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1	Introduction
IDC signalling enhancements for UL CA were approved in RAN#69 in [2]. The CRs incorporated extended configuration from the eNB and new assistance information from the UE for IDC mechanism. The triggering factor for initiating the IDC related report in case of UL CA, is detection by the UE that a set of frequencies associated with the UE configuration brings about “IDC problem”.
In this paper we elaborate the conditions and optionality of the assistance information inclusion and propose amendments to the UE behavior to enable the eNB to determine better which carrier combination(s) suffers the IDC problem.  
2	Discussion 
The basic concept of IDC framework allows eNB to apply Frequency Division Multiplexing (FDM) solution and to move the LTE signal away from the ISM band. Based on the IDC notification form the UE the eNB may select to perform inter-frequency handover within E-UTRAN, removing SCells from the set of serving cells, or in case of uplink CA operations, allocate uplink PRB resources on CC(s) whose inter-modulation distortion and harmonics does not fall into the frequency range of the victim system receiver. In order to apply appropriate NW remedy, it’s crucial to have clear expectations on UE behavior discussed in the following.
2.1 The change in UL CA combinations experiencing IDC problem
With the new IDC configuration, the UE is supposed to signal UL CA related information. The prerequisites are:
The UE is:
· Configured with measurement objects consisting of UL CA combination carrier frequencies
· configured with idc-Indication-UL-CA-r12 (setup)
· experiencing IDC problems on one or more supported UL CA combination comprising of carrier frequencies for which the measurement object is configured  
· not able to resolve the IDC problem by itself
After detection the problem, the UE generates InDeviceCoexIndication. The message is transmitted whenever there is a change in carrier frequencies set assessment, indicated in the last transmitted InDeviceCoexIndication message. There can be several reasons to discover the change by the UE:
· IDC problem with activated frequencies of the configured serving cell(s)
· IDC problem with deactivated frequencies of the configured SCell(s)
· IDC problem with non-serving frequencies 
We believe the NOTE 1 of 5.6.9.3 is a normative UE behaviour: 
When sending an InDeviceCoexIndication message to inform E-UTRAN the IDC problems, the UE includes all assistance information (rather than providing e.g. the changed part(s) of the assistance information).
Otherwise the changed content would be interpreted by the eNB as partial resolution of IDC problem for the omitted part of the carrier frequencies.
In addition, omission of the current Tserving UL CA combination would imply that the UE is not currently experiencing problems, which contradicts the prerequisites.
Proposal 1: UE is only allowed to include non-serving frequencies in addition to the current serving UL CA combination (can’t send only non-serving frequencies). 

2.2	When is InDeviceCoexIndication message valid?
Once the UE discovers a change in IDC should generate InDeviceCoexIndication message. We think the NOTE 2 of 5.6.9.3 should be normative UE behaviour:
Upon not anymore experiencing a particular IDC problem that the UE previously reported, the UE provides an IDC indication with the modified contents of the InDeviceCoexIndication message (e.g. by an empty message).
I.e., the UE detects IDC assistance information modification and sends message when a) it’s currently experiencing problems or b) no longer experiencing problems. 
However, if UE sends InDeviceCoexIndication message for UL CA and there then UL CA is deconfigured, is the information in the most recent InDeviceCoexIndication message still in effect once the UL CA is reconfigured?
For the eNB, if UL CA is deconfigured i.e., meaning SCells are reconfigured, it remains unclear if the reported IDC problem remain in effect. Whether the reported IDC problem and identified UL CA list becomes applicable again, if the same frequency combination is again with UL CA. After UL CA deconfiguration, it’s obvious that the UE can’t be experiencing IDC problems due to UL CA on the (nonexistent) current UL CA frequency combination. . If the same UL CA frequency combination is configured later, the eNB needs to know whether absence of a new InDeviceCoexIndication message means the UE is not experiencing UL CA IDC problems, or that the UE is still experiencing UL CA IDC problems because it didn’t send a message indicating that the problem has stopped. After UL CA deconfiguration, the UE might never be reconfigured for UL CA, or it might no longer experience UL CA IDC problems (e.g., because its GNSS receiver is turned off). Therefore it is more efficient to not require the UE to send an explicit message that it is no longer experiencing problems when UL CA is deconfigured.
To address the edge case when RRCConnectionReconfiguration message includes both deconfiguration of all current UL CA SCell(s) and configuration of new UL CA SCell(s), we propose this will be treated the same as deconfiguration of UL CA.Implicitly, affectedCarrierFreqCombList IE links its validity to the time of UL CA configuration, however, the procedures do not determine actual UE behaviour for the case when UL CA is reconfigured or released. 

Proposal 2: InDeviceCoexIndication message implicitly “expires” when UL CA is deconfigured, including the case when RRCConnectionReconfiguration message includes both deconfiguration and configuration of SCells. 

2.3	Optionality of AffectedCarrierFreqCombList for UL CA IDC 
With the introduction of UL CA, the UE action is to generate ul-CA-AssistanceInfo as follows:
·  {victimSystemType = wlan/Bluetooth
· affectedCarrierFreqCombList  = each supported UL CA combination comprising of carrier frequencies for which a measurement object is configured, that is affected by IDC problems }
or 
· {if victimSystemType != wlan/Bluetooth
· affectedCarrierFreqCombList  = each supported UL CA combination comprising of carrier frequencies for which a measurement object is configured, that is affected by IDC problems OPTIONAL}
Observation 1: Indication of UL CA combinations affected by IDC is mandatory for wlan or Bluetooth, but optionally present for other systems. 
There is arising ambiguity concerning absent AffectedCarrierFreqCombList IE: does it mean UE didn’t include it or that UE is no longer experiencing UL CA IDC problems. The message content interpretation is ambiguous in the case of system types other than wlan and Bluetooth. 
For example if UE sent InDeviceCoexIndication message for the victimSystemType=’gps’ (but omitted affectedCarrierFreqCombList) and then no longer experiences problems, should it send InDeviceCoexIndication message with 
0. omitted affectedCarrierFreqCombList and victimSystemType=’gps’ or 
0. omitted affectedCarrierFreqCombList and empty victimSystemType or
0. InDeviceCoexIndication-v11d0-IEs present with omitted ul-CA-AssistanceInfo or
0. InDeviceCoexIndication-v11d0-IEs absent?

Variety of options and interpretations do not allow right assessment in the eNB, therefore we propose:
Proposal 3: Absence of AffectedCarrierFreqCombList IE always means that UE is no longer experiencing UL CA IDC problems.
Proposal 4: UE will always include AffectedCarrierFreqCombList-r11 if it is experiencing UL CA IDC problems. 
3	Conclusion
Observation 1: Indication of UL CA combinations affected by IDC is mandatory for wlan or Bluetooth, but optionally present for other systems. 
Proposal 1: UE is only allowed to include non-serving frequencies in addition to the current serving UL CA combination (can’t send only non-serving frequencies). 
Proposal 2: InDeviceCoexIndication message implicitly “expires” when UL CA is deconfigured, including the case when RRCConnectionReconfiguration message includes both deconfiguration and configuration of SCells. 
Proposal 3: Absence of AffectedCarrierFreqCombList IE always means that UE is no longer experiencing UL CA IDC problems.
Proposal 4: UE will always include AffectedCarrierFreqCombList-r11 if it is experiencing UL CA IDC problems. 
Corresponding CR is available in [5]. 
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