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Discussion and Decision
1 Introduction
During last RAN2 meeting, some agreements about the general procedure for IDC were achieved. Although the basic skeleton of the interference avoidance is clear, there are some detailed issues requring for clarifications. Besides, the following FFS in the chairman’s note [1] remains to be analyzed.
	Agreements
6
FSS whether the network indicates via dedicated signaling whether the UE may trigger and send an IDC indication. (It is FFS whether the network indicates for which frequencies the UE may trigger an IDC indication and if so, how this information is provided). 



In this document, we discuss the remaining FFS and give a general signaling procedure for IDC.
2 Discussions
In case of network is not able to handle IDC function, sending IDC indication to the network will not help UE to solve its IDC problem. The UE will constantly send IDC indications to network, which increases signaling overhead and wastes radio resource. Hence, it’s helpful for NW and UE to exchange their IDC capability. If NW doesn’t support IDC indication, UE may rely on itself to alleviate IDC interference.
2.1 General signaling procedure
In order to do this, [2] proposed to endorse “one bit broadcast in system information”, similar to MBMS case. It is found that the handling of MBMS at eNB is constant no matter one single UE does or does not support MBMS. Differently, for IDC, eNB can manage each UE separately according to UE’s capability and condition. For example, eNB may choose to enable or disable IDC function according to UE’s priorities or QoS requirements. Hence, we propose to handle IDC issue with “UE IDC indication capability report and dedicated signaling from eNB for IDC ON/OFF configuration” procedure. Here IDC capability means UE is capable to trigger IDC indication. It is noted that the same scheme is already supported in procedure of “proximity indication” of CSG inbound mobility.
Fig.1 shows the proposed general signaling procedure for IDC interference avoidance.
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Fig.1 General signaling procedure for IDC
Proposal 1: It is proposed that UE reports its IDC capability of IDC indication and eNB controls the IDC indication reporting (e.g., IDC function ON/OFF) via a dedicated RRC message for UE.

Another FFS issue is “whether the network indicates for which frequencies the UE may trigger an IDC indication”in order to solve the problem of redundant IDC indication for non-serving frequencies which are not supported by NW. From our view, the benefit is not very worthy of the effort for two reasons. Firstly, the overhead of one-time IDC indication signaling may be not bigger comparing to the frequency list provided from NW. Secondly, for ISM side, normally AP also supports fewer frequencies than UE. LTE NW would have no control at all on how UE triggers the IDC indication when ISM is being interferred.
Proposal 2: It is proposed that the network doesn’t indicate which frequencies the UE may trigger IDC indication.
In the Annex, the corresponding IEs for reference to support above IDC capability exchange procedure are given.
2.2 Content of IDC indication

The eNB should know the assistant information as much as possible to choose an IDC interference avoidance method. Therefore FDM information, TDM information and some other assistant information is necessary. FDM assistant information indicates the boundary of unusable frequencies; while TDM assistant information indicates the HARQ bitmap for short interference pattern and DRX configuration for long interference pattern.Other assistant information may comprise measurement result if available. 
Here we provide an exemplary ASN.1 for IDC indication. It is noted that if IDCIndication RRC message is empty, the IDC interference at UE is considered as “over”.
3 Conclusions & Proposals
Proposal 1: It is proposed that UE reports its IDC capability of IDC indication and eNB controls the IDC indication reporting (e.g., IDC function ON/OFF) via a dedicated RRC message for UE.
Proposal 2: It is proposed that the network doesn’t indicate which frequencies the UE may trigger IDC indication.
4 Reference

[1] RAN2-77bis Meeing notes
[2] R2-121092 IDC signalling procedure   NSN  March 2012, Jeju, Korea
5 Annex

NOTE: Yellow highlights indicate newly added IE for the IDC capability exchange procedure
============================ UE-EUTRA-Capability-v11xy-IEs ============================

–
UE-EUTRA-Capability-v11xy-IEs ::=
SEQUENCE {


idcIndicationParameter-r11


ENUMERATED {supported}





OPTIONAL,


nonCriticalExtension



SEQUENCE {}








OPTIONAL

}
========================= RRCConnectionReconfiguration-v11xy-IEs =======================
RRCConnectionReconfiguration-v11xy-IEs ::= SEQUENCE {


idcIndicationconfig-r11



ENUMERATED {enable}



OPTIONAL, 
-- Need ON


nonCriticalExtension



SEQUENCE {}





OPTIONAL
-- Need OP

}
============================ IDCIndication RRC Message=============================
–
IDCIndication

The IDCIndication RRC message is used to report the IDC indication to eNB, which includes assistant information and possible RRM measurement results.

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: UE to E‑UTRAN

IDCIndication RRC message
-- ASN1START
IDCIndication-r11 ::= SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE {




idcIndication-r11



IDCIndication-r11-IEs,




spare3 NULL, spare2 NULL, spare1 NULL




},



criticalExtensionsFuture


SEQUENCE {}


}}
IDCIndication-r11-IEs ::= SEQUENCE {


fdm-AssistantInformation





SEQUENCE {



FrequencyBoundary



ARFCN-ValueEUTRA







OPTIONAL


}                                                                                                    OPTIONAL,

tdm-AssistantInformation





CHOICE{



harq-Bitmap






BIT STRING (SIZE (X))





OPTIONAL,



drx-Pattern






DRXPattern








OPTIONAL


}                                                                                                    OPTIONAL,

avaiable-MeasurementReport





MeasResults






OPTIONAL,

nonCriticalExtension






SEQUENCE {}






OPTIONAL
}
DRXPattern ::= SEQUENCE {

patternCycle








ENUMERATED
{














sf10, sf20, sf32, sf40, sf64,














sf80, sf128, sf160, sf256, sf320, sf512,














sf640, sf1024, sf1280, sf2048, sf2560, sf5, 














spare14, spare13, spare12,spare11,spare10,














spare9, spare8, spare7, spare6, spare5,













spare4, spare3, spare2,spare1},

lteOnDuration









ENUMERATED
{














sf1, sf2, sf3, sf4, sf5, sf6,














sf8, sf9, sf10, sf20, sf30, sf40,














sf50, sf60, sf70, sf80, sf90, sf100,














spare15, spare14, spare13,spare12,spare11,













spare10, spare9, spare8, spare7, spare6, 













spare5, spare4, spare3, spare2,spare1}
}
-- ASN1STOP
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