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Discussion and Decision
1. Introduction

The hardware conflict issue when UE is configured for LAA operation and user preference is to connect to home AP was discussed in last meeting based on [1]. Following was the RAN2 common understanding on the issue [2]: 

	RAN2 understanding that the UE does not trigger re-establishment when given a LAA configuration that the UE can't use due hardware conflict for LAA and WLAN operations. UE can use the IDC mechanism, if configured, to indicate the problem to the eNB. If IDC is not configured then the only standardised approach is to perform detach/re-attach.


We think even if IDC mechanism is configured the current IDC indication need further enhancement to address the hardware conflict issue as well as real IDC problem which is likely to occur given that LAA in UL will be specified in Rel-14.

Further, since configuration of IDC mechanism is upto eNB decision and cannot be manadated in specification we propose an alternative clean solution to address the issue. There is also concern from UE vendors that if IDC is not configured then UE performing detach/re-attach with changed capabilities is not an efficient way to resolve the issue.

2. Discussion
In Rel-14 LAA operation in UL will be specified. Assuming a device implementation with separate RF componenets for DL/UL LAA operation and WLAN operation, there is possibility of in-device interference (IDC) issue when LAA UL transmission on an unlicensed carrier frequency causes interference to WLAN background scanning for another adjacent unlicensed carrier frequency. We therefore propose either enhancement to existing IDC mechanism if configured or a new clean solution to resolve the issue. The proposed solutions aim to address the user-preference issue (hardware conflict due to shared hardware) and real IDC problem (separate hardware for LAA and WLAN).

2.1 IDC Signaling Enhancements

If LAA UE was already performing WiFi access in 5.0 GHz band and EUTRAN configures the UE for LAA operation along with IDC configuration then UE can use the LAA not allowed indication/LAA failure indication or WiFi status indication/ WiFi scanning preference indication to indicate user is not interested in LAA operation (user-preference aspect due to hardware conflict). Further, the assistance information from UE could be extended to include DL autonomous denial parameters for WiFi background scanning if LAA UE is not using WiFi currently when LAA SCell operation is configured but may be interested in due course. After performing WiFi scanning if UE wants network connectivity with one of the detected WiFi AP then the LAA not allowed indication/WiFi status indication would indicate EUTRAN user is no more interested in LAA operation. The generalized IDC procedure in the context of LAA is depicted in Figure 1. The details of the IDC assistance information can be FFS.
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Figure 1 Generalized IDC Procedure.
Based on the above generalized procedure we propose the following:
Proposal#1: RAN2 is requested to extend the IDC toolkit such that the IDC indication configured to the UE is in the context of LAA. The IDC assistance information from UE in the context of LAA is FFS.
2.2 Clean Solution

Alternatively a clean solution similar to LWA can be designed for LAA. The LWA solution for user-preference issue is excerpted below from TS 36.331:

	5.6.15.4
WLAN Status Monitoring

To perform WLAN Status Monitoring, the UE shall:

1>
if UE is not configured with steeringCommandWLAN and WLAN connection to a WLAN inside the WLAN mobility set is successfully established or maintained after a WLAN mobility set configuration update or after a lwa-WT-Counter update:

2>
set the status in VarWLAN-Status to successfulAssociation;

2>
set the wlan-IdentifiersAssociated in VarWLAN-Status to the one belonging to the successfully connected WLAN; 

2>
stop timer T351, if running:

2>
if successReportRequested in VarWLAN-MobilityConfig is set to TRUE:

3>
perform WLAN Connection Status Reporting procedure in 5.6.15.2; 

1>
if WLAN connection or connection attempt to all WLAN(s) inside WLAN mobility set fails: 

2>
if the failure is due to WLAN radio link issues:

3>
set the status in VarWLAN-Status to failureWlanRadioLink;
2>
else if the failure is due to UE internal problems related to WLAN:

3>
set the status in VarWLAN-Status to failureWlanUnavailable;

NOTE 1:
The UE internal problems related to WLAN includes connection to another WLAN based on user preferences or turning off WLAN connection or connection rejection from WLAN or other WLAN problems.


A similar status indication i.e LAA failure indication/ LAA not allowed indication or WiFi scanning preference indication/WiFi status indication can be included in a message such as the UEAssistanceInformation message which may be sent in response to the RRC reconfiguration configuring the UE with LAA (e.g. when LAA measurement object is configured etc) if the UE internal problems related to LAA operations occurs i.e. either hardware conflict issue or real IDC problem. 

Proposal#2: RAN2 is requested to adopt a new clean solution which resolves both user-preference issue (hardware conflict due to shared hardware) and real IDC issue (separate RF case).  

3. Conclusion
Based on the above, RAN2 is requested to discuss and if possible agree on one of the following proposals:

Proposal#1: RAN2 is requested to extend the IDC toolkit such that the IDC indication configured to the UE is in the context of LAA. The IDC assistance information from UE in the context of LAA is FFS.
Proposal#2: RAN2 is requested to adopt a new clean solution which resolves both user-preference issue (hardware conflict due to shared hardware) and real IDC issue (separate RF case).  

4. References

[1] R2-162301, IDC issue for LAA, Samsung, BlackBerry, Intel, Sony.
[2] R2-16xxxx, Chairman’s Notes, RAN2#93Bis meeting. 
1

_1524584648.vsd
�

LTE PCell


LAA SCell


UE


RRC Connection Established on Licensed Carrier i.e PCell


LAA UE Capability + DL Autonomous denial capability


Measurement Configuration (Unlicensed Frequency)


Measurement Report (RSRP/RSRQ/RSSI)


Decide to add LAA SCell


RRC message (Add one or more Scell(s))


MAC Control Element (Activate added LAA SCell)


Decide to configure IDC indication


IDC Indication


WiFi Scanning needed/Connect to home AP


IDC Message LAA (Assistance Information)


Decide to resolve IDC issue due to LAA


Data transfer on LAA SCell


Release LAA SCell/ Deactivate LAA SCell/ 
TDM gap pattern/ DL autonomous denial parameters


IDC Procedure for LAA


Hardware conflict detected/ Real IDC problem



