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Discussion and Decision
1      Introduction
In RAN4#64bis meeting, in-device coexistence topic was treated, and way forward [1] was agreed. In this contribution, we discuss testing aspects of in-device coexistence, and RRM/RLM/CSI requirements.
2      Discussion
2.1     Feasibility of defining RAN4 test cases
In RAN2, the assumed mode of interference avoidance is coordination within UE and with network [2], as shown in Figure 1 below. 
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Figure 1: Coordinated with network level
If test cases are to be defined for IDC functionality, there are two ways:
· Option A: setup a realistic ISM environment to test IDC functionality.
· Option B: use pseudo signal to emulate ISM interference.

Option A involves the test setup for ISM, which is out of scope of 3GPP. It should be noted that even a simple test case in RAN5 requires a test context, e.g. how to setup all the necessary signaling and related parameters. Such context is of course available for LTE test cases. However, it is difficult to imagine that RAN5 can define such a context setup for ISM in a short timeframe. It seems that to adequately define such a test case in RAN5, expertise from ISM side is needed and it can be assumed that lots of text related to ISM will be added to RAN4/RAN5 specifications even if it is manageable to define such a test case. Considering Rel-11 timeline, it is difficult to define such test setup for ISM. Therefore, Option A is not feasible for Rel-11.

If Option B is used, UE gets the pseudo signal from its antenna ports. To UE, such pseudo signal is nothing different from typical RF interference/noise. Therefore, internal coordination inside UE does not consider that there is actual in-device coexistence problem, which means that IDC functionality is not started. Hence Option B is not testing IDC functionality at all.
From discussion above, it can be seen that it is not feasible to test IDC functionality in Rel-11.
2.2     RRM/RLM/CSI requirements

RAN2 defines three phases related to IDC operation, as shown in Figure 2 below [3]. The requirements are captured below. Note that RAN2 agreements have changed somehow compared with Stage 2 TS [5]. 
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Figure 2: Different phases of IDC interference related operations by UE
Table 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.


RAN2 only captures the agreements in Stage 2, not in Stage 3. Since RRM/RLM requirements are defined in RAN4, it is proposed to capture the agreements in RAN4 specification. One example is shown below to capture the above agreements in TS 36.133.
	7.6.2.5
Minimum requirement under IDC scenario

When the UE is configured to provide IDC problem indications, the UE shall also perform radio link monitoring according to the requirements defined in sections 7.6.2.1-7.6.2.3. In addition, after initiating the transmission of InDeviceCoexIndication message to the eNB, the UE shall ensure radio link monitoring measurements are free of IDC interference.
<UNCHANGED SECTIONS OMITTED>
8.1.1
Introduction

This section 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 section 9. Control of measurement reporting is specified in [2].
When the UE is configured to provide IDC problem indications, the UE shall also perform RRM measurements according to the requirements defined in section 8.1.2.2 and 8.1.2.3. In addition, after initiating the transmission of InDeviceCoexIndication message to the eNB, the UE shall ensure RRM measurements are free of IDC interference.


2.3     TDM solution
It seems that some companies assume that both DRX and HARQ reservation based solution are adopted as TDM solutions in RAN2. However, this is not the case. DRX and HARQ reservation solution are captured in RAN2 TR 36.816 [2]. In WI phase, only DRX is agreed as TDM solution: “LTE DRX mechanism is used to provide TDM patterns (i.e. periods during which the LTE UE may be scheduled or is not scheduled) to resolve the IDC issues” [3]. 

In Stage 3 CR [4], idc-SubframePatternList is reported as TDM assistance information and it is a list of one or more subframe patterns indicating which HARQ process E-UTRAN is requested to abstain from using. Such pattern list is mainly used for LTE + BT voice case and is a suggestion from UE to eNB. However, if eNB decides to use TDM solution, it still configures DRX to UE based on the suggested pattern.
2.4     UE compliance with RRM/RLM/CSI requirements

In [1], following working plan is proposed:
	· Companies are encouraged to verify* 
· whether UE could comply with existing RRM, RLM and CSI measurement requirements based on IDC related new DRX configurations (both HARQ and DRX solutions will be considered)
· whether UE could comply with the current RRM, RLM and CSI requirements for autonomous denial


RAN2 introduces the following new DRX configurations [4]: 
DRX-Config-v11x0 ::=




SEQUENCE {


drx-RetransmissionTimer-v11x0


ENUMERATED {psf0-v1020}
OPTIONAL,
--Need OR

longDRX-CycleStartOffset-v11x0


CHOICE {



sf60-v11x0







INTEGER(0..59)

}















OPTIONAL,
--Need OR

shortDRX-Cycle-v11x0




ENUMERATED
{sf4-v11x0}
OPTIONAL
--Need OR
}

These new values are for IDC usage only. However it should also be noted that existing DRX values can also be used for IDC. Since these values are mainly protocol related, it can be concluded that UE could comply with existing RRM, RLM and CSI measurement requirements based on IDC related new DRX configurations.
Autonomous denial means that UE autonomously deny LTE UL transmission in all phases to protect ISM in rare cases if other solutions cannot be used. It is obvious that UE could comply with the current RRM and RLM requirements for autonomous denial since LTE DL reception is not affected by autonomous denial. However for CSI transmission, since autonomous denial can skip CSI transmission, further study is needed on the impact.
One topic not mentioned by the work plan is whether UE can ensure the measurements are free of IDC interference. When DRX is used, the requirements for RRM and RLM are relaxed compared with normal case. For RLM, it is required that UE needs to assess radio link quality once per DRX cycle. For RRM, one possible UE implementation is to perform L1 measurement once per DRX cycle as well. This can be done easily e.g. UE only perform RRM/RLM measurements during LTE Active Time. Note that this is purely up to UE implementation. UE may also perform RRM/RLM measurements during LTE unscheduled period as long as the measurement sample is not interfered by ISM (note that both WiFi and Bluetooth are TDD systems). One proposal is to use eICIC like pattern to verify whether UE can measure RRM/RLM properly. We believe this can be discussed once it is agreed that defining test case is feasible in Rel-11.
3      Conclusion
In this contribution, we discuss testing aspects of in-device coexistence, and RRM/RLM/CSI requirements. The proposals are:
· It is not feasible to test IDC functionality in Rel-11.

· It is proposed to capture RRM/RLM/CSI agreements in RAN4 specification.

· UE can comply with RRM and RLM requirements.
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