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1 Introduction
During RAN2#96 it was agreed to have an email discussion on the stage-3 details of delay budget reporting in REL-14 eVoLTE WI: 

[96#64][LTE/eVoLTE] Reporting delay budget information (Qualcomm)

Discuss the granularity. 

Discuss MAC CE or RRC signaling to convey this report.


Intended outcome: email report and corresponding TP. 


Deadline: 26/01/2017

This report gives a summary of this email discussion. Based on the comments received in the discussion, 36.331 CR [3] is proposed for RAN2 online discussion.
2 Background

During RAN2#96 it was agreed [1]:
Agreement

1
UE reports delay budget information if network configures. No need for eNB query. The detailed delay budget information should be addressed in email discussion of stage-3 CR. Use the following content as the baseline:


a.+X ms, means that UE wants to increase by X ms delay on air interface


  i.Good radio condition: UE expects eNB to e.g., extend CDRX cycle by around X ms


  ii.Bad radio condition: UE expects eNB to e.g., increase eMTC repetitions by around X ms


b.-Y ms, means that UE wants to reduce by Y ms delay on air interface


  i.Good radio condition: UE expects eNB to e.g., reduce CDRX cycle by around Y ms


  ii.Bad radio condition: UE expects eNB to e.g., decrease eMTC repetitions by around Y ms if repetitions are configured


Value range: X up to 200ms, Y up to 200ms


The format of delay budget is FFS

2
The delay budget information is per UE.

3
The prohibited timer should be introduced for the UE.

It was also decided to have an email discussion on the stage-3 details. 

3 Discussion
3.1 Signalling for UE’s delay budget reporting: RRC signalling vs. MAC CE signalling

Two signaling methods were discussed during the past RAN2 meetings for UE to report delay budget: RRC signaling vs. MAC CE signaling. Their Pros and Cons are below.
	
	Pro
	Con

	RRC signalling
	Reliable because it is based on to RLC AM mode.
	Slightly longer latency. The typical latency should be in the order of tens of milliseconds.

	MAC CE signalling
	Shorter latency in some cases
	Not reliable due to lack of Layer 2 retransmission.


Issue 1: Which signalling should be used for UE’s delay budget reporting, RRC signalling or MAC CE signalling? Please refer to the RRC reference CR [2] if required.
	Company
	Comments

	Qualcomm
	We prefer RRC signalling. Considering the pros and cons above, we think reliability is more important than slightly longer signalling latency. Tens of millisecond RRC signalling latency is acceptable in the delay budget reporting scenario, since the eNB is expected to change the configurations for eVoLTE (e.g., eMTC repetitions, C-DRX configuration) in a time scale that is larger than tens of ms (e.g., in the order of seconds). 

	Ericsson
	We do see the risk of increased number of RLFs in case RRC signalling is used compared to if MAC signalling is used. However, since we don’t foresee the frequency of this report to be high and hence the risk would be manageable. So we therefore think RRC signalling is acceptable in this case.

	Huawei, HiSilicon
	RRC signalling is ok to us.

	Nokia, Alcatel-Lucent Shanghai Bell
	We tend to share the view that MAC signalling can result in lower reliability and timing-reliability may not bring significant benefit in the use for UE’s delay budget reporting. The UE could miss some adjustments of CDRX, that Network would have to deal with at later stage. However, if the change would happen frequently, RRC would be also costly affair. Therefore, even though both options seem to be feasible, it would be good to ensure the RRC mechanism does not force too frequent signalling. 

	LG
	We prefer the reliable RRC signalling method. 

	ZTE
	RRC signalling seems to be more reliable, as the VoLTE which normally uses RLC UM mode may cause the MAC CE loss.


3.2 How to solve mismatched good/bad channel perceptions between eNB and UE
As shown in the RAN2 agreements in Section 2, a single signaling will be used for two purposes, one is to report the expected adjustment in CDRX, and the other one is to report the expected adjustment for the delay caused by coverage enhancement techniques (e.g., TTI repetitions). Based on the RAN2 agreement, the two are distinguished by the perceived good/bad channel condition at the UE. For the same serving cell RSRP/RSRQ, the UE and eNB may understand “good/bad” channel differently, especially when the RSRP/RSRQ is in the intermediate range. Here is an example of such mismatched good/bad channel perceptions.
	
	UE’s intention
	eNB’s reaction

	UE report +40ms
	UE is not configured with CDRX. UE thinks the VoLTE quality is good. UE thinks its channel quality is “good” (e.g., RSRP is not too low), so UE wants to be configured with 40ms CDRX to allow more power saving. 
	Upon receiving the UE’s report, the eNB may think the UE’s RSRP is low and considers the UE’s channel quality as “bad”. Therefore, the eNB configures the UE with TTI repetitions based on the RAN2 agreements in Section 2.


To solve the issue, the following two ASN.1 structures are proposed for the UE’s delay budget reporting. Other proposals are welcome.

Option 1: Use the following ASN.1 structure in the UE’s delay budget reporting

UuDelayBudgetIncrement ::=

CHOICE {


incrementForGoodRadioCondition

ENUMERATED {












X1, X2, X3, ...}, --Xn values are defined in Sec. 3.3

incrementForBadRadioCondition

ENUMERATED {












Y1, Y2, Y3, ...} --Yn values are defined in Sec. 3.3
}

Option 2: Use the following ASN.1 structure in the UE’s delay budget reporting
UuDelayBudgetIncrement ::=

SEQUENCE {




uePerceivedRadioCond

ENUMERATED {Good, Bad}, 




delayBudgetIncrementAmount
ENUMERATED {












W1, W2, W3, ...} --Wn values are defined in Sec. 3.3
}

[Option 3? Please add proposals here if needed.]
Option 3: Use the following ASN.1 structure in the UE’s delay budget reporting
UuDelayBudgetReport ::=

SEQUENCE {




ueReportCause


ENUMERATED {coverageEnhancement, lowPowerConsumption}, 




delayBudgetAdjustment
ENUMERATED {











W1, W2, W3, ...} --Wn values are defined in Sec. 3.3
}

Issue 2: How to solve mismatched good/bad channel perceptions between eNB and UE? Which options above do you prefer (if you prefer something else, please add your proposals above)? Please refer to the reference CR [2] if required.
	Company
	Comments

	Qualcomm
	We do not have strong preference over Options 1 and 2. Either Option 1 or 2 is OK. 

	Ericsson
	We understand that the intention of the additional information (radio condition) is to let the UE indicate whether it prefers a configuration optimised for power savings or a configuration optimised for coverage enhancement.
This is very similar to the Power Preference Indicator (PPI) and we believe we can use similar indications here. An attempt of this is shown in option 3 above.

We prefer option 3.

	Huawei, HiSilicon
	There is not big different between Option 2 and option 3. Good/bad is more general than coverage enhancement and power saving. We slightly prefer Option 2.

	Nokia, Alcatel-Lucent Shanghai Bell
	We have a preference to Option 3, to implement less subjective (like good or bad) indication. The requirements to improve VoLTE quality, and to reduce the battery consumption are contradictory and Ericsson’s concept wich conveys clearer reasoning for the network for the next steps. 

	LG
	Any structure suggested in option 1,2 or 3 is okay. 

	ZTE
	We have no strong view on the Options. But it seems Option 2 and 3 are more acceptable to us.


3.3 Delay Budget Granularity in UE’s report 
Now we discuss which values/code points of delay budget should be included in the UE’s reporting. Here are some considerations:
1. It is agreed in the LS from RAN2 to RAN1 R2-168949 that “at most 200ms air interface delay can be caused by coverage enhancement”

2. UE’s end-to-end delay is measured infrequently (in the order or seconds) and there is measurement error due to randomness in the number of HARQ retransmissions and DRX onDuration experienced by the measured RTCP SR packet; in addition, the measurement is done for RTCP, which is different from RTP, so there is measurement error between the measured delay in RTCP and the actual delay in RTP. 
3. The eNB may use the UE’s report for configuring TTI bundling, so for coverage enhancement, the delay budget is preferred to be multiple times of 12 ms.
Considering the above, the following code points are proposed as the baseline for this email discussion. Note that in the RAN2 agreements, the maximum values for Xn and Yn were defined to be +/-200ms. For the CDRX cycle case (Xn below), this means we need to define 10 values (-160, -80, -60, -40, -20, 20, 40, 60, 80, 160,) which requires 4 bits, leaving 6 spare code points. To make the signaling more generic for the future without introducing any signaling overhead, it is proposed to define more CDRX cycle code points (+/-320, +/-640, +/-1280) below to fill up all the code points.
Option 1:

UuDelayBudgetIncrement ::=

CHOICE {



incrementForGoodRadioCondition
ENUMERATED {













X1, X2, X3, ...}, --Xn values are defined below



incrementForBadRadioCondition
ENUMERATED {













Y1, Y2, Y3, ...} --Yn values are defined below

}

Xn = -1280, -640, -320, -160, -80, -60, -40, -20, 20, 40, 60, 80, 160, 320, 640, 1280 

Yn = 
-192
-168
-144
-120
-96
-72
-48
-24



24
48
72
96
120
144
168
192, --Yn are multiples of 24ms
Option 2:

UuDelayBudgetIncrement ::=

SEQUENCE {




uePerceivedRadioCond

ENUMERATED {Good, Bad}, 




delayBudgetIncrementAmount
ENUMERATED {












W1, W2, W3, ...} --Wn values are defined below 

}

Wn = the union of Xn and Yn.

Option 3:

UuDelayBudgetReport ::=

SEQUENCE {




ueReportCause


ENUMERATED {coverageEnhancement, lowPowerConsumption}, 




delayBudgetAdjustment
ENUMERATED {












W1, W2, W3, ...} --Wn values are defined below 

}

Wn = -1280, -640, -320, -160, -80, -60, -40, -20, 0, 8, 16, 20, 24, 40, 48, 60, 72, 80, 96, 120, 144, 160, 192, 320, 640, 1280
Issue 3: Are the values/code points above (in blue colour) OK for UE’s delay budget reporting? If not, please provide your preferred adjustments to the code points above. Please refer to the reference CR [2] if required.
	Company
	Comments

	Qualcomm
	Yes. 

	Ericsson
	We think the negative values only are applicable to the configuration of related to the power consumption, hence the multiples of 24 ms are not needed. For the positive values, applicable both to the power consumption and the coverage enhancement, additional values of 8 and 16 ms is proposed to be added and the value 168 ms is removed. Also, the value of 0ms is added to be able indicate that the value of the already established QCI is proposed to be used.

	Huawei, HiSilicon
	Agree the values suggested by Rapporteur. To us, negative value is also useful for coverage enhancement in order to let the network know whether repetation/TTI bundling should be reduced. Not so sure why do we need value 8 and 16ms?

	LG
	Basically we think the suggested values in option 1 and 2 are okay to us. And yet, we agree with the Ericsson’s idea to add the value of 0. 

	ZTE
	Yes


3.4 ASN.1 Field description for the delay budget parameter X (= Xn, Yn, or Wn)
The UE’s delay budget is to indicate the UE’s expected eNB reactions (e.g., configure CDRX cycle length, configure PUSCH coverage enhancement techniques). To make the UE’s reporting well understood by the people who do not attend 3GPP meetings, it is important to explicitly define UE suggested eNB behaviors for the reported parameter in stage-3 field description. In Rel-11 IDC feature, similar eNB behaviors were defined in 36.331, e.g., for the drx-CycleLength parameter in UE’s IDC indication message, the ASN.1 field description says “Indicates the desired DRX cycle length that the E-UTRAN is recommended to configure.” A copy-and-paste” of the related IDC specification text is included in the appendix of this document.
Following the RAN2 agreement in Section 2 and the R11 In-device coexistence feature’s style above in the ASN.1 field description, we proposed the following text for the ASN.1 field description of the delay budget parameter X (= Xn, Yn, or Wn) as the baseline for this email discussion. 
	DelayBudgetReport field descriptions

	incrementForGoodRadioCondition

Indicates the desired increment/decrement in DRX cycle length that the E-UTRAN is recommended to configure. For example, 40ms means increasing current DRX cycle length by 40 ms, -20ms means reducing current DRX cycle length by 20 ms. For the purpose of this reporting, the UE shall assume that the current DRX cycle length is zero ms if connected mode DRX is not configured. Value in number of milliseconds. Value ms40 corresponds to 40 milliseconds, msMinus40 corresponds to -40 milliseconds and so on.

	incrementForBadRadioCondition

Indicates the desired increment/decrement in the Uu air interface delay caused by coverage enhancement techniques like PUSCH enhancement mode, see TS 36.211 [21] and TS 36.213 [23]. For example, 40ms means that the UE can tolerate additional 40 ms delay caused by coverage enhancement techniques, -20ms means that the UE prefers to reduce the delay caused by coverage enhancement techniques by 20ms. Value in number of milliseconds. Value ms40 corresponds to 40 milliseconds, msMinus40 corresponds to -40 milliseconds and so on.


Option 2 (reuse formulation from powerPrefIndication):
	UuDelayBudgetReport field descriptions

	ueReportCause
Indicates the UE preferred configuration in relation to the adjusted Uu air interface delay as reported in delayBudgetAdjustment. Value lowPowerConsumption indicates that the UE prefers a configuration that is primarily optimised for power saving. Value coverageEnhancement indicates the UE prefers a configuration that is primarily optimised for coverage enhancement.

	delayBudgetAdjustment
Indicates the preferred increment/decrement in the Uu air interface delay. 


Issue 4: Is the above ASN.1 field description of the delay budget parameter OK for UE’s delay budget reporting? If not, please revise in the reference CR [2] and/or comment below.

	Company
	Comments

	Qualcomm
	Yes. 

	Ericsson
	As explained for Issue 2, we think we can reuse the wording from the powerPrefIndication:
powerPrefIndication

Value lowPowerConsumption indicates the UE prefers a configuration that is primarily optimised for power saving. Otherwise the value is set to normal.
We prefer option 2.

	Huawei, HiSilicon
	We are ok to capture the descriptions in details as IDC or EDDA. The details rely on what signalling structure we will choose. 

	Nokia, Alcatel-Lucent Shanghai Bell
	We believe the referenced techniques were studied in 3GPP more comprehensively (e.g. IDC originated from and resulted in wide analysis in TR36.816), thus represent better insight into UE’s assistance information. While we see delay budget reporting is an LTE optimization that should be used as a tool by the network among other possible techniques, we prefer to avoid indication that the UE input is a “recommendation” for the E-UTRAN configuration, since this may lead to prioritisation misunderstandings. The formulation proposed in Option 2 gives eNB an indication on “preference”, that should be considered as an input to a combined decision based on other factors. Thus we are in favour of Option2.

	LG
	If we choose Option 3 structure, we prefer option 2. Otherwise, any description is okay to us.

	ZTE
	No strong view. Maybe reusing the working from PPI is more acceptable.


3.5 Issue 5: Other proposals or issues

	Company
	Comments

	Nokia, Alcatel-Lucent Shanghai Bell
	According to the quoted RAN2#96 agreements: “UE reports delay budget information if network configures”. We would like to ensure the part of network control/initiation is still valid. We also note some further alignments with R2-169176 (or its updated, running CR version) are required. E.g. prohibit timer and its values in the running CR could ensure less frequent signaling, which we raised concerns on in Issue 1.

	
	

	
	


4 Summary of email discussion and Proposals
 Issue 1: Which signalling should be used for UE’s delay budget reporting, RRC signalling or MAC CE signalling? Please refer to the RRC reference CR [2] if required.

· Summary of discussion: RRC signaling is acceptable to 5 out of 6 companies, one out of 6 companies does not express strong preference between RRC and MAC signaling. It is suggested that RRC mechanism does not force too frequent signaling, which will be realized via the prohibit timer.

· Proposal 1: To use RRC signaling for the UE to report delay budget.

Issue 2: How to solve mismatched good/bad channel perceptions between eNB and UE? Which options above do you prefer (if you prefer something else, please add your proposals above)? Please refer to the reference CR [2] if required.

· Summary of discussion: The following ASN.1 structure is acceptable to 6 out of 6 companies for the UE’s delay budget reporting. It comes from Option 2 and Option 3 in Section 3.2, which have the same structures but different “ENUMERATED” value names for the field ueReportCause.

· Proposal 2: To use the following ASN.1 structure for the UE to report delay budget. To use {cdrxCycleLengthChange, coverageEnhancement} for the “ENUMERATED” values of ueReportCause, if agreeable. If not agreeable, then FFS: the 2 “ENUMERATED” values (CauseValue1, CauseValue2) for the field ueReportCause.
UuDelayBudgetReport ::=

SEQUENCE {




ueReportCause


ENUMERATED {CauseValue1, CauseValue2}, --FFS the two names 




delayBudgetAdjustment
ENUMERATED {











W1, W2, W3, ...} --Wn values are defined in Sec. 3.3

}

Issue 3: Are the values/code points above (in blue colour) OK for UE’s delay budget reporting? If not, please provide your preferred adjustments to the code points above. Please refer to the reference CR [2] if required.

· Summary of discussion: Two sets of code points were proposed. One main difference is whether negative values for multiples of 24 are needed for TTI bundling/repetitions. Another difference is if code points of 8ms, 16ms are needed. Set#1 is acceptable to 4 out of 5 companies, Set#2 is acceptable to 2 out of 5 companies.
Set#1 = -1280, -640, -320, -160, -80, -60, -40, -20, 20, 40, 60, 80, 160, 320, 640, 1280 


-192
-168
-144
-120
-96
-72
-48
-24



24
48
72
96
120
144
168
192, 

Set#2 = -1280, -640, -320, -160, -80, -60, -40, -20, 0, 8, 16, 20, 24, 40, 48, 60, 72, 80, 96, 120, 144, 160, 192, 320, 640, 1280

· Proposal 3: To use the code points from Set#3 below, if agreeable. If not agreeable, then use it as the baseline for further discussion. Set#3 is obtained by adding 0ms to Set#1. To decide whether negative values for multiples times of 24ms are needed for the UE to request the eNB to reduce the number of TTI bundling/repetitions. To decide if code points of 8ms, 16ms are needed.

Set#3 = -1280, -640, -320, -160, -80, -60, -40, -20, 0, 20, 40, 60, 80, 160, 320, 640, 1280 


-192
-168
-144
-120
-96
-72
-48
-24



24
48
72
96
120
144
168
192, 

Issue 4: Is the above ASN.1 field description of the delay budget parameter OK for UE’s delay budget reporting? If not, please revise in the reference CR [2] and/or comment below.

· Summary of discussion: 6 out of 6 companies suggested field description following either IDC or EDDA’s style. Some companies want to avoid wording “UE recommendation to E-UTRA” and is OK to use wording like “UE preferred xxx configuration”. There is no consensus on the exact description because it depends on Issue 3 and there is different understandings on whether “UE CDRX cycle reporting” = “UE low power preference”. Current 36.300 running CR mentions CDRX cycle reporting can be for coverage enhancement: “Techniques for PUSCH coverage enhancement can be used when air interface delay budget is relaxed to increase the robustness of the transmission. Such relaxation may be achieved when a UE in good coverage recommends the eNB to reduce the local air interface delay by e.g., decreasing the DRX cycle length, so that the E2E delay and jitter can be reduced.”

· Proposal 4: To use the text in the box below as DelayBudgetReport field descriptions, if agreeable. The text is based on Option 2 in Section 3.4 which follows EDDA style. If the text is not agreeable, then to use it as baseline for further revision. 

	DelayBudgetReport field descriptions

	ueReportCause

Indicates the UE preferred configuration change. Value cdrxCycleLengthChange indicates that the UE prefers adjusting the CDRX cycle length by delayBudgetAdjustment. Value coverageEnhancement indicates that the UE prefers adjusting the coverage enhancement configuration so that the Uu air interface delay changes by delayBudgetAdjustment.

	delayBudgetAdjustment

Indicates the preferred amount of increment/decrement with respect to the current configuration. Value in number of milliseconds. Value ms40 corresponds to 40 milliseconds, msMinus40 corresponds to -40 milliseconds and so on.


Issue 5: Other proposals or issues

· Summary of discussion: One company suggests that UE delay budget reporting is controlled by the network and this should be tightly aligned with the running 36.331 CR for eVoLTE WI.

· Proposal 5: To include the configuration of delay budget reporting in the outcome CR from this email discussion, and to remove the configuration of delay budget reporting from 36.331 running CR to avoid conflict.

5 Conclusions

The following proposals are made based on the majority of views, of merging different views. The outcome [3] implemented the following proposals.
Proposal 1: To use RRC signaling for the UE to report delay budget.
Proposal 2: To use the following ASN.1 structure for the UE to report delay budget. To use {cdrxCycleLengthChange, coverageEnhancement} for the “ENUMERATED” values of ueReportCause, if agreeable. If not agreeable, then FFS: the 2 “ENUMERATED” values (CauseValue1, CauseValue2) for the field ueReportCause.
UuDelayBudgetReport ::=

SEQUENCE {




ueReportCause


ENUMERATED {CauseValue1, CauseValue2}, --FFS the two names 




delayBudgetAdjustment
ENUMERATED {











W1, W2, W3, ...} --Wn values are defined in Sec. 3.3

}

Proposal 3: To use the code points from Set#3 below, if agreeable. If not agreeable, then use it as the baseline for further discussion. Set#3 is obtained by adding 0ms to Set#1. To decide whether negative values for multiples times of 24ms are needed for the UE to request the eNB to reduce the number of TTI bundling/repetitions. To decide if code points of 8ms, 16ms are needed.

Set#3 = -1280, -640, -320, -160, -80, -60, -40, -20, 0, 20, 40, 60, 80, 160, 320, 640, 1280 


-192
-168
-144
-120
-96
-72
-48
-24



24
48
72
96
120
144
168
192, 

Proposal 4: To use the text in the box below as DelayBudgetReport field descriptions, if agreeable. The text is based on Option 2 in Section 3.4 which follows EDDA style. If the text is not agreeable, then to use it as baseline for further revision. 

	DelayBudgetReport field descriptions

	ueReportCause

Indicates the UE preferred configuration change. Value cdrxCycleLengthChange indicates that the UE prefers adjusting the CDRX cycle length by delayBudgetAdjustment. Value coverageEnhancement indicates that the UE prefers adjusting the coverage enhancement configuration so that the Uu air interface delay changes by delayBudgetAdjustment.

	delayBudgetAdjustment

Indicates the preferred amount of increment/decrement with respect to the current configuration. Value in number of milliseconds. Value ms40 corresponds to 40 milliseconds, msMinus40 corresponds to -40 milliseconds and so on.


Proposal 5: To include the configuration of delay budget reporting in the outcome CR from this email discussion, and to remove the configuration of delay budget reporting from 36.331 running CR to avoid conflict.
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7 Appendix: How R11 IDC feature describes UE suggested eNB behavior

The IDC feature is similar to delay budget reporting. In both cases, the UE reports assistance info to eNB, and expects the eNB to take some actions based on the assistance info to help the UE. 

E.g., in IDC feature, UE reports the DRX parameters that the UE expects the eNB to apply, to create TDM patterns for WLAN. I copied the related spec text below for easy reference. Here are my observations about eNB behavior description in the spec for IDC feature.

1. Stage 2 spec: there is high level description on eNB behavior, e.g., “i.e. the eNB should ensure a predictable pattern of unscheduled periods by means of DRX mechanism” in 36.300 v12.4.0 Section 23.4.2.

2. Stage 3 spec procedure text: no description on eNB behavior. 

3. Stage 3 spec ASN.1 field description: detail description on eNB behavior, e.g., for drx-CycleLength parameter, its field description says “Indicates the desired DRX cycle length that the E-UTRAN is recommended to configure.”

36.300 v12.4.0 Section 23.4.2 text: high level description on eNB behavior

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.
36.331 v11.13.0 Section 6.2.2 (ASN.1): detail description on eNB behavior.

TDM-AssistanceInfo-r11 ::=   CHOICE {
    drx-AssistanceInfo-r11               SEQUENCE {

       drx-CycleLength-r11                  ENUMERATED {sf40, sf64, sf80, sf128, sf160,
                                            sf256, spare2, spare1},

       drx-Offset-r11                   INTEGER (0..255)  OPTIONAL,

       drx-ActiveTime-r11               ENUMERATED {sf20, sf30, sf40, sf60, sf80,

                                            sf100, spare2, spare1}

    },

    idc-SubframePatternList-r11          IDC-SubframePatternList-r11,

    ...

}

	InDeviceCoexIndication field descriptions

	drx-ActiveTime

Indicates the desired active time that the E-UTRAN is recommended to configure. Value in number of subframes. Value sf20 corresponds to 20 subframes, sf30 corresponds to 30 subframes and so on.

	drx-CycleLength

Indicates the desired DRX cycle length that the E-UTRAN is recommended to configure. Value in number of subframes. Value sf40 corresponds to 40 subframes, sf64 corresponds to 64 subframes and so on.

	drx-Offset

Indicates the desired DRX starting offset that the E-UTRAN is recommended to configure. The UE shall set the value of drx-Offset smaller than the value of drx-CycleLength. The starting frame and subframe satisfy the relation: [(SFN * 10) + subframe number] modulo (drx-CycleLength) = drx-Offset.


36.331 v11.13.0 Section 5.6.9 (Procedure text): no description on eNB behavior.

5.6.9       In-device coexistence indication

5.6.9.1            General
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Figure 5.6.9.1-1: In-device coexistence indication

The purpose of this procedure is to inform E-UTRAN about (a change of) the In-Device Coexistence (IDC) problems experienced by the UE in RRC_CONNECTED, as described in TS 36.300 [9], and to provide the E-UTRAN with information in order to resolve them.
5.6.9.2            Initiation

A UE capable of providing IDC indications may initiate the procedure when it is configured to provide IDC indications and upon change of IDC problem information.

Upon initiating the procedure, the UE shall:
1> if configured to provide IDC indications:

2> if the UE did not transmit an InDeviceCoexIndication message since it was configured to provide IDC indications:

3> if on one or more frequencies for which a measObjectEUTRA is configured, the UE is experiencing IDC problems that it cannot solve by itself; or

3> if configured to provide IDC indications for UL CA; and if on one or more supported UL CA combination comprising of carrier frequencies for which a measurement object is configured, the UE is experiencing IDC problems that it cannot solve by itself:

4> initiate transmission of the InDeviceCoexIndication message in accordance with 5.6.9.3;

2> else:

3> if the set of frequencies, for which a measObjectEUTRA is configured and on which the UE is experiencing IDC problems that it cannot solve by itself, is different from the set indicated in the last transmitted InDeviceCoexIndication message; or

3> if for one or more of the frequencies in the previously reported set of frequencies, the interferenceDirection is different from the value indicated in the last transmitted InDeviceCoexIndication message; or

3> if the TDM assistance information is different from the assistance information included in the last transmitted InDeviceCoexIndication message; or

3> if configured to provide IDC indications for UL CA; and if the set of supported UL CA combination comprising of carrier frequencies for which a measurement object is configured and on which the UE is experiencing IDC problems that it cannot solve by itself, is different from the set indicated in the last transmitted InDeviceCoexIndication message:
4> initiate transmission of the InDeviceCoexIndication message in accordance with 5.6.9.3;
5.6.9.3            Actions related to transmission of InDeviceCoexIndication message

The UE shall set the contents of the InDeviceCoexIndication message as follows:

1>     if there is at least one E-UTRA carrier frequency, for which a measurement object is configured, that is affected by IDC problems:

2> include the IE affectedCarrierFreqList with an entry for each affected E-UTRA carrier frequency for which a measurement object is configured;

2> for each E-UTRA carrier frequency included in the the IE affectedCarrierFreqList, include interferenceDirection and set it accordingly;
2> include Time Domain Multiplexing (TDM) based assistance information:

3> if the UE has DRX related assistance information that could be used to resolve the IDC problems:

4> include drx-CycleLength, drx-Offset and drx-ActiveTime;

3> else (the UE has desired subframe reservation patterns related assistance information that could be used to resolve the IDC problems):

4> include idc-SubframePatternList;

1> if the UE is configured to provide UL CA information and there is a supported UL CA combination comprising of carrier frequencies for which a measurement object is configured, that is affected by IDC problems:

2> include victimSystemType in ul-CA-AssistanceInfo;

2> include affectedCarrierFreqCombList in ul-CA-AssistanceInfo with an entry for each supported UL CA combination comprising of carrier frequencies for which a measurement object is configured, that is affected by IDC problems;

NOTE 1:   When sending an InDeviceCoexIndication message to inform E-UTRAN the IDC problems, the UE includes all assistance information (rather than providing e.g. the changed part(s) of the assistance information).
The UE shall submit the InDeviceCoexIndication message to lower layers for transmission.
===================== end of spec text=========
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