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1. Introduction
In this contribution, we discuss the RAN2 stage-2 agreements on RRM and RLM measurements in an In-Device Coexistence situation, found in TS 36.300 section 23.4 [1]. In our understanding the approved 36.133 CRs [2, 3] do not fully reflect the RAN2 agreements, and therefore we propose to add the corresponding text into 36.133 in [4].

2. Discussion 

The TS 36.300 section 23.4 specifies the following 3 phases of IDC interference, and the related UE requirements on RRM/RLM/CSI measurements:

<<< quote from TS 36.300 V11.4.0 >>>

23.4
Interference avoidance for in-device coexistence

< … >
IDC interference situation can be divided into following three phases as shown in Figure 23.4.2-1:

-
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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Figure 23.4.2-1: Different phases of IDC interference related operations by UE
In different phases, UE behaviours related to RRM, RLM, and CSI measurements are shown in Table 23.4.2-1.

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 3GPP TS 36.133 [21]) apply
	Up to UE implementation and RLM measurement requirements (see 3GPP TS 36.133 [21]) apply
	Up to UE implementation and CSI measurement requirements (see 3GPP TS 36.101 [52]) apply

	Phase 2
	UE shall ensure the measurements are free of IDC interference and RRM measurement requirements (see 3GPP TS 36.133 [21]) apply
	UE shall ensure the measurements are free of IDC interference and RLM measurement requirements (see 3GPP TS 36.133 [21]) apply

(NOTE 1)
	

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

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.


<<< end of quote >>>

In RAN4#65, it was discussed whether the UE is able to meet the RRM and RLM measurement requirements, when the network has configured a solution to solve IDC problems. It was agreed, that as long as the UE has enough subframes for measuring, it can meet the requirements. The approved 36.133 CRs [2, 3] reflect this agreement.
There was however a concern, that the text “UE shall ensure the measurements are free of IDC interference” in the above table is not reflected in the approved CRs. This is also our understanding.
Basically, the TDM and autonomous denial solutions configured by the eNB will grant the UE some time-share that it may use for the ISM radio operation, while LTE uses the remaining time. As discussed in RAN4#65, the IDC solutions configured by the eNB will grant the UE enough subframes to measure for RRM/RLM. But having enough subframes available for measurements does not guarantee that the measurements themselves are free of IDC interference – the UE must also have means to deny the ISM radio transmissions whenever the UE is making the measurements. To allow flexibility in UE implementation, it is proposed that these measurements shall not be affected by IDC interference.
Another detail in the current 36.133 specification is, that only IDC Phase 3 is addressed. The RAN2 agreements for RRM/RLM apply as soon as the UE has initiated transmission of the IDC indication to the eNB.

The 36.133 sections in the Appendix show the proposed modifications. These are presented in an associated CR [4].
3. Conlusions

In this contribution we presented our view on the alignment of the IDC sections between TS 36.133 and the RAN2 agreements captured in TS 36.300. In our understanding, the 36.133 does not fully reflect the RAN2 agreements, and therefore we propose changes, captured in the Appendix. The corresponding CR is presented in [4].
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Appendix: TS 36.133 proposed changes

<<< unmodified section omitted >>>

7.6.2.5
Minimum requirement under IDC Interference

When the UE has initiated the transmission of the IDC indication to the eNB, the UE shall also perform radio link monitoring and meet the corresponding requirements in clause 7.6.2., and shall not send an out-of-sync indication for the PCell to the higher layers due to IDC interference.
<<< unmodified section omitted >>>

8.1
General Measurement Requirements

8.1.1
Introduction

This clause contains requirements on the UE regarding measurement reporting in RRC_CONNECTED state. The requirements are split in E-UTRA intra frequency, E-UTRA inter frequency, Inter-RAT UTRA FDD, UTRA TDD and GSM measurements. These measurements may be used by the E-UTRAN, e.g. for handover decisions. The measurement quantities are defined in [4], the measurement model is defined in [22] and measurement accuracies are specified in clause 9. Control of measurement reporting is specified in TS 36.331 [2].
When the UE has initiated the transmission of the IDC indication to the eNB, the UE shall also perform RRM measurements, ensure that RRM measurement is not affected by IDC interference, and meet the corresponding requirements in clause 8.

<<< end of modifications >>>
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