3GPP TSG RAN WG4 Meeting # 86bis
R4-1805029
Melbourne, Australia, April 16-20, 2018
Agenda Item:
5.9.2
Source: 
Ericsson
Title:
Analysis of measurement requirements under sharing of hardware between LAA and WiFi
Document for:
Discussion
1 Introduction
In [1], RAN2 has provided responses to questions raised by RAN4 in the “LS on Measurement requirements for LAA/WiFi hardware sharing problem” in [2]. RAN2 has also updated the stage 2 specification TS 36.300 based on RAN4 suggestions. 
In this contribution we further analyse the impact LAA requirements due to sharing of hardware between LAA and WiFi in the light of RAN2 agreements. 
2 Analysis of Impact on LAA Requirements 
RAN2 has updated the stage 2 specification, TS 36.300 to allow relaxation of LAA RRM requirements only during phase 2 of the IDC procedure when the UE experiences IDC problem caused by the hardware sharing between LAA and WLAN. This is reflected by the introduction of NOTE 4 in phase 2 for RRM and CSI requirements as shown in table Table 23.4.2-1, which is reproduced from TS 36.300.
Table 23.4.2-1: RRM/RLM/CSI measurements in different phases of IDC interference

	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.

(NOTE4)
	UE shall ensure the measurements are free of IDC interference and RLM measurement requirements (see TS 36.133 [21]) apply

(NOTE 1)
	(NOTE 4)

	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.

NOTE 4:   When experiencing IDC problem caused by the hardware sharing between LAA and WLAN the UE shall be allowed to relax the existing RRM/CSI measurement requirement during phase 2 (see TS 36.133 [21])


In addition RAN2 has provided list of IDC solutions which can be provided by the network to the UE to resolve LAA/WiFi hardware sharing problem during phase 3. As stated in the RAN2 LS [1]:
When the UE notifies eNB of the hardware sharing problem through the InDeviceCoexIndication message, eNB can resolve the issue for example atleast 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.

From RAN2 response it is clear that there are IDC solutions for solving the IDC problem experienced by the UE due to hardware sharing. This means the UE will enter phase 3 only when any of the solutions provided by the eNB solves the IDC problem. If the solution provided by the eNB does not solve the issue then the UE shall re-enter phase 1 and may again send IDC indication message. For example the phase 3 will not start if the current DRX-based TDM pattern is not adequate enough from the UE perspective to solve the IDC problem. In this case the UE may again send IDC indication and the eNB will provide a new pattern to solve the IDC problem. Therefore no relaxation in any RRM/CSI requirement is allowed in phase 3.

However as agreed by RAN4 in [2] the RRM/CSI requirements should be relaxed during phase 2. But since the WLAN operation cannot be quantified therefore it is not feasible to quantify the exact relaxation in the requirements. 
3 Summary

In this paper we have analysed the impact of hardware sharing between LAA and WiFi on LAA RRM/CSI requirements during Phase 2 and Phase 3 of IDC problem. Our conclusion is that the RRM/CSI requirements are allowed to be relaxed only during Phase 2. 
· Proposal 1: RRM/CSI requirements are relaxed only during Phase 2 of the IDC interference problem.
A Rel-13 CR to TS 36.133 is provided in [3].
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