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1	Introduction
While Rel-11 defined basic IDC functionality, further IDC enhancements extended applicability of the IDC reports and added new assistance information from the UE to indicate in-device coexistence issues. 
In this paper we elaborate the conditions of the assistance information inclusion during HO and propose amendments to the UE behavior to enable the target eNB to determine better which carrier combination(s) suffers the IDC problem.  
2	Discussion 
2.1	IDC indication content
When the configured for UL CA related IDC indications UE detects that a set of frequencies associated with the UE configuration brings about “UL CA related IDC problem”, it will initiate the IDC related report in case of UL CA. The problem is reported as affectedCarrierFreqCombList IE (-r11 or -r13) in InDeviceCoexIndication message:

InDeviceCoexIndication-r11 ::=              SEQUENCE {
       criticalExtensions                                CHOICE {
              c1                                                            CHOICE {
                     inDeviceCoexIndication-r11                        InDeviceCoexIndication-r11-IEs,
                     spare3 NULL, spare2 NULL, spare1 NULL
              },
              criticalExtensionsFuture                   SEQUENCE {}
       }
}

InDeviceCoexIndication-r11-IEs ::=   SEQUENCE {
       affectedCarrierFreqList-r11                AffectedCarrierFreqList-r11                              OPTIONAL,
       tdm-AssistanceInfo-r11                           TDM-AssistanceInfo-r11                                   OPTIONA 
  L,
       lateNonCriticalExtension                  OCTET STRING                                                   OPTIONAL,
       nonCriticalExtension                      InDeviceCoexIndication-v11d0-IEs                   OPTIONAL
}

InDeviceCoexIndication-v11d0-IEs ::= SEQUENCE {
       ul-CA-AssistanceInfo-r11                  SEQUENCE {
              affectedCarrierFreqCombList-r11      AffectedCarrierFreqCombList-r11                   OPTIONAL, 
              victimSystemType-r11                       VictimSystemType-r11
       }                                                                                                                                OPTIONAL,
       nonCriticalExtension                      InDeviceCoexIndication-v1310-IEs                                                     OPTIONAL
}

InDeviceCoexIndication-v1310-IEs ::= SEQUENCE {
       affectedCarrierFreqList-v1310        AffectedCarrierFreqList-v1310                     OPTIONAL,
       affectedCarrierFreqCombList-r13     AffectedCarrierFreqCombList-r13             OPTIONAL,
       nonCriticalExtension                              InDeviceCoexIndication-v1360-IEs                                                     OPTIONAL
}

AffectedCarrierFreqCombList-r11 ::=  SEQUENCE (SIZE (1..maxCombIDC-r11)) OF AffectedCarrierFreqComb-r11

AffectedCarrierFreqCombList-r13 ::= SEQUENCE (SIZE (1..maxCombIDC-r11)) OF AffectedCarrierFreqComb-r13

AffectedCarrierFreqComb-r11 ::=      SEQUENCE (SIZE (2..maxServCell-r10)) OF MeasObjectId


Observation 1: The affected frequencies to indicate UL CA IDC issue are identified in affectedCarrierFreqCombList (affectedCarrierFreqCombList-r11 or affectedCarrierFreqCombList-r13) using MeasObjectId. 

Once the UE discovers a change in IDC i.e. any change in currently experiencing problems or discovers it is no longer experiencing problems it generates an updated InDeviceCoexIndication message (either modified or empty). However, if UE sends InDeviceCoexIndication message for UL CA and there are no changes, the most recent InDeviceCoexIndication message remains still in effect. 
RAN2#100, based on [4] made related conclusion that: 
- The UE-generated affectedCarrierFreqCombList IE does not link its validity to the time of current UL CA configuration, but to actual IDC problem for the configured measurement object.
Observation 2: Both UE and eNB store Measurement Object ids for which UL CA IDC issue have been identified by affectedCarrierFreqCombList. 

2.2	IDC indication transfer during HO
If the IDC problem remains in effect in mobility event, the UE context is transferred as AS-Context to the target cell:

[bookmark: _Toc503260782]–	AS-Context
The IE AS-Context is used to transfer local E-UTRAN context required by the target eNB.

AS-Context information element
-- ASN1START

AS-Context ::=							SEQUENCE {
	reestablishmentInfo						ReestablishmentInfo			OPTIONAL	-- Cond HO
}

AS-Context-v1130 ::=					SEQUENCE {
	idc-Indication-r11						OCTET STRING (CONTAINING
											InDeviceCoexIndication-r11)	OPTIONAL,	-- Cond HO2
	mbmsInterestIndication-r11				OCTET STRING (CONTAINING
											MBMSInterestIndication-r11)	OPTIONAL,	-- Cond HO2
	powerPrefIndication-r11					OCTET STRING (CONTAINING
											UEAssistanceInformation-r11)	OPTIONAL,	-- Cond HO2
	...,
	[[	sidelinkUEInformation-r12				OCTET STRING (CONTAINING
												SidelinkUEInformation-r12)	OPTIONAL	-- Cond HO2
	]],
	[[	sourceContextENDC-r15				OCTET STRING					OPTIONAL	-- Cond HO2
	]]
}

AS-Context-v1320 ::=					SEQUENCE {
	wlanConnectionStatusReport-r13			OCTET STRING (CONTAINING
											WLANConnectionStatusReport-r13)	OPTIONAL	-- Cond HO2
}

-- ASN1STOP

	AS-Context field descriptions

	idc-Indication
Including information used for handling the IDC problems.



It’s worth noting the difference between InDeviceIndication-r11 and MBMSInterestIndication-r11 contents as passed in AS-Context. MBMSInterestIndication-r11 directly uses globally understood ARFCN-ValueEUTRA-r9 to identify carriers, but InDeviceCoexIndication-r11 uses MeasObjectId, which appears to be locally linked to an ARFCN by each primary cell using the MeasObjectToAddModList IE.

The frequencies for which measurement objects exist vary from cell to cell, and the association between MeasObjectId and ARFCN is locally chosen by each cell, therefore MeasObjectIds are only meaningful in the context of the measurement objects configured by a particular LTE cell. That is, the same MeasObjectId value may represent a different absolute frequency on different cells, or may not be assigned at all on some cells. 
The IDC message stored in the UE context will be meaningless if passed to another (cell_3) cell in a subsequent HO, because AS-Context sent to cell_3 will have AffectedCarrierFreqCombList referencing MeasObjectIds of cell_1 and measurement configuration defining the MeasObjectIds of cell_2.
UE and eNB may end up out of sync if target cell attempts to use source cell’s measurement configuration to generate a new AffectedCarrierFreqCombList using MeasObjectIds from its own measurement configuration.
We believe the only practical solution is for the UE to send a new IDC message after any change to MeasObject or MeasObjectId configuration that impacts interpretation of the affectedCarrierFreqCombList-r11. I.e. the UE should link its actual IDC problem validity with the configured measurement object.

Observation 3: It’s impractical for target cell to determine the affected carriers from AffectedCarrierFreqCombList in idc-Indication-r11 sent in the AS-Context. 

Proposal: The UE sends UL CA IDC indication upon any change in measurement objects configuration, that affect contents of the last transmitted InDeviceCoexIndication message.
Corresponding CR is provided in [5].
3	Conclusion 
Observation 1: The affected frequencies to indicate UL CA IDC issue are identified in affectedCarrierFreqCombList (affectedCarrierFreqCombList-r11 or affectedCarrierFreqCombList-r13) using MeasObjectId. 

Observation 2: Both: UE and eNB store Measurement Objects for which UL CA IDC issue have been identified by affectedCarrierFreqCombList-r11.
Observation 3: It’s impractical for target cell to determine the affected carriers from AffectedCarrierFreqCombList in idc-Indication-r11 sent in the AS-Context. 

Proposal: The UE sends UL CA IDC indication upon any change in measurement objects configuration, that affect contents of the last transmitted InDeviceCoexIndication message.
Corresponding CR is provided in [5].
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