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1. Introduction

There was email discussion “[93#03][LTE/LAA] IDC for LAA (Intel)” to discuss text proposal for TS 36.300 to capture agreements from the study item phase concerning eNB requirement to enable IDC indication and respect the IDC request in LAA operation. Unfortunately the email discussion was quite confusing and not constructive where some companies challenged what was agreed during the study item phase and the contents documented in TR 36.889. Finally the email discussion concluded in [1] with the following text captured in TS 36.300.

	IDC problem can happen when the UE (intends to) uses WLAN on the overlapped carrier/band or adjacent carrier/band to the unlicensed carrier used for LAA operation. 


 We think the above text does not reflect the underlying issue entirely and can be interpreted in a mis-leading way and more clarification is needed. 
2. Discussion
During email discussion some companies argued that the DL LAA operation at the UE does not cause IDC problem as per the definition of IDC problem documented in Section 23.4.1 of TS 36.300. Whilst it is true that there is no external interference (as argued above) to cause the IDC problem since LAA and WLAN won’t be used in the UE exactly at the same time, it should still be noted that RF components in the UE will be shared between LAA and WLAN. Hence, this is a hardware contention problem where some RF components within the device used for LAA operation may be shared for WLAN operation in 5.0 GHz band. For instance, when the UE is configured with LAA operation but user-preference is to connect to his home Wi-Fi access point then this result in hardware usage conflict due to shared hardware. During the study item phase these issues were highlighted in [2], [3]. In [2], it was proposed that the UE should be allowed to provide status indication to network to resolve such user-preference issue. However, RAN2 agreed if UE intends to perform Wi-Fi background scanning during LAA operation then the IDC mechanism can be re-used to indicate to the network such problem provided IDC indication is configured. At that time we had expressed the IDC mechanism is not a clean approach to resolve the issue and our argument seems valid based on the confusion that resulted in email discussion [93#03][LTE/LAA] IDC for LAA (Intel).
Observation#1: RF components within the device used for LAA operation may be shared for WLAN operation in 5.0 GHz band.

Observation#2: When UE is configured with LAA operation but user-preference is to perform Wi-Fi background scanning to connect to his home Wi-Fi access point then this result in hardware usage conflict due to shared hardware.

Proposal#1: RAN2 is requested to confirm that re-use of IDC mechanism to resolve shared hardware conflict for LAA and WLAN operations is a different kind of IDC problem than the commonly understood IDC problem documented in TS 36.300.
Observation#3: The current text captured in TS 36.300 may not be enough to clarify IDC problem due to hardware sharing between WLAN and LAA.
There are two options to bring clarification in the specification to the underlying issue discussed above:

Option1: For Rel-13 clarify what kind of IDC problem can occur due to DL LAA operation, Further mandating network requirement to resolve such IDC problem. The text proposal is provided in the Annex.
Similar user-preference aspect was discussed in the context of LWA and WLAN status monitoring mechanism was agreed to respect user-preference as 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.


In Rel-14 eLAA we also expect LAA operation in UL. Assuming a device implementation with separate RF componenets for DL/UL LAA operation and WLAN operation, there is possibility of in-device interference issue when LAA UL transmission on an unlicensed carrier frequency causes interference to WLAN background scanning for another adjacent unlicensed carrier frequency. We can then consider option 2 as follows:

Option 2: For Rel-13 clarify what kind of IDC problem can occur due to DL LAA operation. For Rel-14 resolve the user-preference issue and real IDC issue (separate RF case) by enhancing the IDC solution (if required) or defining a new clean solution. 
A clean solution similar to LWA can be designed for LAA where the status indication (i.e LAA failure indication or WiFi scanning preference 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). We request RAN2 to discuss options 1 and 2. For Rel-13 we request RAN2 to adopt a solution which removes the mis-interpretation with the current text in TS 36.300. For Rel-14 we prefer option 2 because option 2 is a clean solution which resolves both user-preference issue and real IDC issue (separate RF case) and enables a similar solution for LWA and LAA. 
Proposal#2: RAN2 is requested to discuss the suggested options in the context of Rel-13 and Rel-14. 
Proposal#3: For Rel-13, RAN2 is requested to adopt any one approach to remove the mis-interpretation with the current text in TS 36.300.
3. Conclusion
We conclude the contribution by summarizing the following observations and proposals:
Observation#1: RF components within the device used for LAA operation may be shared for WLAN operation in 5.0 GHz band.

Observation#2: When UE is configured with LAA operation but user-preference is to perform Wi-Fi background scanning to connect to his home Wi-Fi access point then this result in hardware usage conflict due to shared hardware.

Observation#3: The current text captured in TS 36.300 may not be enough to clarify IDC problem due to hardware sharing between WLAN and LAA.
Proposal#1: RAN2 is requested to confirm that re-use of IDC mechanism to resolve shared hardware conflict for LAA and WLAN operations is a different kind of IDC problem than the commonly understood IDC problem documented in TS 36.300.
Proposal#2: RAN2 is request to discuss the suggested options in the context of Rel-13 and Rel-14. 

Proposal#3: For Rel-13, RAN2 is requested to adopt any one approach to remove the mis-interpretation with the current text in TS 36.300.
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5. Annex: Text proposal for 36.300

---
5.7
Licensed-Assisted Access

Carrier aggregation with at least one SCell operating in the unlicensed spectrum is referred to as Licensed-Assisted Access (LAA). In LAA, the configured set of serving cells for a UE therefore always includes at least one SCell operating in the unlicensed spectrum, also called LAA SCell. Unless otherwise specified, LAA SCells act as regular SCells and are limited to downlink transmissions in this release.
If the absence of IEEE802.11n/11ac devices sharing the carrier cannot be guaranteed on a long term basis (e.g., by level of regulation), and for this release if the maximum number of unlicensed channels that E-UTRAN can simultaneously transmit on is equal to or less than 4, the maximum frequency separation between any two carrier center frequencies on which LAA SCell transmissions are performed should be less than or equal to 62MHz. The UE is required to support frequency separation in accordance with 36.133 [21].
LAA eNB applies Listen-Before-Talk (LBT) before performing a transmission on LAA SCell. When LBT is applied, the transmitter listens to/senses the channel to determine whether the channel is free or busy. If the channel is determined to be free, the transmitter may perform the transmission; otherwise, it does not perform the transmission. If an LAA eNB uses channel access signals of other technologies for the purpose of LAA channel access, it shall continue to meet the LAA maximum energy detection threshold requirement.
NOTE:
If IDC problem due to hardware conflict between LAA and WLAN occurs, and UE is not configured with IDC, the only way for the UE to enable WLAN transmission would be performing detach and attach procedures, and changing its capabilities to indicate that LAA is not supported.
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