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1. Introduction
During the study item phase following agreements were made in the context of co-existence of WiFi and LAA at the UE side and captured in TR 36.889 [1]:

	The existing IDC solutions can be used to support WLAN background scanning (e.g. by means of IDC TDM; Autonomous Denial) during LAA operation. The existing IDC solution can also be used to indicate interference problems for cases where the UE (intends to) uses WLAN on the same or adjacent carrier to the unlicensed carrier. If the eNB does not enable IDC or does not honour the IDC request, the only way for the UE to enable WiFi transmission would be performing detach and attach procedures, and changing its capabilities to indicate that LAA is not supported. However, from system operation point of view, having UE perform detach and attach procedures is considered undesirable. Hence, eNB should enable IDC indications and honour the IDC requests.


We think the above agreements need to be captured in normative specification to support WiFi background scanning and in-device coexistence for devices supporting LAA. 
2. Discussion
The SID on LAA intends there is no requirement for the user equipment (UE) to support concurrent LAA+WiFi operation [2]. Therefore, there is no need for the UE to support concurrent LAA+WiFi operation in 5.0 GHz unlicensed band. This seems reasonable given the radio capability equipped in the UE to operate in 5.0 GHz unlicensed band can be used for either LAA SCell or WiFi access one at a time but not both concurrently. During the LAA SCell operation, in order to provide the UE with more flexibility in terms of network connectivity, the UE operating in LAA mode shall be able to detect a list of Wi-Fi SSIDs. Such intention was already agreed during the study item phase and it was agreed to reuse existing IDC solution to support the UE for WiFi background scanning for channels in 5.0 GHz as highlighted above in green. This would then mean that when the UE is configured for LAA SCell operation the UE shall also be configured for IDC indication. During LAA configuration/operation if EUTRAN does not configure UE with IDC indication then to enable WiFi operation UE may perform detach and attach procedure which is undesirable from system point of view as already highlighted in yellow above. If IDC indication is configured then if needed UE could request TDM gaps for WiFi background scans. If autonomous denial parameters are configured along with IDC indication then UE could use autonomous denial tool to facilitate high priority WiFi triggers.
Following procedural text for using autonomous denial tool is excerpted from TS 36.331:

	1>
if the received otherConfig includes the idc-Config:

2>
if idc-Indication is included (i.e. set to setup):

3>
consider itself to be configured to provide IDC indications in accordance with 5.6.9;

2>
else:

3>
consider itself not to be configured to provide IDC indications;

2>
if autonomousDenialParameters is included:

3>
consider itself to be allowed to deny any transmission in a particular UL subframe if during the number of subframes indicated by autonomousDenialValidity, preceeding and including this particular subframe, it autonomously denied fewer UL subframes than indicated by autonomousDenialSubframes;
2>
else:

3>
consider itself not to be allowed to deny any UL transmission;


Based on the gray highlighted procedure text above, UE is allowed to autonomously deny UL grants within the limits indicated by the parameters autonomousDenialSubframes and autonomousDenialValidity. SCell from unlicensed 5.0 GHz band configured to the UE for LAA operation is DL only in Rel-13 according to the WID and support for UL can be considered in future release [3]. Since Rel-13 focus is DL only LAA operation so the autonomous denial tool within the IDC toolkit cannot be used for WiFi background scanning in Rel-13 timeframe. In Rel-13 it may be possible for EUTRAN to configure autonomous denial parameters and provide fake UL grants which the UE would anyway deny for WiFi scanning. However, such an approach seems artificial and not so clean. Alternatively, the autonomous denial tool can be extended to skipping PDCCH monitoring. If UE wants to perform or continue WiFi scanning due to high priority WiFi trigger then certain percentage of DL subframes during LTE ON period can be skipped/ignored by the UE as shown in Figure 1 below. 
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Figure 1 DL autonomous denial.
Figure 1 shows an example of outcome of LBT procedure performed by eNB on the unlicensed carrier. Since the configured SCell from unlicensed band is subject to LBT, the LAA operation of the UE in 5.0 GHz band is dis-continuous in nature depending on the availability of the carrier. Such dis-continuous operation creates natural gap in time domain for the UE depicted as LBT fail. If the LBT is successful then LTE scheduling is possible. If LBT is successful then LTE subframes are scheduled (i.e. solid purple LTE TTI) and if LBT fails then LTE subframes are not scheduled (i.e solid white LTE TTI). Further, the eNB can configure IDC indication to UE to resolve the IDC issue and configure the UE with DL autonomous denial parameters. Based on the DL autonomous parameters UE is allowed to deny/ignore certain number of DL subframes during a autonomous denial validity period. This results in skipping/ignoring small percentage of PDCCH monitoring. The hatched purple LTE TTI as shown in Figure 1 are LTE  subframes which can potentially contain DL assignments which are skipped/ignored by the UE. DL autonomous denial is complimentary solution in addition to the LTE ON/OFF DRX pattern configured to the UE based on the TDM pattern requested by the UE. UE can skip/ignore the PDCCH monitoring if the cellular radio in the UE gets a trigger from the controller that WiFi radio intends to perform WiFi scanning or some other high priority WiFi operation is triggered. As can be seen from Figure 1 the DL autonomous denial capability provides more flexibility to the UE in terms of handling WiFi operation in addition to the pre-configured TDM gap pattern. 
Based on the above discussion we propose the following:
Proposal#1: RAN2 is requested to agree, when UE is configured with LAA measurements then EUTRAN shall configure IDC indication to support the UE for WiFi background scanning, to avoid UE detach and attach procedure which is undesirable. 
Proposal#2: RAN2 is requested to consider extension of the autonomous denial tool for allowing UE to skip/ignore certain percentage of DL subframes during LTE ON period. 

In RAN2#91 the IDC toolkit was extended with IDC indication for UL CA configuration which was agreed in [4] as highlighted in gray below, so similar principle could be adopted to extend the IDC toolkit for LAA. 
	1>
if the received otherConfig includes the idc-Config:

2>
if idc-Indication is included (i.e. set to setup):

3>
consider itself to be configured to provide IDC indications in accordance with 5.6.9;
3>
if idc-Indication-UL-CA is included (i.e. set to setup):

4>
consider itself to be configured to indicate UL CA related information in IDC indications in accordance with 5.6.9;
2>
else:

3>
consider itself not to be configured to provide IDC indications;


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/WiFi status indication to indicate user is not interested in LAA operation. 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 2. The details of the IDC assistance information can be FFS.
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Figure 2 Generalized IDC Procedure.
Based on the above generalized procedure we propose the following:
Proposal#3: 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.
3. Conclusion

Based on the above discussions, we conclude the contribution with the following proposals:

Proposal#1: RAN2 is requested to agree, when UE is configured with LAA SCell operation then EUTRAN shall configure IDC indication to support the UE for WiFi background scanning, to avoid UE detach and attach procedure which is undesirable. 
Proposal#2: RAN2 is requested to consider extension of the autonomous denial tool for allowing UE to skip/ignore certain percentage of DL subframes during LTE ON period. 

Proposal#3: 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.
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