controlled UE-assisted solutions can rely on a combination of existing and new mechanisms (if introduced), while UE autonomous solutions are mainly left for UE implementation with possibility of some small specification changes. Therefore, it is natural that the specification work should focus on LTE network-controlled UE-assisted solutions.
FDM solution

FDM is a relatively simple solution, which is feasible and applicable to all the usage scenarios in [1] if there is any usable frequency at both the UE and network side. During the SI phase, it has been concluded that FDM solution is believed to be a feasible solution to resolve the in-device coexistence issues. Therefore, we propose
Proposal 1: Capture in the TR that FDM is applicable to all the usage scenarios, and include FDM solution in the scope of the WI.
TDM solutions
In some cases, however, moving the UE to other frequencies is not always a feasible solution to the in-device coexistence issues. For example, if an operator only deploys a single carrier in a specific region, in this case performing FDM solution is impossible. Even though multiple carriers are deployed, based on RAN4 analysis in [1] it is likely that the entire victim band are blocked by activities of ISM radio, e.g. when ISM radio operates on the lowest part of ISM band. Therefore, we cannot rely on FDM solution only and TDM solutions are also essential for resolving in-device coexistence issues. Based on the discussions on applicability of TDM solutions, it seems that no a single TDM solution can solve the in-device coexistence problems of all the usage scenarios. Moreover, a unified TDM solution also seems impossible at this stage. It means that multiple TDM solutions are required to handle coexistence interference in different usage scenarios. Despite some details of TDM solutions need further study, we think that the three solutions identified so far, i.e. DRX based solution, HARQ process reservation based solution and uplink scheduling restriction based solution are qualified as the basis for further investigation and standardization. 
Proposal 2: Include the three LTE network-controlled UE-assisted TDM solutions above in the scope of the WI.
The feasibility and usefulness of different TDM solutions have been discussed in the SI stage, but without conclusion so far. RAN2 is also kindly asked to discuss and try to conclude these issues before the close of the SI stage.
Proposal 3: If consensus could not be reached in the SI stage regarding the feasibility and usefulness of a certain TDM solution, these issues could be further evaluated and confirmed during the WI phase. As the finalization of the SI, RAN2 is kindly asked to list the open issues that the evaluation of feasibility and usefulness should resolve in the WI stage.

LTE Power control solutions
With respect to the LTE power control solutions, actually they already can be supported by existing mechanisms. During the work item phase, the necessity of enhancement, e.g. introducing a new report could be further considered.
Proposal 4: Whether enhancement to LTE power control solutions is needed or not can be further considered in the WI.
UE autonomous denial solutions
Generally, we assume that UE autonomous denial solutions are mainly up to UE implementation and hence no further specification work in 3GPP is foreseen so far. Based on initial analysis, LTE denial for infrequent short-term events has been regarded as the most likely solution to protect reception of important ISM signalling, e.g. WiFi beacon. But concerns on its impact on PDCCH and PUCCH link adaptation have been raised in the SI phase as well. Therefore, we propose
Proposal 5: Evaluation on LTE denials for infrequent short-term events can continue in the WI phase so as to confirm its feasibility as the solution to handle reception of important ISM signalling.
If the above proposals are accepted, the WI will be opened with a few options. But we don’t think all the solutions should be necessarily standardized, depending on the discussion on their feasibility, usefulness and complexity in the WI.
2.2 Other aspects
According to the discussions in the SI, potential specification work on some other issues could also be foreseen.
Trigger of indication
The triggers of coexistence problem indication have received much attention during SI phase. It has been captured in the TR [1] that how to limit unnecessary triggers/trigger misuse e.g. by defining new measurements or new test cases will be left to work item phase to discuss. It is natural that RAN4 will take the main responsibility for this discussion.
Relationship and coordination among different solutions

In current TR, the triggers of indication are more or less independent of a specific solution. For various solutions, however, the identified assistant information is different. RAN2 will try to investigate the possibility of a unified signalling approach. Therefore, we propose

Proposal 6: The relationship and coordination among different solutions, especially from signalling and procedure perspective, should be investigated and standardized in the WI phase.
3 Conclusion

In order to finalize the study item on in-device coexistence and make clear the scope of the upcoming WI, this contribution proposed a basic set of solutions and other potential specification work that the WI should address.
We would appreciate if the proposed way forward would help to progress the work on the in-device coexistence and ensure a WI can be started at the next RAN plenary which allows defining the details of the necessary signalling and procedures.
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