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1 Introduction
The following text, here captured as a bullet list, is included in the running CR to TS 36.300 [1]:

· The UE can send an indication to the network to report the IDC problems. 
· The assumption is that existing LTE measurements and/or UE internal coordination can be used as a baseline to trigger the indication.
· The baseline assumption is that the indication is triggered based on ongoing interference on the serving or non-serving frequencies, instead of assumptions or predictions of potential interference.
· The UE judges an LTE frequency as unusable when the ongoing IDC problem on this frequency between collocated LTE and ISM radio cannot be solved by the UE itself.
In this contribution we will address the above assumptions and try to give further clarity signaling procedures for IDC interference avoidance considering the following issues: 

1. How should the UE indicate IDC interference to the network?

2. How should the network respond? Can the network do something prior to an IDC indication? 
3. What is the assistance information when a FDM solution is used?
4. What is the assistance information when a TDM solution is used?
5. Any differences between FDM and TDM? Would it be a common procedure? 

2 Discussion
2.1 IDC indication

The different interference situations listed in TR 36.816 [2] are:

Table 5.2.1.1A‑1: Conditions of in-device coexistence interference
	Scenario
	Simple description for each scenario

	1
	On-going interference on the serving frequency

	2
	Potential interference (currently not on-going) on the serving frequency

	3
	On-going interference on non-serving frequencies 

	4
	Potential interference (currently not on-going) on non-serving frequencies


The options to send IDC indications are: 

a) Contained in RRM measurement reports (enhancements needed to incorporate IDC)

b) As a separate message/procedure. Noting that IDC is only needed is some specific network deployment scenarios and thus seen as an optional feature, the IDC reporting should be a separate procedure. It can also be considered that trigger conditions are different for RRM measurement reports and IDC indication. 
Proposal 1 An new IDC Indication procedure should be defined to report IDC problem
At the last meeting it was discussed whether or not the NW can trust the UE and if it can be allowed that an UE decides when an indication should be sent without any configuration by the network (e.g. setting a threshold level when indication should be sent). Irrespective what will the outcome of that discussion it can be assumed that some configuration is needed. That configuration can be made either to individual UE and/or by broadcasted system information. If the information is common for all, it can be sent as system information. The actual choice depends on what the configuration parameters will be so what to be used is FFS.   
2.2 Generic Procedure for FDM/TDM solution

Even though FDM and TDM solutions are different and the assistance signaling needed in different scenarios varies, a single procedure is preferred. The support of TDM, FDM or both TDM and FDM is an implementation and operator decision. However, it can be assumed that FDM is inherently supported because it is based on handover procedure. In Figure 1 an outline of a signaling procedure is depicted and based on this various aspects will be discussed. 
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Figure 1: Procedure outline including the new IDC indication procedure
The procedure in connected mode could be outlined as follows:

· The UE is configured with IDC configuration parameters through system information message (per cell or per network). The configuration includes information which frequencies can be reported, trigger thresholds, the prohibit timers etc.  
· The UE continuously measures the RSRP/RSRQ for the serving cell and non-serving cells and reports to network according to legacy procedures.

· The UE discovers that IDC interference is above the threshold and indicates this to the network together with assistance data. All unusable frequencies corresponding to the network configuration are reported. 

· The network receives information about interfered frequencies from the UE and based on the information contained in the indication the NW decides if a UE should be handed over to another frequency or executes a TDM solution. If additional assistance information is deemed necessary, this could be included already in the first step or by the use of existing request/response procedure. The UE information procedure as defined in TS 36.331 can be reused for this purpose

Proposal 2 The procedure outlined in Figure 1 above is considered as baseline for the signaling procedure
Proposal 3 The configuration of IDC parameters should be done by system information

2.3 Assistance information for FDM solution
The assistance information for FDM depends highly on the triggering mechanism as discussed in e.g. [3]. In the TR, it is stated that the UE should report non-usable frequencies, see Section 5.2.1.1 in [2]. However, as discussed in e.g. [3], reporting of all frequencies is not necessarily possible and this also increases signalling load unnecessarily. 
Suggested parameters in [3] are: pro-active indication, #sub-frames affected
If proactive indications would be introduced, the network should be informed when the IDC indication is based on proactive triggers so that it can carefully evaluate if to react on such an indication. In addition, it should be guaranteed that proactive indications would not have noticeable impact on signalling load or result in unnecessary IDC actions. This can happen if indications are not designed carefully in the UE implementation. 
2.4 Assistance information for TDM solution

The general indication criteria and report format of IDC interference could be same for TDM solution as for FDM solution. However, the actual gap pattern realized with TDM solution varies depending on the traffic pattern on the ISM side. Assuming that the TDM solution would be based on DRX in all cases, the UE could indicate to the network either:

1. ISM use case (WiFi offload, BT voice, GNSS etc.)

2. Desired gap pattern
In both cases, it is possible to consider only high level indication or more detailed indication. For example, in LTE + BT voice, the UE could indicate either

1. it is suffering from BT + voice interference;
2. it is suffering from BT + voice interference, where BT has certain transmission mode and offset;
3. it is suffering from short term IDC interference; 
4. it is suffering from short term IDC interference having the indicated gap pattern. 
3 Conclusions and Proposals

This contribution has discussed measurements, triggering and signaling procedure for in-device coexistence interference cases where interference is on-going but considerations have also been given to interference non-ongoing. It is suggested that a new IDC indication procedure will be used to let the UE signal IDC interference to trigger avoidance techniques if NW find it necessary. Configuration of the UE is suggested to be done via system information messages. This should be done on cell or system level. Existing RRM measurements will be utilized to decide to where an HO can take place. The proposals are:

Proposal 4 An new IDC Indication procedure should be defined to report IDC problem
Proposal 5 The procedure outlined in Figure 1 above is considered as baseline for the signaling procedure

Proposal 6 The configuration of IDC parameters should be done by system information
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