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Discussion
1 
Introduction
In the last RAN2 meeting a LS [1] for the issue below was approved to ask RAN 4 to consider the following question:

	· Whether the RRM and CSI measurement requirements need to be modified in Phases 2 and 3 for the affected LAA frequencies/component carriers when IDC problems are caused due to the hardware sharing between LAA and WLAN (with unknown WiFi traffic pattern).


Therefore, in this contribution we provided some consideration on this issue and draft rely LS was proposed in [2].
2 Discussion
Currently RAN 2 agreed to use the IDC framework for indicating that the cause of IDC problems is the hardware sharing scenario. This indication is signalled within the IDC Indication and hence follows the IDC phase 1, 2 and 3 concept for RRM, RLM and CSI measurement as described in the LS and as follow:

The IDC interference situation can be divided into 3 phases as shown below:

-    Phase 1: The UE detects start of IDC interference but does not initiate the transmission of the IDC indication to the eNB yet.

-    Phase 2: The UE has initiated the transmission of the IDC indication to the eNB and no solution is yet configured by the eNB to solve the IDC issue.

-    Phase 3: The eNB has provided a solution that solved the IDC interference to the UE.
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In different phases, UE behaviours related to RRM, RLM, and CSI measurements are shown below:

	Phases of IDC Interference
	RRM Measurements
	RLM Measurements
	CSI Measurements

	Phase 1
	Up to UE implementation and RRM measurement requirements (see TS 36.133 [21]) apply
	Up to UE implementation and RLM measurement requirements (see TS 36.133 [21]) apply
	Up to UE implementation and CSI measurement requirements (see TS 36.101 [52]) apply

	Phase 2
	UE shall ensure the measurements are free of IDC interference and RRM measurement requirements (see TS 36.133 [21]) apply
	UE shall ensure the measurements are free of IDC interference and RLM measurement requirements (see TS 36.133 [21]) apply

(NOTE 1)
	

	Phase 3
	UE shall ensure the measurements are free of IDC interference and RRM measurement requirements (see TS 36.133 [21]) apply
	UE shall ensure the measurements are free of IDC interference and RLM measurement requirements (see TS 36.133 [21]) apply
	

	NOTE 1:    The UE should attempt to maintain connectivity to LTE in this phase meaning that RLM measurements are not impacted by IDC interference. If no solution is provided within a time which is up to UE implementation, the UE may need to declare RLF or it may continue to deny the ISM transmission. In DC, when the UE experiences IDC problems in SCG, if no solution is provided within a time which is up to UE implementation, the UE may need to declare RLF in SCG or it may continue to deny the ISM transmission in SCG.

NOTE 2:    If the UE determines in Phase 2 that the network does not provide a solution that resolves its IDC problems, it performs measurements as defined for Phase 1.

NOTE 3:    If the IDC indication message reports the IDC interference on a neighbour frequency, it performs RRM measurements for that frequency as defined for Phase 2.


Once the Connected mode UE with LAA configured sends the IDC indication with the hardware-sharing issue, it follows the Phase 2 behaviour for RRM, RLM and CSI measurements.

Before the eNB provides any solution, the UE has to provide measurements free of IDC interference for RRM and RLM measurements. RLM is not performed in LAA cell. So the problem is only on RRM measurement. As the hardware is used by WiFi, the UE may not be able to fulfil the RRM measurement requirement in Phase 2. That is when the WiFi activity is high the UE can’t take the RRM measurement because only one RF chain shared by WiFi and LAA.  Hence it will not be able to fulfil the RRM measurement requirement defined by RAN 4. For example, the current SCell activation delay in LAA/eLAA supposed that RF returning happened after UE received “activation MAC CE” immediately. Especially considering in LAA/eLAA, the measurement can be performed within a DMTC window after LBT successful detection. It is more easily to miss the available measurement DRS if the sharing HW not ready. 
For CSI, it is assumed previously that after sending the indication (i.e. UE enters phase 2), the TDM pattern in the indication will tell the network which CSI reporting is not valid. However, TDM pattern is not supported for hardware-sharing indication since the WiFi activities are not predictable. Hence the problem will still occur in Phase 2, in the case of hardware-sharing indication as the eNB does not know which CSI reporting is coloured and which is not. Hence UE may not be able to satisfy the CSI measurement requirement as well.

Hence, we can propose RAN4’s opinion on this issue as: 

Proposal 1: RAN4 need to investigate how to relax the RRM and CSI measurement requirement in case of the HW sharing between WiFi and LAA/eLAA.
3 Conclusion
In this contribution some consideration on IDC problems caused due to the hardware sharing between LAA and WLAN for NR cell detection was provided. The following proposals can be drawn: 
Proposal 1: RAN4 need to investigate how to relax the RRM and CSI measurement requirement in case of the HW sharing between WiFi and LAA/eLAA.
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