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Introduction
RAN4 has been discussing RRM/RLM requirement for the LAA Scell when the LAA Scell is affected by the IDC interference due to hardware sharing with WiFi. In RAN4 #85 meeting, RAN4 agreed that RRM/RLM requirement needs to be relaxed in the phase 2 of the IDC problem and informed the agreement to RAN2 [1]. Also asked to RAN2 in [1] is the possible network-based solution that can be provided to UE in the phase 3 of the IDC problem to resolve the IDC caused by LAA/WiFi hardware sharing. The intention was to check if any of the network-based solutions considered in RAN2 can guarantee the IDC-free operation of the LAA Scells in case of the hardware sharing, and accordingly determine whether the RRM requirement should be relaxed or not in the phase 3.
In this contribution, we provide further analysis on the RRM requirement for LAA Scell in the phase 3 of IDC problem caused by hardware sharing considering the list of the network-based solutions informed by RAN2 [2]. 
Discussion
The below captured is the list of the network-based solutions that can be provided to the UE from the RAN2 perspective. For each of the listed solutions, we discuss the corresponding RRM requirement aspect of the LAA Scell when the cell is affected by the IDC interference caused by the hardware sharing.
	R2-1804065 [2]            
[RAN2 reply]: - RAN2 stage 2 spec, TS 36.300, captures the IDC problem resolution by the Network. When the UE notifies eNB of the hardware sharing problem through the InDeviceCoexIndication message, eNB can resolve the issue for example at least through the following options:
1. Removing affected Scells from set of serving cells.
2. De-activation of affected Scells. 
3. Provide DRX-based TDM pattern.
RAN2 would also like to clarify that RLM requirements would not be affected due to LAA/WIFi hardware sharing problem.



Removing affected SCell
When the network removes the LAA Scell affected by the IDC interference caused by the hardware sharing, there no longer exists an LAA Scell affected by IDC, and any kind of RRM requirement is trivially removed for the affected SCell. 
Observation 1. It is trivial that none of the RRM requirement is applicable to the LAA Scell affected by the IDC interference caused by the hardware sharing once the network deconfigure (remove) the affected LAA Scell.
De-activation of affected SCells
When the network deactivates the LAA Scell affected by the IDC from the hardware sharing, any RRM requirement applicable to activated LAA Scell will be trivially removed for the affected SCell. For the deactivated Scell, a UE would still need to perform deactivated measurement based on the measurement cycle configured by the network. However, the deactivation of the LAA Scell does not have any implication/control over the WiFi activity, and it is possible that WiFi may occupy the shared hardware for a longer period to completely block the deactivated measurement of the affected LAA Scell. Therefore, our view is that the existing RRM measurement requirement defined for the LAA Scell without any IDC interference cannot be applied to the LAA Scell under IDC problem even after the network deactivated such LAA Scell in phase 3.
Observation 2. Deactivation of the LAA Scell does not regulate the on-going WiFi activity and cannot prevent the deactivated measurement of the LAA Scell from being affected by the IDC interference caused by the hardware sharing. 
Proposal 1. When UE experiences an IDC interference from the hardware-sharing problem, existing RRM requirement for LAA Scell cannot be used in phase 3 even after the network deactivated the affected LAA Scell.
Provide DRX-based TDM pattern
When the network provides the DRX-based TDM pattern to the affected LAA Scell, UE’s RRM measurement on the LAA Scell is expected to follow the ON duration in the configured TDM pattern. However, configuring such TDM pattern only means that the LAA Scell may not occupy the shared hardware during the OFF period, and does not necessarily regulate the way WiFi accesses/occupies the shared hardware. In fact, it is possible that LTE stack does not have a control over a WiFi stack of a possibly higher priority, and regardless of the provided DRX-based TDM pattern, WiFi may continue to occupy the shared hardware in the ON duration of the affected LAA Scell. In such scenario, not only UE’s RRM measurement but also UE’s demodulation performance would be affected by the blocking IDC interference from the WiFi. Therefore, our view is that it is not feasible for a UE to meet the existing RRM requirement for the affected LAA Scell even after the network provided some DRX-based TDM pattern in phase 3.
Observation 3. Providing DRX-based TDM pattern only controls the way LAA Scell access the shared hardware and cannot prevent WiFi from occupying the shared hardware for a longer period irrespective of the TDM pattern. Depending on the WiFi activity, RRM/Demodulation of the LAA Scell during ON duration can still be affected.
Proposal 2. When UE experiences an IDC interference from the hardware-sharing problem, existing RRM requirement for LAA Scell cannot be used in phase 3 even after the network provides some DRX-based TDM pattern for the LAA Scell.
RAN2 has informed RAN4 of the set of the possible network-based solutions eNB may provide to the UE in phase 3 as a mean to resolve the IDC interference caused by the hardware sharing. However, as analyzed above, none of those network-based solutions can ensure that the LAA Scell remains free from IDC interference in phase 3. Therefore, our view is that RRM requirement for the LAA Scell should be relaxed in phase 3 of the IDC problem when the IDC problem is caused by the hardware sharing.
[bookmark: _GoBack]Proposal 3. RRM requirement for the LAA Scell should be relaxed in phase 3 of the IDC problem when UE is experiencing the IDC interference caused by the hardware sharing.
RLM Requirement
RAN2 also clarified in [2] that RLM requirement would not be affected by the LAA/WiFi hardware sharing problem since the requirement is only applicable to Pcell. We share the same view that there is no RLM requirement applicable to an LAA Scell, and the RLM requirement defined for the Pcell would not be affected by the presence of the LAA Scell affected by the IDC interference caused by the hardware sharing.
Observation 4. Existence of IDC interference on the LAA SCell due to the hardware sharing problem does not affect the RLM requirement for the PCell.

Conclusion
In this contribution, we provide further analysis on the RRM requirement for LAA Scell in phase 3 of IDC problem caused by hardware sharing considering the list of the network-based solutions informed by RAN2 [2]. It is observed that none of the network-based solutions informed by RAN2 can guarantee the IDC free LAA Scell operation in phase 3. Therefore, we conclude that RRM requirement for the LAA SCell should be relaxed in phase 3 of the IDC problem when the LAA Scell is affected by the IDC interference caused by the hardware sharing.
Observations and proposals made in this paper are summarized as follows:
Observation 1. It is trivial that none of the RRM requirement is applicable to the LAA Scell affected by the IDC interference caused by the hardware sharing once the network deconfigure (remove) the affected LAA Scell.
Observation 2. Deactivation of the LAA Scell does not regulate the on-going WiFi activity and cannot prevent the deactivated measurement of the LAA Scell from being affected by the IDC interference caused by the hardware sharing. 
Proposal 1. When UE experiences an IDC interference from the hardware-sharing problem, existing RRM requirement for LAA Scell cannot be used in phase 3 even after the network deactivated the affected LAA Scell.
Observation 3. Providing DRX-based TDM pattern only controls the way LAA Scell access the shared hardware and cannot prevent WiFi from occupying the shared hardware for a longer period irrespective of the TDM pattern. Depending on the WiFi activity, RRM/Demodulation of the LAA Scell during ON duration can still be affected.
Proposal 2. When UE experiences an IDC interference from the hardware-sharing problem, existing RRM requirement for LAA Scell cannot be used in phase 3even after the network provides some DRX-based TDM pattern for the LAA Scell.
Proposal 3. RRM requirement for the LAA Scell should be relaxed in phase 3 of the IDC problem when UE is experiencing the IDC interference caused by the hardware sharing.
Observation 4. Existence of IDC interference on the LAA SCell due to the hardware sharing problem does not affect the RLM requirement for the PCell.
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