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1   Introduction
Regarding the assistance information of the IDC indication, the following agreements were made at previous RAN2 meetings. 



=>
We will focus on specifying UL assistant information that would be needed not matter which TDM solution we choose. 




=>
DRX should be used in a predictable way, i.e., the eNB should ensure a predictable pattern of unscheduled periods by means of DRX




=>
If it is needed to better support BT slave mode with DRX based solution, the TDM patterns based on assistant information related to time offset between LTE and BT should be supported.

In this paper, we further discuss the following open issues on the assistance information handling with respect to both FDM and TDM solutions:
-
What assistance information needs to be provided to the network for FDM and TDM solution respectively?

-
How the assistance information is signalled to the network, i.e. the available assistance information for FDM and TDM are provided together or separately?

-
How the assistance information is handled at handover, e.g. the information is transferred from the source to the target eNB, or it will be provided again by the UE to the target eNB.
2   Discussion
Assistance information needed for FDM and TDM
The assistance information for FDM solution:
RAN2 has agreed that unusable frequencies should be included in the report. However, it is FFS if further information is needed to enable different handover policies in the eNB.
We assume that the UE has already reported all unusable frequencies to the eNB when the problem cannot be solved by itself. Therefore, working on the indicated frequencies, the user cannot get the good experience via either BT or WiFi. Currently we don’t see clear requirement to treat BT/WiFi with different policies.  So we think it is unnecessary to report BT/WiFi type to the eNB for FDM solution.
With unusable frequencies, the eNB can know which frequencies cannot be used due to in-device interference. To align with current mobility mechanism, the eNB should decide which frequencies are to be used based on RRM measurement result and mobility policy. To avoid additional RRM measurement reporting procedure, the UE should provide measurement results (if available) to the eNB together with “unusable frequencies”. So we propose that:
Proposal 1: For FDM solution, “unusable frequencies” and “measurement result” (if available) should be provided as assistance information.
The assistance information for DRX-based TDM solution:
Considering that DRX-based TDM solution is applicable for all scenarios and was agreed as the baseline, here we only focus on the necessary assistance information that may be needed for making the DRX solution work.

In order to simply the analysis, we list the required assistance information for different scenarios in Table 1:
Table 1 assistance information for DRX-based solution
	Assistance information
	Usage scenario

	
	LTE+BT earphone (VoIP service)
	LTE+BT earphone (Multimedia service)
	LTE+WiFi portable router
	LTE+WiFi offload
	LTE+GNSS Receiver

	
	Scenario;
Master or slave;

Time offset [FFS, Note 1]
	Scenario;
	Scenario;
Beacon offset [FFS, Note 2]
	Scenario;
Beacon offset [FFS, Note 2]
	Scenario;


Note 1: it depends on whether it is needed to better support BT slave mode.
Note 2: it depends on if current mechanism is sufficient for beacon handling.
Proposal 2: For DRX-based TDM solution, “usage scenario” should be provided as assistance information;
 

Besides, for LTE + BT earphone (VoIP) case, “master/salve” information is needed and the “Time offset” is FFS;
For WiFi case, “Beacon offset” is FFS.
Assistance information provision
In SI stage, the consensus is that the FDM solution is more desirable, therefore the network should use FDM solution if available. Based on this, it is straight forward that the UE firstly provides the available assistance information needed for FDM solution. However, it is FFS if the UE should simultaneously provide the available assistance information needed for TDM solution. The possible approaches are listed in [1]:
One step reporting: The UE should provide all the available assistance information for FDM/TDM solutions together;
Two steps reporting: The UE should provide the available assistance information for FDM/TDM solution separately.
Considering it is the responsibility of the network that should determine whether a FDM or TDM solution would be applied, the UE hence cannot prejudge what assistance information is practically useful and sufficient for the particular network. Then it would be efficient if the UE could simultaneously provide all the available assistance information for both FDM and TDM solutions together, which could also avoid additional signaling overhead and delay introduced by separately provision of FDM and TDM related assistance information. Therefore, we propose:
Proposal 3: The simultaneous provision of available assistance information for both FDM and TDM solutions should be supported.
Assistance information handling at handover
During the study item phase, it is still not clear how to handle the assistance information at handover. Two alternatives have been proposed to transport the necessary information to the target eNB [1]:
- Alt 1: The information is transferred from the source to the target eNB;
- Alt 2: The information is reported again by the UE to the target eNB.
In general, both alternatives could be used to help avoid the potential ping-pong handover back to the problematic frequency at handover. Companies may think it would be useful for the target eNB to earlier get the IDC assistance information within the UE. E.g., by Alt 1, the target could earlier determine an appropriate TDM pattern at handover; while by Alt 2, the target eNB has to wait for the UE report again, which implies an additional delay and potentially some IDC interference problem the UE may experience at this duration. 
However, we assume that the UE would deny any ISM transmission at handover, and then no IDC interference will occur. With respect to the potential delay, comparing to the interrupt time during handover, the additional delay for the UE’s IDC indication reporting seems acceptable. Especially, the ongoing IDC interference situation within the UE will probably change significantly at handover, and then the UE anyway should send an IDC indication again to the network to report the updated interference situation independent of whether the source eNB transfers the assistance information to the target eNB. Besides, Alt 1 may need more standard work on the RRC and X2 interface specification. Hence, it seems simpler to just require the UE send IDC indication with available assistance information once an inter-eNB handover is successful. 
Therefore we slightly prefer to the above Alt 2.
Proposal 4: The UE sends the IDC indication with available assistance information to the target eNB once a handover is successful. 
3   Conclusion
In this contribution, we analyse the assistance information handling for both FDM and TDM solutions, and propose:
Proposal 1: For FDM solution, “unusable frequencies” and “measurement result” (if available) should be provided as assistance information.
Proposal 2: For TDM solution, “usage scenario” should be provided as assistance information.
 

Besides, for LTE + BT earphone (VoIP) case, “master/salve” information is needed and the “Time offset” is FFS;
For WiFi case, “Beacon offset” is FFS.
Proposal 3: The simultaneous provision of available assistance information for both FDM and TDM solutions should be supported.
Proposal 4: The UE sends the IDC indication with available assistance information to the target eNB once a handover is successful. 
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