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1. Introduction

In RAN4#64bis, a way forward was approved for further work on in device coexistence in RAN4. This contribution describes the 3 phases of IDC and also provides a work plan [1] for the IDC work which is expected to be completed in RAN4#65.
The following tasks are included in the agreed work plan

[image: image1]
In this contribution, we provide analysis related to the required verifications as well as discussion on necessary specification changes in order to conclude the work on IDC.
2. Discussion

During phase 1 and phase 2 of IDC procedures, no network solution has been provided to the UE and as agreed in the way forward [1], the UE is expected to comply with existing RLM, RRM and CSI requirements in the face of in device interference. UE implementation specific means to achieve this may be required e.g. ensuring during phase 2 that there is no ISM transmission during the UE measurements for RLM, RRM and CSI. During phase 1, the UE is not required to provide IDC interference free measurements, whereas during phase 2 the UE measurement reports are expected to be uncoloured by IDC interference. Anyway, for both phase 1 and phase it is not possible to control in device interference during the testing and hence, as indicated in the way forward, no additional test case are defined to ensure that the existing UE requirements are met in these phases. It also seems clear that no new core requirements are needed for phase 1 or phase 2 IDC, since the focus is on compliance with existing requirements.
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Figure 1: Different phases of IDC interference related operations by UE from [3]
Table 1: RRM/RLM/CSI measurements in different phases of IDC interference from [3]
	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.


Therefore the main analysis and verifications are performed for phase 3 of the IDC procedure, and follows the approach described in [1]. We now analyse requirements based on the different IDC solutions that may be provided prior to the start of phase 3.
FDM solution
If FDM IDC is triggered at the end of phase 2, it is assumed that the eNB triggers an inter-frequency handover such that the serving cell(s) are no longer on frequencies indicated by the affected carrier list
AffectedCarrierFreqList-r11 ::=
SEQUENCE (SIZE (1..maxFreqIDC-r11)) OF AffectedCarrierFreq-r11

AffectedCarrierFreq-r11 ::=
SEQUENCE {

carrierFreq-r11



MeasObjectId,


interferenceDirection-r11
ENUMERATED {eutra, other, both, spare}

}

As indicated by note 3 in table 2, inter-frequency measurements may still be configured on an affected carrier or carriers. The UE does not transmit on the target measurement frequency uplink during measurement gaps, so inter-frequency measurements cannot cause interference in the E-UTRA to ISM direction. In case the ISM transmitter causes interference to the UE measurements in the measurement gaps, it may be necessary for UE implementation to block the ISM transmitter at these times. However, similarly to phase 2, existing core requirements for the gap based measurements are applicable, so there are no new requirements to be defined for FDM ISM solutions. It is also not feasible to test that the UE blocks the ISM transmissions as necessary to avoid EUTRA interference in measurement gaps since there is no means to control the ISM transmitter from a 3GPP test case point of view, and for example manage to align the transmissions to an E-UTRA measurement gap.

Proposal 1: No new requirements or test cases are needed for FDM IDC solutions.

TDM solution
There are two different types of TDM solution, either the UE may indicate that a DRX based solution (with proposed cycle length and offset) would be suitable to solve the IDC problem, or a list of IDC subframe patterns may be indicated as solutions
TDM-AssistanceInfo-r11 ::=
CHOICE {


drx-AssistanceInfo-r11



SEQUENCE {



drx-CycleLength-r11




ENUMERATED {n1} 
OPTIONAL,



drx-Offset-r11





ENUMERATED {n1} 
OPTIONAL,


drx-ActiveTime-r11




ENUMERATED {n1} 
OPTIONAL

-- The above three parameters (i.e. drx-CycleLength-r11, drx-Offset-r11 and



-- drx-ActiveTime-r11) are FFS and need to be discussed

},

idc-SubframePattern-r11



SEQUENCE {



idc-SubframePatternList-r11


IDC-SubframePatternList-r11


},

...

}

IDC-SubframePatternList-r11 ::=
SEQUENCE (SIZE (1..maxSubframePatternIDC-r11)) OF IDC-SubframePattern-r11

IDC-SubframePattern-r11 ::= CHOICE {


subframePatternFDD-r11



BIT STRING (SIZE (40)),


subframePatternTDD-r11



CHOICE {



subframeConfig0-r11




BIT STRING (SIZE (70)),



subframeConfig1-5-r11



BIT STRING (SIZE (10)),



subframeConfig6-r11




BIT STRING (SIZE (60))


},


...

}
For these DRX or TDM patterns, the main task for RAN4 is to check that existing performance requirements can be met. First we clarify the meaning of “existing” within the context of DRX requirements.

DRX based TDM solution
Since RAN4 has defined different requirements for DRX, our assumption is that existing requirements refers to existing DRX requirements. For cell search and measurements if the DRX cycle length is less than 40ms this does not result in any relaxation compared to non-DRX requirements. This means that the UE is expected to use the same evaluation periods as for non DRX for RLM (200ms for intra-frequency L1 measurement period and 800ms minimum requirement for cell detection). However, for radio link monitoring the evaluation period is extended for both Qin and Qout for DRX cycles up to 40ms. 
Table 7.6.2.2-1: Qout and Qin Evaluation Period in DRX

	DRX cycle length (s)
	TEvaluate_Qout_DRX  and TEvaluate_Qin_DRX  (s) (DRX cycles)

	≤ 0.01
	Non-DRX requirements in section 7.6.2.1 are applicable.

	0.01 < DRX cycle ≤0.04
	   Note (20)

	0.04 < DRX cycle ≤ 0. 64
	   Note  (10)

	0.64 < DRX cycle ≤ 2.56
	Note  (5)

	Note:
Evaluation period length in time depends on the length of the DRX cycle in use


Table 7.6.2.2-2: Qout and Qin Evaluation Period in DRX when higher-layer signalling restricted measurement resource

	DRX cycle length (s)
	TEvaluate_Qout_DRX  and TEvaluate_Qin_DRX  (s) (DRX cycles)

	≤ 0.01
	Non-DRX requirements in section 7.6.2.1 are applicable.

	0.01 < DRX cycle ≤0.04
	   Note (40)

	0.04 < DRX cycle ≤ 0. 16
	   Note  (20)

	0. 16 < DRX cycle ≤ 0.64
	 Note  (10)

	0.64 < DRX cycle ≤ 2.56
	Note  (5)

	Note:
Evaluation period length in time depends on the length of the DRX cycle in use


Proposal 2: When it is evaluated if the UE can meet existing requirements for RRM and RLM in IDC DRX, the existing requirements applicable are assumed to be the DRX requirements.

RAN4 has primarily developed DRX requirements for power saving purposes; the implicit assumption when the DRX requirements were developed was that intra-frequency requirements can be met without needing to receive during the DRX off period. Therefore, it follows that a UE should also be able to meet the same requirements for RRM and RLM as for normal DRX when a DRX based IDC solution is used. For CSI there are no specific release 8,rel9 or rel10 CSI DRX requirements, but it may be assumed that the operation of CSI is equivalent in other words there should be no need to measure subframes during the DRX off period in order to report CSI.
In release 8, naturally, the UE was not mandated to save power so it would be be possible to make CRS measurements during the DRX off period as a UE implementation choice. However, critically, RAN4 defined requirements in such a way that this should not be necessary. For IDC there is a stricter need in that the UE must avoid interference during the DRX off period. However, in our understanding, the UE may still even use measurements from the DRX off period in its estimates, provided it has some prior knowledge about theinterference status, eg knowing that the interferer is not present at a certain portion of the DRX off period and measurements can still safely be made.

One remaining aspect is to check the new DRX cycle lengths and parameters introduced for IDC. The additional parameters for IDC use are drx-RetransmissionTimer = 0 psf, shortDRXCycle = 4 sf and LongDRXCycleStartOffset = 60 sf. 
shortDRXCyle=4sf is less than the 40ms breakpoint, and so for RRM the same minimum performance as for non DRX would be required. It would also appear obvious that this is technically feasible since the new cycle lies between sf2 and sf5 where existsing requirements can be met.

The implication of LongDRXCycleStartOffset = 60 sf is that 60 subframe multiples of the short DRXcycles may be used, one example of a pattern with 120ms periodicity is given in [4].
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Figure 5.2.1.2.1-1: Example of UE suggested TDM pattern

Considering the possible values for short DRX cycle, the following long DRX cycle periodicities should be evaluated - 120ms, 300ms, 480ms, 600ms, 960ms, 1200ms, 1920ms and 2400ms. Since these all fall between existing DRX cycle lengths, it should be feasible meeting the minimum performance requirement that would already be implied by RAN4 specification, for example the cell identification and measurement period requirements in 36.133.
Table 8.1.2.2.1.2-1: Requirement to identify a newly detectable FDD intrafrequency cell

	DRX cycle length (s)
	Tidentify_intra (s) (DRX cycles)

	≤0.04
	0.8 (Note1)

	0.04<DRX-cycle≤0.08
	Note2 (40)

	0.128
	3.2 (25)

	0.128<DRX-cycle≤2.56
	Note2(20)

	Note1: Number of DRX cycle depends upon the DRX cycle in use

Note2: Time depends upon the DRX cycle in use


Table 8.1.2.2.1.2-2: Requirement to measure FDD intrafrequency cells

	DRX cycle length (s)
	Tmeasure_intra (s) (DRX cycles)

	≤0.04
	0.2 (Note1)

	0.04<DRX-cycle≤2.56
	Note2 (5)

	Note1: Number of DRX cycle depends upon the DRX cycle in use

Note2: Time depends upon the DRX cycle in use


Proposal 3 : Existing RLM and RRM DRX requirements can be extended naturally to cover shortDRXCycle = 4 sf and LongDRXCycleStartOffset = 60 sf without updates to 36.133. CSI requirements are not impacted by DRX operation.
idc-subframe pattern based TDM solution
To complete the analysis of RLM and RRM for IDC-subframe pattern based IDC, it is necessary to make assumptions about the density of the subframe pattern. While the basic periodicity of the IDC subframe pattern is 40 subframes (FDD), 70 subframes (TDD UL-DL config 0), 10 subframes (TDD UL-DL config 1-5) and 60 subframes (TDD UL-DL config 6) there are restrictions which mean the subframes set to “1” need to follow the HARQ timeline. In addition, it should not be necessary to disable HARQ processes to a greater extent than is necessary to solve the IDC problem. This leads to the conclusion that at least 1 subframe per radio frame can be assumed to be available for RLM and RRM purposes. All of the timeline analyses in [4] indicate that this would be easily possible for coexistence between LTE and BT eSCO EV3 in both master and slave configurations.
Proposal 4 : For analysis of idc-subframe pattern based TDM solution, it is assumed that at least 1 subframe per radio frame is available for RRM, RRM and CSI estimation.
Since this proposal is not more severe than release 10 eICIC, and under the assumption that all subframes marked as ‘1’ are free of IDC interference, release 8 RLM, RRM and CSI requirements can be met.
Proposal 5 : Assuming that at least 1 subframe per radio frame is available for RRM, RRM and CSI estimation and that subframes marked as ‘1’ are free of IDC interference, release 8 RLM, RRM and CSI requirements can be met.

It should be noted that this does not mean eICIC requirements are met since eICIC requirements are defined with a dominant interferer ABS present. Rather it means that the release 8 requirements are met, since the interference free subframe should be completely interference free rather than ABS-like. The only aspect of eICIC which is reused is the one subframe per radio frame assumption.
Autonomous denial
Autonomous denial is a technique whereby LTE transmissions can be skipped to protect reception of important messages on the complimentary radio, or complimentary radio transmissions can be skipped to protect reception of important LTE signalling. Autonomous denial is configured on the LTE side using autonomousDenialParameters-r11 which allows the number of subframes that may be skipped and the window duration in which the autonomous denial subframes to be counted.

-- ASN1START

OtherConfig-r9 ::= SEQUENCE
{


reportProximityConfig-r9


ReportProximityConfig-r9

OPTIONAL,
-- Need ON


... ,


[[
idc-Config-r11




IDC-Config-r11
OPTIONAL
-- Need ON

]]

}
IDC-Config-r11 ::= CHOICE {


release







NULL,


setup







SEQUENCE {



autonomousDenialParameters-r11


SEQUENCE {




autonomousDenialSubframes-r11


ENUMERATED {n2, n5, n10, n15,














n20, n30, spare2, spare1},



autonomousDenialValidity-r11


ENUMERATED {















sf200, sf500, sf1000, sf2000, 














spare4, spare3, spare2, spare1}



}












OPTIONAL,
-- Need OR



...

}

}
ReportProximityConfig-r9 ::= SEQUENCE {


proximityIndicationEUTRA-r9

ENUMERATED {enabled}


OPTIONAL, 

-- Need OR


proximityIndicationUTRA-r9

ENUMERATED {enabled}


OPTIONAL

-- Need OR

}

-- ASN1STOP

	OtherConfig field descriptions

	autonomousDenialSubframes

Indicates the maximum number of the assigned UL subframes  for which the UE is allowed to deny the scheduled UL transmission. Value n2 corresponds to 2 subframes, n5 to 5 subframes and so on. 

	autonomousDenialValidity

Indicates the validity period over which the autonomous denial subframes shall be counted.  Value sf200 corresponds to 200 subframes, sf500 corresponds to 500 subframes and so on.


Since the autonomous denial specified by 3GPP is a transmitter only technique, it does not have any impact to RRM, RLM or CSI requirements. Naturally, autonomous denial may also be performed on an ISM radio to protect LTE reception and this may also be beneficial to LTE. However, as indicated in [4], such details are up to UE implementation. Therefore it does not seem feasible to define 3GPP core or performance requirements under the assumption that ISM denials are taking place. 
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Proposal 6 : RRM, RLM and CSI requirements are not defined for autonomous denial since LTE denial affects transmission, and ISM denial is up to UE implementation.
Specification aspects
According to the previous analysis, we do not see a need to define RRM, RLM and CSI requirements for FDM IDC, or for LTE autonomous denial based methods. For DRX based solutions the existing requirements in the specifications should scale naturally to the new DRX cycles which will be defined in the work, and hence no RAN4 specification changes are need. This leaves the idc-subframe based TDM technique, where we think that existing intrafrequency core requirements including RLM, cell search, measurement period and so on could be extended so as to ensure that they cover the case where at least one subframe per radio frame is configured as “1” in the idc-subframe pattern. A text proposal to implement this is provided in annex B.
Testing aspects
It is expected that if a UE indicates an IDC problem using inDeviceCoexIndication and it is configured with an appropriate solution it will make use of that solution in an efficient manner, meaning that RRM requirements, RLM requirements, CSI requirements and so on are met according to the principles outlined in this contribution, and in addition that demodulation requirements are met in the subframes free of ISM interference. Similarly, from the perspective of the ISM radio, a good implementation should ensure the performance should not be excessively interfered by LTE transmissions once the coexistence solution becomes active.

Since the ISM interferer cannot be controlled in a 3GPP test case, it would seem impractical to test the performance of the UE using a real ISM interfering signal. For example, there would be no means by which ISM transmissions could be configured to take place at the highest possible power, or for the maximum duration which the device might experience.
On the other hand, it is rather likely that practical UE implementations have some coordination between the ISM radio and the 3GPP radio. An implication of this is that a test case which replaced the ISM interferer with an external interfering signal would not be reasonable – since the UE may well use internal knowledge of the on going ISM transmissions to know that it is safe to make measurements even on frequencies or at times when the configured ISM solution provides protection. Thus we cannot conclude for example, that a UE implementation which makes measurements during the off portion of an ISM DRX cycle or during a reserved HARQ process is a bad implementation. Hence, without prior knowledge of both complimentary radio and 3GPP UE implementation, it would not be practical to test the 3GPP part by replacing, for example, the ISM interference with an equivalent noise power. There would also be no basis for setting the power level of the equivalent noise source.
Observation 1 : Since the UE has internal knowledge about the timing, power and frequency allocation of an ISM interferer, it is not possible to test that the UE makes efficient use of any provided coexistence solution (including RLM, RRM and CSI accuracy) without real ISM interference being generated by the device.

The implication of this observation is that as there is no 3GPP standardised means to control the ISM interferer, it is not possible to develop 3GPP test cases with realistic interference present. Other methods such as manufacturer IOT testing will be necessary in order to ensure that devices are using network provided coexistence solutions in an efficient manner. Since RAN4 may be asked in the future for a view on feasibility of IDC performance testing, we think it would be important to discuss this point and reach a common understanding on the feasibility of IDC RAN4 tests and to document the outcome as a part of the work.
For the DRX based solution, one thing which would be feasible to extend or modify some or all of the existing test cases in 36.133 to use the new DRX parameters which are introduced by the work item. Our initial view is that even in release 8, not all DRX cycle lengths are covered by test cases, so adding new DRX cycle lengths do not necessarily help significantly with test case coverage. However, this could be a point for further discussion in RAN4 since technically speaking the existing DRX test cases for RLM and RRM could be modified, for instance to provide an additional test point using a 120ms DRX cycle.
Proposal 7 : RAN4 discusses further the practicalities of testing IDC requirements
3. Conclusions

In this contribution, we provide our views to address the tasks in the work plan for IDC [1]. Based on the discussion the following proposals and observation are made.
Proposal 1 : No new requirements or test cases are needed for FDM IDC solutions.

Proposal 2 : When it is evaluated if the UE can meet existing requirements for RRM and RLM in IDC DRX, the existing requirements applicable are assumed to be the DRX requirements.

Proposal 3 : Existing RLM and RRM DRX requirements can be extended naturally to cover shortDRXCycle = 4 sf and LongDRXCycleStartOffset = 60 sf without updates to 36.133. CSI requirements are not impacted by DRX operation.

Proposal 4 : For analysis of idc-subframe pattern based TDM solution, it is assumed that at least 1 subframe per radio frame is available for RRM, RRM and CSI estimation.

Proposal 5 : Assuming that at least 1 subframe per radio frame is available for RRM, RRM and CSI estimation and that subframes marked as ‘1’ are free of IDC interference, release 8 RLM, RRM and CSI requirements can be met.

Proposal 6 : RRM, RLM and CSI requirements are not defined for autonomous denial since LTE denial affects transmission, and ISM denial is up to UE implementation.

Observation 1 : Since the UE has internal knowledge about the timing, power and frequency allocation of an ISM interferer, it is not possible to test that the UE makes efficient use of any provided coexistence solution (including RLM, RRM and CSI accuracy) without real ISM interference being generated by the device.

Proposal 7 : RAN4 discusses further the practicalities of testing IDC requirements
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23.4
Interference avoidance for in-device coexistence

23.4.1
Problems

In order to allow users to access various networks and services ubiquitously, an increasing number of UEs are equipped with multiple radio transceivers. For example, a UE may be equipped with LTE, WiFi, and Bluetooth transceivers, and GNSS receivers. Due to extreme proximity of multiple radio transceivers within the same UE operating on adjacent frequencies or sub-harmonic frequencies, the interference power coming from a transmitter of the collocated radio may be much higher than the actual received power level of the desired signal for a receiver. This situation causes In-Device Coexistence (IDC) interference. The challenge lies in avoiding or minimizing IDC interference between those collocated radio transceivers, as current state-of-the-art filter technology might not provide sufficient rejection for certain scenarios (see 3GPP TR 36.816 [50]).

23.4.2
Solutions

When a UE experiences a level of IDC interference that cannot be solved by the UE itself and a network intervention is required, the UE sends an IDC indication via dedicated RRC signalling to report the problems. The details of the IDC indication trigger are left up to UE implementation: it may rely on existing LTE measurements and/or UE internal coordination. The IDC indication should be triggered based on ongoing IDC interference on the serving or non-serving frequencies, instead of assumptions or predictions of potential interference. A UE that supports IDC functionality indicates this capability to the network, and the network can then configure by dedicated signalling whether the UE is allowed to send an IDC indication. The UE may only send an IDC indication for E-UTRA UL/DL carriers for which a Measurement Object is configured.

NOTE:
The term ongoing IDC interference should be treated as a general guideline by the UE. For the serving frequency, ongoing interference consists of interference caused by aggressor radio to victim radio during either active data exchange or upcoming data activity which is expected in up to a few hundred milliseconds. For the non-serving frequency, ongoing interference is an anticipation that the LTE radio will either become aggressor or victim if it is handed over to the non-serving frequency. Similarly for SCells in case of CA, ongoing interference is an anticipation that the LTE radio will either become aggressor or victim if activation of the SCells takes place. Ongoing interference is applicable over several subframes/slots where not necessarily all the subframes/slots are affected.
When notified of IDC problems through an IDC indication from the UE, the eNB can choose to apply a Frequency Division Multiplexing (FDM) solution or a Time Division Multiplexing (TDM) solution:

-
The basic concept of an FDM solution is to move the LTE signal away from the ISM band by e.g. performing inter-frequency handover within E-UTRAN or removing SCells from the set of serving cells.

-
The basic concept of a TDM solution is to ensure that transmission of a radio signal does not coincide with reception of another radio signal. 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. DRX based TDM solution should be used in a predictable way, i.e. the eNB should ensure a predictable pattern of unscheduled periods by means of DRX mechanism.

To assist the eNB in selecting an appropriate solution, all necessary/available assistance information for both FDM and TDM solutions is sent together in the IDC indication to the eNB. The IDC assistance information contains the list of E-UTRA carriers suffering from ongoing interference, the direction of the interference and, depending on the scenario (see 3GPP TR 36.816 [50]), it also contains TDM patterns or parameters to enable appropriate DRX configuration for TDM solutions on the serving E-UTRA carrier. The IDC indication is also used to update the IDC assistance information, including for the cases when the UE no longer suffers from IDC interference. In case of inter-eNB handover, the IDC assistance information is transferred from the source eNB to the target eNB.

NOTE 1:
The UE should only indicate “IDC over” when it does no longer experience an IDC issue it cannot solve by itself.
NOTE 2:
The UE should not resend the same IDC indication message to the network, but the UE may resend the same IDC indication after handover.
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.


In addition, once configured by the network, the UE can autonomously deny LTE UL transmission in all phases to protect ISM in rare cases if other solutions cannot be used. Conversely, it is assumed that the UE also autonomously denies ISM transmission in order to ensure connectivity with the eNB to perform necessary LTE procedures, e.g. RRC connection reconfiguration and paging reception, etc. The network may configure a long-term denial rate by dedicated RRC signalling to limit the amount of LTE UL autonomous denials. Otherwise, the UE shall not perform any LTE UL autonomous denials.

Annex B : Text proposal for 36.133

7.6
Radio Link Monitoring

7.6.1
Introduction

The UE shall monitor the downlink link quality based on the cell-specific reference signal in order to detect the downlink radio link quality of the PCell as specified in [3]. 

The UE shall estimate the downlink radio link quality and compare it to the thresholds Qout and Qin for the purpose of monitoring downlink radio link quality of the PCell. 

The threshold Qout is defined as the level at which the downlink radio link cannot be reliably received and shall correspond to 10% block error rate of a hypothetical PDCCH transmission taking into account the PCFICH errors with transmission parameters specified in Table 7.6.1-1. 

The threshold Qin is defined as the level at which the downlink radio link quality can be significantly more reliably received than at Qout and shall correspond to 2% block error rate of a hypothetical PDCCH transmission taking into account the PCFICH errors with transmission parameters specified in Table 7.6.1-2.

When higher-layer signalling indicates certain subframes for restricted radio link monitoring, the radio link quality shall be monitored as specified in [3].

The requirements in sections 7.6.2.1, 7.6.2.2 and 7.6.2.3 shall also apply when a time domain measurement resource restriction pattern for performing radio link monitoring measurements is configured by higher layers [2], provided that also the following additional condition is fulfilled:

The time domain measurement resource restriction pattern configured for the measured cell indicates at least one subframe per radio frame for performing the radio link monitoring measurements.

Note:
For the requirements in the following sections, similar Release 8 and 9 requirements apply for time domain measurements restriction under colliding CRS with ABS configured in non-MBSFN subframes.
Table 7.6.1-1 PDCCH/PCFICH transmission parameters for out-of-sync

	Attribute
	Value

	DCI format
	1A

	Number of control OFDM symbols


	2; Bandwidth ( 10 MHz

3; 3 MHz ( Bandwidth ( 10 MHz

4; Bandwidth = 1.4 MHz

	Aggregation level (CCE)
	4; Bandwidth = 1.4 MHz

8; Bandwidth ( 3 MHz

	Ratio of PDCCH RE energy to average RS RE energy
	4 dB; when single antenna port is used for cell-specific reference signal transmission by the PCell.
1 dB: when two or four antenna ports are used for cell-specific reference signal transmission by the PCell.

	Ratio of PCFICH RE energy to average RS RE energy
	4 dB; when single antenna port is used for cell-specific reference signal transmission by the PCell.
1 dB: when two or four antenna ports are used for cell-specific reference signal transmission by the PCell.

	Note 1:
DCI format 1A is defined in section 5.3.3.1.3 in 3GPP TS 36.212 [21].

Note 2:
A hypothetical PCFICH transmission corresponding to the number of control symbols shall be assumed.


Table 7.6.1-2 PDCCH/PCFICH transmission parameters for in-sync
	Attribute
	Value

	DCI format
	1C

	Number of control OFDM symbols
	2; Bandwidth ( 10 MHz

3; 3 MHz ( Bandwidth ( 5 MHz

4; Bandwidth = 1.4 MHz

	Aggregation level (CCE)
	4

	Ratio of PDCCH RE energy to average RS RE energy
	0 dB; when single antenna port is used for cell-specific reference signal transmission by the PCell.

-3 dB; when two or four antenna ports are used for cell-specific reference signal transmission by the PCell.

	Ratio of PCFICH RE energy to average RS RE energy
	4 dB; when single antenna port is used for cell-specific reference signal transmission by the PCell.
1 dB: when two or four antenna ports are used for cell-specific reference signal transmission by the PCell.

	Note 1:
DCI format 1C is defined in section 5.3.3.1.4 in 3GPP TS 36.212 [21].

Note 2:
A hypothetical PCFICH transmission corresponding to the number of control symbols shall be assumed.


7.6.2
Requirements
7.6.2.1
Minimum requirement when no DRX is used 

When the downlink radio link quality of the PCell estimated over the last 200 ms period becomes worse than the threshold Qout, Layer 1 of the UE shall send an out-of-sync indication for the PCell to the higher layers within 200 ms Qout evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in [2]. Requirements in this section are also applicable an IDC subframe pattern is configured, provided at least one subframe per radio frame is available for EUTRAN. 

When the downlink radio link quality of the PCell estimated over the last 100 ms period becomes better than the threshold Qin, Layer 1 of the UE shall send an in-sync indication for the PCell to the higher layers within 100 ms Qin evaluation period. A L3 filter shall be applied to the in-sync indications as specified in [2]. 

When the UE creates autonomous gaps for identification the CGI of an E-UTRA intra-frequency cell or an E-UTRA inter-frequency cell and when higher-layer signalling indicates certain subframes for restricted radio link monitoring, the UE shall also perform radio link monitoring. In this case, the Qout evaluation period (TEvaluate_Qout) is 200 ms, and the Qin evaluation period (TEvaluate_Qin) is 100 ms Note 1.

Note 1:
This RLM requirement does not need to be tested.

The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in section 4.2.1 in [3]. Two successive indications from Layer 1 shall be separated by at least 10 ms.

The transmitter power of the UE shall be turned off within 40 ms after expiry of  T310 timer as specified in section 5.3.11 in [2]. 

7.6.2.2
Minimum requirement when DRX is used 

When DRX is used the Qout evaluation period (TEvaluate_Qout_DRX) and  the Qin evaluation period  (TEvaluate_Qin_DRX) is  specified in Table 7.6.2.2-1 will be used. Requirements in this section are also applicable an IDC subframe pattern is configured, provided at least one subframe per radio frame during the DRX on period is available for EUTRAN. 

When higher-layer signalling indicates certain subframes for restricted radio link monitoring, the Qout evaluation period (TEvaluate_Qout_DRX) and the Qin evaluation period  (TEvaluate_Qin_DRX)  specified in Table 7.6.2.2-2 will be used.

When the UE creates autonomous gaps for identification the CGI of an E-UTRA intra-frequency cell or an E-UTRA inter-frequency cell and when higher-layer signalling indicates certain subframes for restricted radio link monitoring, the UE shall also perform radio link monitoring. In this case, the Qout evaluation period (TEvaluate_Qout_DRX) and the Qin evaluation period (TEvaluate_Qin_DRX) specified in Table 7.6.2.2-2 will be used  Note 1.

Note 1:
This RLM requirement does not need to be tested.

When the downlink radio link quality of the PCell estimated over the last TEvaluate_Qout_DRX [s] period becomes worse than the threshold Qout, Layer 1 of the UE shall send out-of-sync indication for the PCell to the higher layers within TEvaluate_Qout_DRX [s] evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in [2]. 

When the downlink radio link quality of the PCell estimated over the last TEvaluate_Qin_DRX [s] period becomes better than the threshold Qin, Layer 1 of the UE shall send in-sync indications for the PCell to the higher layers within TEvaluate_Qin_DRX [s] evaluation period. A L3 filter shall be applied to the in-sync indications as specified in [2].

The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in section 4.2.1 in [3]. Two successive indications from Layer 1 shall be separated by at least max(10 ms, DRX_cycle_length).

Upon start of T310 timer as specified in section 5.3.11 in [2], the UE shall monitor the link for recovery using the evaluation period and Layer 1 indication interval corresponding to the non-DRX mode until the expiry or stop of T310 timer.

The transmitter power of the UE shall be turned off within 40 ms after expiry of T310 timer as specified in section 5.3.11 in [2].
Table 7.6.2.2-1: Qout and Qin Evaluation Period in DRX

	DRX cycle length (s)
	TEvaluate_Qout_DRX  and TEvaluate_Qin_DRX  (s) (DRX cycles)

	≤ 0.01
	Non-DRX requirements in section 7.6.2.1 are applicable.

	0.01 < DRX cycle ≤0.04
	   Note (20)

	0.04 < DRX cycle ≤ 0. 64
	   Note  (10)

	0.64 < DRX cycle ≤ 2.56
	Note  (5)

	Note:
Evaluation period length in time depends on the length of the DRX cycle in use


Table 7.6.2.2-2: Qout and Qin Evaluation Period in DRX when higher-layer signalling restricted measurement resource

	DRX cycle length (s)
	TEvaluate_Qout_DRX  and TEvaluate_Qin_DRX  (s) (DRX cycles)

	≤ 0.01
	Non-DRX requirements in section 7.6.2.1 are applicable.

	0.01 < DRX cycle ≤0.04
	   Note (40)

	0.04 < DRX cycle ≤ 0. 16
	   Note  (20)

	0. 16 < DRX cycle ≤ 0.64
	 Note  (10)

	0.64 < DRX cycle ≤ 2.56
	Note  (5)

	Note:
Evaluation period length in time depends on the length of the DRX cycle in use


7.6.2.3
Minimum requirement at transitions 

The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in section 4.2.1 in [3]. Two successive indications from Layer 1 shall be separated by at least max(10 ms, DRX_cycle_length).

When the UE transitions between DRX and non-DRX or when DRX cycle periodicity changes, for a duration of time equal to the evaluation period corresponding to the second mode after the transition occurs, the UE shall use an evaluation period that is no less than the minimum of evaluation periods corresponding to the first mode and the second mode. Subsequent to this duration, the UE shall use an evaluation period corresponding to the second mode. This requirement shall be applied to both out-of-sync evaluation and in-sync evaluation of the PCell.

7.6.2.4
Minimum requirement during SI Acquisition with autonomous gaps

For E-UTRAN FDD-UTRAN FDD measurements with autonomous gaps, for identification of the CGI of a UTRA FDD cell (section 8.1.2.4.17), the UE shall also perform radio link monitoring. In this case the out-of sync and in-sync evaluation periods can be longer than those defined in sections 7.6.2.1-7.6.2.3. 

For E-UTRAN TDD-UTRAN FDD measurements with autonomous gaps, for identification of the CGI of a UTRA FDD cell (section 8.1.2.4.18), the UE shall also perform radio link monitoring. In this case the out-of sync and in-sync evaluation periods can be longer than those defined in sections 7.6.2.1-7.6.2.3.
>>> END OF CHANGES TO THIS SECTION
>>> START OF CHANGES TO NEXT SECTION
8.1.2.2.1
E-UTRAN FDD intra frequency measurements

8.1.2.2.1.1
E-UTRAN intra frequency measurements when no DRX is used

When no DRX is in use the UE shall be able to identify a new detectable FDD intra frequency cell within 
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Tbasic_identify_E-UTRA_FDD, intra is 800 ms 

A cell shall be considered detectable when 

-
RSRP related side conditions given in Sections 9.1.2.1 and 9.1.2.2 and RSRQ related side conditions given in Section 9.1.5.1 are fulfilled for a corresponding Band,

-
SCH_RP and SCH Ês/Iot according to Annex B.2.1 for a corresponding Band.
TIntra : This is the minimum time that is available for intra frequency measurements, during the measurement period with an arbitrarily chosen timing. Time is assumed to be available for performing intra frequency measurements whenever the receiver is guaranteed to be active on the intra frequency carrier.

Identification of a cell shall include detection of the cell and additionally performing a single measurement with measurement period of TMeasurement_Period Intra. If higher layer filtering is used, an additional cell identification delay can be expected.

In the RRC_CONNECTED state the measurement period for intra frequency measurements is 200 ms. When no measurement gaps are activated, the UE shall be capable of performing RSRPand RSRQ measurements for 8 identified-intra-frequency cells, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of 200 ms. When measurement gaps are activated the UE shall be capable of performing measurements for at least Ymeasurement intra cells , where Ymeasurement intra is defined in the following equation. If the UE has identified more than Ymeasurement intra cells, the UE shall perform measurements of at least 8 identified intra- frequency cells but the reporting rate of RSRP and RSRQ measurements of cells from UE physical layer to higher layers may be decreased.
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Xbasic measurement FDD =  8 (cells)


TMeasurement_Period, Intra = 200 ms. The measurement period for Intra frequency RSRP and RSRQ measurements.

The RSRP measurement accuracy for all measured cells shall be as specified in the sub-clauses 9.1.2.1 and 9.1.2.2, and the RSRQ measurement accuracy for all measured cells shall be as specified in the sub-clause 9.1.5.1. Requirements in this section are also applicable an IDC subframe pattern is configured, provided at least one subframe per radio frame is available for EUTRAN. 
8.1.2.2.1.1.1
Measurement Reporting Requirements

8.1.2.2.1.1.1.1
Periodic Reporting

Reported RSRP and RSRQ measurements contained in periodically triggered measurement reports shall meet the requirements in sections 9.1.2.1, 9.1.2.2, and 9.1.5.1, respectively.

8.1.2.2.1.1.1.2
Event-triggered Periodic Reporting

Reported RSRP and RSRQ measurements contained in event triggered periodic measurement reports shall meet the requirements in sections 9.1.2.1, 9.1.2.2, and 9.1.5.1, respectively.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in section 8.1.2.2.1.1.1.3 Event Triggered Reporting.

8.1.2.2.1.1.1.3
Event Triggered Reporting

Reported RSRP and RSRQ measurements contained in event triggered measurement reports shall meet the requirements in sections 9.1.2.1, 9.1.2.2, and 9.1.5.1, respectively.

The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH.This measurement reporting delay excludes a delay which caused by no UL resoureces for UE to send the measurement report.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than T identify intra defined in Section 8.1.2.2.1.1. When L3 filtering is used an additional delay can be expected.

If a cell which has been detectable at least for the time period Tidentify_intra defined in section 8.1.2.2.1.1 becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again and triggers an event, the event triggered measurement reporting delay shall be less than TMeasurement_Period, Intra provided the timing to that cell has not changed more than ( 50 Ts and the L3 filter has not been used. When L3 filtering is used an additional delay can be expected.
8.1.2.2.1.2

E-UTRAN intra frequency measurements when DRX is used

When DRX is in use the UE shall be able to identify a new detectable FDD intra frequency cell within Tidentify_intra as shown in table 8.1.2.2.1.2-1

Table 8.1.2.2.1.2-1: Requirement to identify a newly detectable FDD intrafrequency cell

	DRX cycle length (s)
	Tidentify_intra (s) (DRX cycles)

	≤0.04
	0.8 (Note1)

	0.04<DRX-cycle≤0.08
	Note2 (40)

	0.128
	3.2 (25)

	0.128<DRX-cycle≤2.56
	Note2(20)

	Note1: Number of DRX cycle depends upon the DRX cycle in use

Note2: Time depends upon the DRX cycle in use


A cell shall be considered detectable when 

-
RSRP related side conditions given in Sections 9.1.2.1 and 9.1.2.2 and RSRQ related side conditions given in Section 9.1.5.1 are fulfilled for a corresponding Band,

-
SCH_RP and SCH Ês/Iot according to Annex B.2.1 for a corresponding Band
In the RRC_CONNECTED state the measurement period for intra frequency measurements is Tmeasure_intra as shown in table 8.1.2.2.1.2-2. The UE shall be capable of performing RSRP and RSRQ measurements for 8 identified-intra-frequency cells, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of Tmeasure_intra. 

Table 8.1.2.2.1.2-2: Requirement to measure FDD intrafrequency cells

	DRX cycle length (s)
	Tmeasure_intra (s) (DRX cycles)

	≤0.04
	0.2 (Note1)

	0.04<DRX-cycle≤2.56
	Note2 (5)

	Note1: Number of DRX cycle depends upon the DRX cycle in use

Note2: Time depends upon the DRX cycle in use


The RSRP measurement accuracy for all measured cells shall be as specified in the sub-clauses 9.1.2.1 and 9.1.2.2, and the RSRQ measurement accuracy for all measured cells shall be as specified in the sub-clause 9.1.5.1.

8.1.2.2.1.2.1
Measurement Reporting Requirements

8.1.2.2.1.2.1.1
Periodic Reporting

Reported RSRP and RSRQ measurements contained in periodically triggered measurement reports shall meet the requirements in sections 9.1.2.1, 9.1.2.2, and 9.1.5.1, respectively.

8.1.2.2.1.2.1.2
Event-triggered Periodic Reporting

Reported RSRP and RSRQ measurements contained in event triggered periodic measurement reports shall meet the requirements in sections 9.1.2.1, 9.1.2.2, and 9.1.5.1, respectively.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in section 8.1.2.2.1.2.1.3 Event Triggered Reporting.

8.1.2.2.1.2.1.3
Event Triggered Reporting

Reported RSRP and RSRQ measurements contained in event triggered measurement reports shall meet the requirements in sections 9.1.2.1, 9.1.2.2, and 9.1.5.1, respectively.

The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH.This measurement reporting delay excludes a delay which caused by no UL resources for UE to send the measurement report.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than T identify_intra defined in Section 8.1.2.2.1.2. When L3 filtering is used an additional delay can be expected.

If a cell which has been detectable at least for the time period Tidentify_intra defined in section 8.1.2.2.1.2 becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again and triggers an event, the event triggered measurement reporting delay shall be less than Tmeasure_intra provided the timing to that cell has not changed more than ( 50 Ts and the L3 filter has not been used. When L3 filtering is used an additional delay can be expected.
8.1.2.2.2
E-UTRAN TDD intra frequency measurements

8.1.2.2.2.1
E-UTRAN intra frequency measurements when no DRX is used

When no DRX is in use the UE shall be able to identify a new detectable TDD intra frequency cell within 
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where


Tbasic_identify_E-UTRA_TDD, intra is 800 ms 

A cell shall be considered detectable when 

-
RSRP related side conditions given in Sections 9.1.2.1 and 9.1.2.2 and RSRQ related side conditions given in Section 9.1.5.1 are fulfilled for a corresponding Band,

-
SCH_RP and SCH Ês/Iot according to Annex B.2.1 for a corresponding Band

TIntra : This is the minimum time that is available for intra frequency measurements, during the measurement period with an arbitrarily chosen timing. Time is assumed to be available for performing intra frequency measurements whenever the receiver is guaranteed to be active on the intra frequency carrier.
Identification of a cell shall include detection of the cell and additionally performing a single measurement with measurement period of TMeasurement_Period Intra. If higher layer filtering is used, an additional cell identification delay can be expected.

In the RRC_CONNECTED state the measurement period for intra frequency measurements is 200 ms. When no measurement gaps are activated, the UE shall be capable of performing RSRP and RSRQ measurements for 8 identified-intra-frequency cells, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of 200 ms. When measurement gaps are activated the UE shall be capable of performing measurements for at least Ymeasurement intra cells , where Ymeasurement intra is defined in the following equation. If the UE has identified more than Ymeasurement intra cells, the UE shall perform measurements of at least 8 identified intra-frequency cells but the reporting rate of RSRP and RSRQ measurements of cells from UE physical layer to higher layers may be decreased.
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Xbasic measurement TDD =  8 (cells)


TMeasurement_Period Intra = 200 ms. The measurement period for Intra frequency RSRP and RSRQ measurements.

The RSRP measurement accuracy for all measured cells shall be as specified in the sub-clauses 9.1.2.1 and 9.1.2.2, and the RSRQ measurement accuracy for all measured cells shall be as specified in the sub-clause 9.1.5.1. Requirements in this section are also applicable an IDC subframe pattern is configured, provided at least one subframe per radio frame is available for EUTRAN. 
8.1.2.2.2.1.1 Measurement Reporting Requirements

8.1.2.2.2.1.1.1
Periodic Reporting

Reported RSRP and RSRQ measurements contained in periodically triggered measurement reports shall meet the requirements in sections 9.1.2.1, 9.1.2.2, and 9.1.5.1, respectively.

8.1.2.2.2.1.1.2
Event-triggered Periodic Reporting

Reported RSRP and RSRQ measurements contained in event triggered periodic measurement reports shall meet the requirements in sections 9.1.2.1, 9.1.2.2, and 9.1.5.1, respectively.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in section 8.1.2.2.2.1.1.3 Event Triggered Reporting.

8.1.2.2.2.1.1.3
Event Triggered Reporting

Reported RSRP and RSRQ measurements contained in event triggered measurement reports shall meet the requirements in sections 9.1.2.1, 9.1.2.2, and 9.1.5.1, respectively.

The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH.This measurement reporting delay excludes a delay which caused by no UL resources for UE to send the measurement report.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than T identify intra defined in Section 8.1.2.2.2.1. When L3 filtering is used an additional delay can be expected.

If a cell which has been detectable at least for the time period Tidentify_intra defined in section 8.1.2.2.2.1 becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again and triggers an event, the event triggered measurement reporting delay shall be less than TMeasurement_Period Intra provided the timing to that cell has not changed more than ( 50 Ts and the L3 filter has not been used. When L3 filtering is used an additional delay can be expected.
8.1.2.2.2.2
E-UTRAN intra frequency measurements when DRX is used

When DRX is in use the UE shall be able to identify a new detectable TDD intra frequency cell within Tidentify_intra as shown in table 8.1.2.2.2.2-1

Table 8.1.2.2.2.2-1: Requirement to identify a newly detectable TDD intrafrequency cell

	DRX cycle length (s)
	Tidentify_intra (s) (DRX cycles)

	≤0.04
	0.8 (Note1)

	0.04<DRX-cycle≤0.08
	Note2 (40)

	0.128
	3.2 (25)

	0.128<DRX-cycle≤2.56
	Note2(20)

	Note1: Number of DRX cycle depends upon the DRX cycle in use

Note2: Time depends upon the DRX cycle in use


A cell shall be considered detectable when 

-
RSRP related side conditions given in Section 9.1.2.1 and 9.1.2.2 and RSRQ related side conditions given in Section 9.1.5.1 are fulfilled for a corresponding Band,

-
SCH_RP and SCH Ês/Iot according to Annex B.2.1 for a corresponding Band

In the RRC_CONNECTED state the measurement period for intra frequency measurements is Tmeasure_intra as shown in table 8.1.2.2.2.2-2. The UE shall be capable of performing RSRP and RSRQ measurements for 8 identified intra-frequency cells and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of Tmeasure_intra.

Table 8.1.2.2.2.2-2: Requirement to measure TDD intra frequency cells

	DRX cycle length (s)
	Tmeasure_intra (s) (DRX cycles)

	≤0.04
	0.2 (Note1)

	0.04<DRX-cycle≤2.56
	Note2 (5)

	Note1: Number of DRX cycle depends upon the DRX cycle in use.

Note2: Time depends upon the DRX cycle in use.


The RSRP measurement accuracy for all measured cells shall be as specified in the sub-clauses 9.1.2.1 and 9.1.2.2, and the RSRQ measurement accuracy for all measured cells shall be as specified in the sub-clause 9.1.5.1. Requirements in this section are also applicable an IDC subframe pattern is configured, provided at least one subframe per radio frame during the DRX on period is available for EUTRAN.
8.1.2.2.2.2.1 Measurement Reporting Requirements

8.1.2.2.2.2.1.1
Periodic Reporting

Reported RSRP and RSRQ measurements contained in periodically triggered measurement reports shall meet the requirements in sections 9.1.2.1, 9.1.2.2, and 9.1.5.1, respectively.

8.1.2.2.2.2.1.2
Event-triggered Periodic Reporting

Reported RSRP and RSRQ measurements contained in event triggered periodic measurement reports shall meet the requirements in sections 9.1.2.1, 9.1.2.2, and 9.1.5.1, respectively.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in section 8.1.2.2.2.2.1.3 Event Triggered Reporting.

8.1.2.2.2.2.1.3
Event Triggered Reporting

Reported RSRP and RSRQ measurements contained in event triggered measurement reports shall meet the requirements in sections 9.1.2.1, 9.1.2.2, and 9.1.5.1, respectively.

The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH.This measurement reporting delay excludes a delay which caused by no UL resources for UE to send the measurement report.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than T identify_intra defined in Section 8.1.2.2.2.2. When L3 filtering is used an additional delay can be expected.

If a cell which has been detectable at least for the time period Tidentify_intra defined in section 8.1.2.2.2.2 becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again and triggers an event, the event triggered measurement reporting delay shall be less than Tmeasure_intra provided the timing to that cell has not changed more than ( 50 Ts and the L3 filter has not been used. When L3 filtering is used an additional delay can be expected.

>>> END OF CHANGES TO THIS SECTION

>>> START OF CHANGES TO NEXT SECTION
9
Measurements performance requirements for UE

One of the key services provided by the physical layer is the measurements used to trigger or perform a multitude of functions. Both the UE and the E-UTRAN are required to perform measurements. The physical layer measurement model and a complete list of measurements are specified in [25] and [22] respectively. The physical layer measurements are described and defined in [4]. In this clause for each measurement the relevant requirements on the measurement period, reporting range, granularity and performance in terms of accuracy are specified.

Since the UE reference sensitivity requirements are different depending on supported band, this is noted in each case with definition of the range Io for each frequency band. Definitions of each frequency bands can be found in [5].
The accuracy requirements in this clause are applicable for AWGN radio propagation conditions and assume independent interference (noise) at each receiver antenna port.

9.1
E-UTRAN measurements 

9.1.1 Introduction

The requirements in this clause are applicable for a UE:

-
in state RRC_CONNECTED

-
performing measurements with appropriate measurement gaps as defined in Section 8.1.2.1.

-
that is synchronised to the cell that is measured.
Requirements in this section are also applicable an IDC subframe pattern is configured, provided at least one subframe per radio frame is available for EUTRAN. If DRX is ongoing, requirements in this section are also applicable an IDC subframe pattern is configured, provided at least one subframe per radio frame in the DRX on period is available for EUTRAN
The reported measurement result after layer 1 filtering shall be an estimate of the average value of the measured quantity over the measurement period. The reference point for the measurement result after layer 1 filtering is referred to as point B in the measurement model described in [25]. 

The accuracy requirements in this clause are valid for the reported measurement result after layer 1 filtering. The accuracy requirements are verified from the measurement report at point D in the measurement model having the higher layer filtering disabled.

Note:
For the requirements in the following sections, similar Release 8 and 9 requirements apply for time domain measurements restriction under colliding CRS with ABS configured in non-MBSFN subframes.
For a UE supporting a band combination of E-UTRA carrier aggregation with one uplink carrier configuration, if there is a relaxation of receiver sensitivity ΔRIB,c as defined in TS36.101 [5] due to the CA configuration, the Io level defined in the tables in Section 9 for RSRP, RSRQ, RSTD, Tx-Rx timing difference measurement accuracy associated with each downlink band shall be increased by the amount ΔRIB,c defined for the corresponding downlink band.
Editorial Note: The above requirements considers only the impact of ΔRib,c on reference sensitivity relaxation. The impact of maximum sensitivity degradation (MSD) is FFS.
The work item is expected to be completed in RAN#58 (Dec, 2012)


RAN4 #65


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


Providing CR for TS36.133 to introduce IDC feature into RAN4 and finish the core part in RAN4.


Conclude RAN4’s observations and send response LS to RAN2


* The detail configurations of DRX and autonomous denial can be found in RP-121423.








5.2.2.1.3	ISM denials for LTE important reception


UE can autonomously deny ISM transmissions to ensure successful reception of important LTE signalling, e.g. system information, paging, synchronization signal, critical dedicated signalling, etc. The details are up to UE implementation and will not be specified in 3GPP.
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