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1      Introduction 
In-Device coexistence is discussed for band 40, band 7, band 13/14 for coexistence of LTE with ISM (WiFi, BT) and GNSS. Till now focus of discussion was to have solution for coexistence for non-CA cases. In RAN2 #79 we had most of the aspects of solutions for IDC are mostly as stable for non-CA case. In this document we analyse if the developed solution are still valid for CA scenarios as well or there is any specific change required only for CA.
2      Discussion 

In RAN2 #79 we had most of the aspects of solutions for IDC are mostly as stable for non-CA case. Key points of the IDC solutions are:

1. Detection of IDC interference and when to report the IDC problem is left to UE implementation.
2. UE sends IDC indication only for those frequencies which are having IDC issue that UE is not able to solve itself and for which measurement objects are configured.
3. UE reports list of frequencies (only those for which measurement object are configured)  which are affected and direction of interference

4. UE reports the desired time domain pattern in the form of either HARQ bitmap or DRX configuration parameters depending on scenarios.

a) These time domain patterns are not frequency specific i.e. for each reported affected frequency the time domain patterns are same

5. UE sends the frequency info and time domain info together. In case IDC problem is over UE sends empty message.
6. eNB can provide FDM solution in the form of handover or it can provide TDM solution in the form of appropriate DRX configuration.
We will evaluate all the above mentioned principles of IDC solution in the context of carrier aggregation and see if these principles are still fine or any CA specific correction is required?
Basic principles of CA are all the cells follow same DRX, Scells can be deactivated / reconfigured and Pcell change can happen only by handover.In the case of CA as well there are measurement objects configured for cells. So if any of the cells are IDC affected then IDC indication can be triggered and list of affected frequencies can be reported. It is obvious that the distance of these cells from ISM and transmission power levels can be different for different cells. It is possible that these cells can be having different direction of interference. Since direction of interference if per reported frequency basis so this is fine for CA as well. It is clear that above mentioned principles 1,2,3 are also fine in case of CA scenario.
Observation 1: It is clear that above mentioned principles 1,2,3 are also fine in case of CA scenario.

In case of CA it is possible that only one (or some of the) cell is IDC affected or all of them are IDC affected. Depending upon their distance from ISM and transmission power level it is possible that the collision between LTE subframes and ISM slots can be different for different cells. There are two cases for TDM assistance information:

Case 1: LTE+BT voice case
 The bitmaps can be theoretically little different for different cells. This is due to the fact that for one cell only UL might be having IDC issue for other cell both DL/UL can have IDC issue. However since all the cells follow same DRX so even if UE provides different bitmaps for different cells then also eNB will provide common DRX configurations. However from UE implementation point of view irrespective of the fact that UE provides different or same bitmaps for different cells it has to take transmission and reception of all the cells into account to find a common pattern where voice can come on LTE and BT also gets at least one clean TX/RX opportunity in every 3.75ms for proper operation of eSCO link. If UE just provide HARQ bitmap for a cell only based on collision for that particular case without taking into account interference to/from other cells then it is possible that eSCO link might not work properly. So it is better that UE provide HARQ bitmap which are not cell specific. 

Observation 2:   If UE just provide HARQ bitmap for a cell only based on collision for that particular case without taking into account interference to/from other cells then it is possible that eSCO link might not work properly. So it is better that UE provide HARQ bitmap which are not cell specific. 

Case 2: Remaining cases of coexistence

Since in this case UE provides DRX parameters and these values are larger in size so it is much easier for UE to have a clean ON and OFF periods. During OFF periods ISM works and ON period all the cells of LTE can work. Anyway when eNB provides DRX configuration it is common for all cells so in this case as well there is no reason to provide cell specific DRX parameters as TDM assistance information. 

Observation 3: It is clear from above discussion that principle 4 also remains as it is even in the case of CA scenario taking UE implementation constraints into account.
Observation 4: Since Principle 1,2,3,4 are still same for CA so principle 5 obviously remain same even for CA scenario.
Since in CA eNB can deactivate/deconfigure some of the Scells if it finds that it is more efficient to deactivate an Scell if it is affected by IDC. This is one small enhancements compared to principle 6 where only handover is considered as FDM solution. 
Proposal 1: Deactivation/deconfiguration of Scells are also considered as FDM solution. Corresponding text proposal is provided in [1].
3      Proposals

Based on above discussion it is clear basic principles of IDC solution for non-CA scenarios are mostly applicable for CA scenarios as well. Only one small correction is required related to FDM solution i.e.
Proposal 1: Deactivation/deconfiguration of Scells are also considered as FDM solution. Corresponding text proposal is provided in [1].
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