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1      Introduction

In RAN2#75bis meeting, following was agreed regarding the procedure and triggering for in-device coexistence:

	1.
The UE (terminal) will deny ISM transmission in order to ensure connectivity with the eNB to perform the IDC procedures.  

2.
The assumption is further that existing measurements and/or UE internal coordination can be used as a baseline to trigger the IDC indication.

3.
The IDC mechanism should preferably trigger upon ongoing interference and not based on assumptions/predictions. 


There are still some open issues regarding the overall procedure, which is discussed in this contribution.
2      Discussion

In Figure 1 below, a general timeline for in-device coexistence operation is shown. Based on measurements and/or internal coordination, if UE finds the interference issue cannot be resolved by itself, it sends IDC indication to eNB, which decides the final solution to be applied. In [2], we propose that such triggering is left to UE implementation. If eNB decides to use TDM solution, it can indicate relevant configuration directly. If FDM solution is to be used and additional measurements to determine unusable frequencies are needed, eNB may configure such measurements before applying FDM solution. 

In the following subsections, several issues related to the procedure are discussed.

[image: image1.emf]IDCIndication

UE eNB

IDC Response

(FDM or TDM related response)

eNB makes decision 

for interference 

resolution

Measurements

/ internal assessment

①

②

Measurement configuration for 

unusable frequencies

Measurement report for 

unusable frequencies

③

④

⑤

⑥


Figure 1: In-device coexistence timeline
2.1     Assistant information
For the 1st IDC indication sent from UE to eNB, there are two approaches:

· One step approach: UE indicates all available information e.g. both FDM and TDM assistant information

· Two step approach: UE indicates FDM related information first. If eNB configures FDM approach, then there is no need to indicate TDM related information.

When comparing the approaches, the benefits of two-step approach is that there might be signaling overhead saving if TDM solutions is not used. Note that such overhead saving might not be significant considering that it is carried in a RRC message. The drawback of two-step approach is that if TDM solution is used, there is longer procedure delay. Such delay might be critical for in-device coexistence due to strong interference.

Considering the above tradeoffs, it is proposed to adopt one step approach.
Proposal 1: in IDC indication, UE reports both FDM and TDM information.

2.2     Additional inter-frequency measurements
Currently even CA capable UE can only support two carriers. Considering that the impacted bandwidth can be larger than 40 MHz (as shown in Annex A of TR 36.816 [1]), UE may not be able to measure other frequencies. For each frequency within the impacted band, it could be usable, unusable, or unmeasured. In addition to unusable frequencies, it is beneficial for eNB to know whether other frequencies are usable or unmeasured, so eNB can configure inter-frequency measurements if necessary. After UE provides measurement reports on other frequencies, eNB can handover UE to the appropriate frequency. 

If measurement gaps are needed, the time required to measure several frequencies might be quite long. To reduce the latency, eNB may configure UE to measure the frequency which has the least IDC problems (e.g. 2310 MHz in TDD Band 40). After handover to the target frequency, eNB may configure UE to measure other frequencies if required by load balancing.
Proposal 2: additional inter-frequency measurements might be needed if FDM solution is used.

2.3     Messages for IDC indication/response

With one-step approach, there are messages exchanged between UE and eNB. Since such message will only be exchanged when the status of non-LTE radio is changed, the message will be used infrequently. Therefore it is proposed to use RRC messages. 

Proposal 3: use RRC messages to exchange in-device coexistence indication/response.

Then shall we use new RRC messages or reuse existing RRC messages? Since there are no suitable existing RRC messages to piggyback IDC indication, it is proposed that 

Proposal 4: use new RRC messages for IDC indication.

For the response from eNB, we can either reuse RRCConnectionReconfiguration, or use a new RRC message. Defining a new RRC message looks cleaner since it can be easily paired with the IDC indication. However, there is no fundamental difference from the viewpoint of supporting the operation of in-device coexistence. 
3      Conclusion

In this contribution, we discuss the overall procedure for in-device coexistence and propose the following: 

Proposal 1: in IDC indication, UE reports both FDM and TDM information.


Proposal 2: additional inter-frequency measurements might be needed if FDM solution is used.
Proposal 3: use RRC messages to exchange in-device coexistence indication/response.
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Proposal 4: use new RRC messages for IDC indication.
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