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Discussion and Decision

1. Introduction
It was agreed in RAN2#86 that IDC-Indication and MBMS Interest Indication will be transferred from MeNB to SeNB. In this contribution we look into further details for above indications.
2. Discussion
In device coexistence parameters

The InDeviceCoexIndication message is used to inform E-UTRAN about IDC problems which cannot be solved by the UE itself, as well as to provide information that may assist E-UTRAN when resolving these problems. It is possible that the carrier from SeNB is suffering IDC problem. UE will report IDC-Indication only if it is configured to do so by the network. 

IDC-Config
If UE is configured with IDC-Config then only it is allowed to send IDC indication. In its current form, it is not clear if UE is allowed to send IDC-indication for both MCG and SCG. 
IDC-Config-r11 ::= 



SEQUENCE {


idc-Indication-r11




ENUMERATED {setup}

OPTIONAL,

-- Need OR


autonomousDenialParameters-r11

SEQUENCE {




autonomousDenialSubframes-r11


ENUMERATED {n2, n5, n10, n15,















n20, n30, spare2, spare1},




autonomousDenialValidity-r11


ENUMERATED {















sf200, sf500, sf1000, sf2000, 















spare4, spare3, spare2, spare1}


}

OPTIONAL, 

-- Need OR


...

}

If IDC-Config is received by the UE involved in dual connectivity then one interpretation could be that the UE is allowed to send IDC-indication for frequencies operational in MeNB or SeNB and UE shall apply same set of autonomous denial rate towards cells in MCG and SCG. If e.g. SeNB does not support this feature or supports different set of autonomous denial parameters or if operators don’t want to support dual connectivity with IDC problem in SeNB then some changes become necessary.
Proposed ASN.1 structure:
IDC-Config-r11 ::= 



SEQUENCE {


idc-Indication-r11




ENUMERATED {setup}

OPTIONAL,

-- Need OR


autonomousDenialParameters-r11

SEQUENCE {




autonomousDenialSubframes-r11


ENUMERATED {n2, n5, n10, n15,















n20, n30, spare2, spare1},




autonomousDenialValidity-r11


ENUMERATED {















sf200, sf500, sf1000, sf2000, 















spare4, spare3, spare2, spare1}


}

OPTIONAL, 

-- Need OR


...
[[ idc-IndicationSCG-r12




ENUMERATED {setup}

OPTIONAL,

-- Need OR

autonomousDenialParametersSCG-r12

SEQUENCE {




autonomousDenialSubframesSCG


ENUMERATED {n2, n5, n10, n15,















n20, n30, spare2, spare1},




autonomousDenialValiditySCG


ENUMERATED {















sf200, sf500, sf1000, sf2000, 















spare4, spare3, spare2, spare1}


}

OPTIONAL, 

-- Need OR

]]
}

When DC is not configured, SCG part (i.e. idc-IndicationSCG-r12) will be absent so there is no problem. When DC is configured, if network intends to keep the IDC configuration on MCG and additionally configure IDC on SCG, this approach will require ensuring that both MCG and SCG configurations are sent in one message. Otherwise, if only idc-IndicationSCG-r12 is sent to UE, IDC configuration on MCG will be released because of the need code (OR) fields in the legacy structure even though top field has need code ON. 
Alternatively, SCG config can be introduced at one level above in OtherConfig.

OtherConfig-r9 ::= SEQUENCE
{


reportProximityConfig-r9


ReportProximityConfig-r9

OPTIONAL,
-- Need ON


...,


[[
idc-Config-r11




IDC-Config-r11




OPTIONAL,
-- Need ON


powerPrefIndicationConfig-r11
PowerPrefIndicationConfig-r11
OPTIONAL,
-- Need ON



obtainLocationConfig-r11

ObtainLocationConfig-r11

OPTIONAL
-- Need ON

]]

[[
idc-ConfigSCG-r12




IDC-Config-r11




OPTIONAL,
-- Need ON

]]

}

Proposal 1: UE shall be configured with IDC-Config for MCG and SCG separately. 

IDC Indication
RAN2#86 agreed to transfer IDC-indication as part of as-Context in SCG-ConfigInfo. SCG-Config Info is sent by MeNB to SeNB during SCG addition and MeNB triggered SCG modification.
If MeNB has received IDC-Indication from the UE before initiating SeNB addition, then MeNB will forward the received IDC-Indication to SeNB. SeNB may pick its configuration taking IDC-Indication into account. MeNB may forward the indication in case the problematic frequency is in MCG then it may help SeNB to decide e.g. keeping the bearer and not handing over back to MeNB. If problematic frequency is in SCG, then SeNB shall pick the right TDM configuration and the same for the scenario when both MCG and SCG frequencies are problematic.
IDC-Indication message includes following information elements

-- ASN1START

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





OPTIONAL,


lateNonCriticalExtension


OCTET STRING







OPTIONAL,


nonCriticalExtension



SEQUENCE {}








OPTIONAL

}

AffectedCarrierFreqList-r11 ::=
SEQUENCE (SIZE (1..maxFreqIDC-r11)) OF AffectedCarrierFreq-r11

AffectedCarrierFreq-r11 ::=
SEQUENCE {


carrierFreq-r11



MeasObjectId,


interferenceDirection-r11
ENUMERATED {eutra, other, both, spare}

}

TDM-AssistanceInfo-r11 ::=
CHOICE {


drx-AssistanceInfo-r11



SEQUENCE {



drx-CycleLength-r11




ENUMERATED {sf40, sf64, sf80, sf128, sf160,













 sf256, spare2, spare1},



drx-Offset-r11





INTEGER (0..255)
OPTIONAL,



drx-ActiveTime-r11




ENUMERATED {sf20, sf30, sf40, sf60, sf80,













 sf100, spare2, spare1}


},


idc-SubframePatternList-r11


IDC-SubframePatternList-r11,


...

}

IDC-SubframePatternList-r11 ::=
SEQUENCE (SIZE (1..maxSubframePatternIDC-r11)) OF IDC-SubframePattern-r11

IDC-SubframePattern-r11 ::= CHOICE {


subframePatternFDD-r11



BIT STRING (SIZE (4)),


subframePatternTDD-r11



CHOICE {



subframeConfig0-r11




BIT STRING (SIZE (70)),



subframeConfig1-5-r11



BIT STRING (SIZE (10)),



subframeConfig6-r11




BIT STRING (SIZE (60))


},


...

}
-- ASN1STOP
It is possible that affectedCarrierFreqList includes frequencies related to either MCG or SCG or both MCG and SCG. Also, MeNB is aware of frequencies deployed in the SeNB using existing X2 procedure. So, no enhancement is necessary over Uu and X2 in order to indicate frequencies affected by IDC.
However, tdm-AssistanceInfo-r11 IE is not per frequency and it also does not indicate if the information belongs to MCG or SCG carrier. For example, UE may include one component carrier each from MCG and SCG in affectedCarrierFreqList but then it is not clear that TDM information belongs to which carrier. TDM information may differ because subframe timing may not be aligned between MCG and SCG for unsynchronized case.
Proposed ASN.1 structure:
-- ASN1START

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





OPTIONAL,


lateNonCriticalExtension


OCTET STRING







OPTIONAL,


nonCriticalExtension



InDeviceCoexIndication-v12xy-IEs




OPTIONAL

}
InDeviceCoexIndication-v12xy-IEs ::=
SEQUENCE {


tdm-AssistanceInfoSCG-r12

TDM-AssistanceInfo-r11


OPTIONAL,

nonCriticalExtension


SEQUENCE {}








OPTIONAL

}
 Proposal 2:  UE shall inform if tdm-AssistanceInfo-r11 belongs to MCG or SCG carrier.
Regarding UE capability, it is not reasonable for UE supporting DC only support IDC in MCG or SCG, i.e. there is no need to indicate the capability IDC on MCG and IDC on SCG separately:

Proposal 3: UE indicating to support IDC and DC will support IDC in both MCG and SCG.

MBMS Interest Indication
RAN2#86 also agreed to transfer mbmsInterestIndication-r11 as part of as-Context in SCG-ConfigInfo. 
The mbmsInterestIndication-r11is used to inform E-UTRAN the frequency on which the UE is receiving or is interested to receive MBMS via an MRB, and if so, to inform E-UTRAN about the priority of MBMS versus unicast reception,  the network does its best to ensure that the UE is able to receive MBMS and unicast services subject to the UE’s capabilities.

To ensure that all configured carrier from SeNB do not conflict with UE’s MBMS interest, the interest information need to be coordinated. E.g. if SeNB have cell1 and cell2, cell1 provide the MBMS service which UE is interested, however if it is congested, MeNB/SeNB need to know the UE priority of MBMS versus unicast reception to determine if cell2 is configured to UE, or reject the connection.
Proposal 4: “mbmsInterestIndication-r11” message over the Uu interface is not changed. However, MeNB shall forward the same “mbmsInterestIndication” message received from the UE to SeNB over X2 as already agreed.
The MBMS Counting procedure enables the MCE to perform counting and to receive counting results per MBMS service(s) within MBSFN area(s). It is not eNB specific, so there is no need for DC UE to monitor and respond the MBMSCountingRequest from SCG/SeNB :

Proposal 5: Confirm no need for DC UEs to monitor or respond the MBMSCountingRequest from SCG/SeNB
3. Conclusion

We propose RAN2 to discuss and agree following proposals:
Proposal 1: UE shall be configured with IDC-Config for MCG and SCG separately. 

Proposal 2:  UE shall inform if tdm-AssistanceInfo-r11 belongs to MCG or SCG carrier.
Proposal 3: UE indicating to support IDC and DC will support IDC in both MCG and SCG.

Proposal 4: “mbmsInterestIndication-r11” message over the Uu interface is not changed. However, MeNB shall forward the same “mbmsInterestIndication” message received from the UE to SeNB over X2 as already agreed.
Proposal 5: Confirm no need for DC UEs to monitor or respond the MBMSCountingRequest from SCG/SeNB
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