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1 Introduction
At RAN2#98 meeting, we proposed CP solution ([2] and [3]). According to RAN2 minutes [1], there was an email discussion to discuss details and open issues.
In this paper, we continue discussing CP solution details.
2 Discussion
2.1
CP solution details
Firstly, as we already proposed in RAN2#98 paper [3] and in the RAN2 email discussion [98#51][LTE/QMC], here are the following proposals (re-submitted ones with some editorial changes).
Proposal 1: For QoE configuration container, it is proposed RAN2 to agree:
- the name is “Container for application layer measurement configuration”
- the type is Octet string (1..1000)

- this container can be included in RRCConnectionReconfiguration message and using SRB1
Proposal 2: It is proposed RAN2 to agree introducing new UE capability of supporting the QMC feature.

Proposal 3: It is proposed RAN2 to agree that the UE AS layer shall forward application layer measurement configuration to upper layers when UE AS layer receive a new container from the network.
Proposal 4: It is proposed RAN2 to agree that the UE AS layer shall inform upper layers to clear the stored application layer measurement configuration.

The above 4 proposals follow the same logic as agreed in UMTS WI QMC.
Secondly, for the CP solution that we proposed at RAN2#98 (the signalling flow is shown in figure 1), some companies were concerned about the KPI impact, i.e. if the UE is sending the Measurement Report message with including QoE reporting container, this SRB transmission may delay other uplink data transmission.
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Figure 1: CP solution proposed in [3]
In order to minimize KPI impact, we already proposed an enhancement “on-demand reporting” in the RAN2 email discussion [98#51][LTE/QMC]. Here we provide more details.
[image: image2.png]configuration)

RRCConnectionReconfiguration (application layer measurt

RRCConnectionReconfigurationComplete

If there are QoE
measurements

MeasurementReport (application layer measurement avail
>

Decide
report

>|

ent

jable)

to let the UE
measurem

UEInformationRequest (application layer measurement request)

UEInformationResponse (application layer measurement reporting)





Figure 2: CP solution with enhancements
As shown in figure 2, when the UE gets QoE measurements, the UE will firstly send an indication to EUTRAN to indicate the availability of QoE measurements. EUTRAN can decide whether to let the UE report the QoE measurements, and then UEInformationRequest and UEInformationResponse messages could be used to transmit the QoE measurements. SRB2 has a lower-priority than SRB1, so SRB2 is suggested to carry QoE measurements in order to minimize impacts to other uplink data transmission.
Since the QoE results are used for network statistics, it does not require real-time or too frequent reporting. If a streaming session is 60 minutes long, the reporting period may be 5 minutes or even longer. For each reporting, assumed that the size of QoE report is 8000 bytes (the maximum value as we proposed), the UE reports 8000 bytes data in one uplink RRC message every 5 minutes, and thus the average bit rate is 213 bits/s (64,000 bits/300s).
Regarding the signalling consumption, every 5 minutes, there is one uplink RRC message if the eNB does not allow UE reporting, or there are three RRC messages if the eNB allows UE reporting.
For the first and third step, i.e. transmission of application layer measurement configuration and application layer measurement available, there may be two options regarding how to put the new IEs.
Table 1: two options on application layer measurement configuration and available
	
	Solution 1
	Solution 2

	Application layer measurement configuration
	>RRCConnectionReconfiguration (RRC message)
>> measConfig (IE)
>>> MeasObjectToAddModList (IE), or maybe other IEs
>>>>put the new IEs here
	>RRCConnectionReconfiguration (RRC message)
>> otherConfig (IE)
>>>put the new IEs here

	Application layer measurement available
	>MeasurementReport (RRC message)
>>MeasResults (IE)
>>>put the new IEs here
	>UEAssistanceInformation (RRC message)
>>put the new IEs here


For this feature, the UE AS layer does not actually perform application layer measurement, and instead the AS layer just forwards the application layer measurement configuration from the network to its upper layers and sends the application layer measurements (from the upper layers) to the network. For solution 1, currently the IE measConfig mainly includes measurement configuration in AS layer, e.g. based on radio measurements. In addition, for solution 1, the new IEs may be added to the third level or even deeper level. In contrast, solution 2 is cleaner and has less impacts than solution 1.
This solution is similar as RLF report feature. If the UE has RLF report, the UE could firstly indicate the IE rlf-InfoAvailable-r10 in the RRCConnectionReconfigurationComplete message. Later, the eNodeB could include the IE rlf-ReportReq in the UEInformationRequest message, and then the UE sets the IE rlf-Report in the UEInformationResponse message.

For the proposed CP solution, it depends on network implementation to send the application layer measurement configuration, so the KPI of SRB transmission is controllable; after the UE indicates the availability of application layer measurement, the network can decide whether to let the UE report the application layer measurement, so the KPI of SRB transmission is controllable.
Proposal 5: Based on proposal 1, for the QoE configuration container, it is proposed RAN2 to agree putting it under the IE otherConfig.

Proposal 6: It is proposed RAN2 to agree introducing application layer measurement available indication in the UEAssistanceInformation message. The indication indicates whether the application layer measurement is available.
Proposal 7: It is proposed RAN2 to agree introducing application layer measurement request indication in the UEInformationRequest message. The indication is to request the UE to report the application layer measurement.
Proposal 8: For QoE reporting container, it is proposed RAN2 to agree:

- the name is “Container for application layer measurement reporting”
- the type is Octet string (1..8000)

- this container can be included in UEInformationResponse message and using SRB2
According to RAN2#98 minutes, there is a FFS as below.
3
FFS: QoE measurement will be continued in case of intra-eNB HO and inter-eNB HO, if no explicitly released by the eNB, and both source and target cell belong to defined same measurement reporting area.

Currently, the UE may spend long time in RRC connected mode if there is streaming service, so the QoE measurement collection may also be performed with a long time. With so long time, there may be some handover, so we think the above proposal is reasonable because it is beneficial from signalling point of view.
Proposal 9: The FFS from RAN2#98 minutes is confirmed, i.e. just remove the “FFS:”.
2.2
Impacts to other working groups
We think that the CP solution may have impacts to other working groups, so we list the impacts in Table 1 and impacts to UMTS specs are also there for reference.
Table 1: a summary on impacts to specifications

	
	Impacts to UMTS specs
	Note
	Impacts to LTE specs

	RAN2
	Stage-2 description on the QMC feature

Introduce “application layer measurement configuration” in Measurement Control message and “application layer measurement reporting” in Measurement Report message
	Feature CRs can be found in [5]
	Stage-2 description (TS 36.300) may be needed

Stage-3 changes (TS 36.306 and 36.331) are needed

	RAN3
	Introduce “UE Application layer measurement configuration” in CN INVOKE TRACE message

Introduce “UE Application layer measurement configuration for relocation” in Relocation procedures
	Feature CRs can be found in [6]
	Similar changes as UMTS WI QMC work

	CT1
	Some CT1 work regarding the interaction between Access Stratum layer and upper
	In [7], CT1 mentions that TS 27.007 will impacts based on control plane solution (agreed in RAN2 UMTS)
	Similar changes as UMTS WI QMC work

	SA4
	SA4 defines the required QoE metrics for this feature, i.e. section K.2 in [8]
	
	Maybe there is no additional work in SA4

	SA5
	At SA5#112 meeting, SA5 agreed a new WI on Management of QoE data collection [9] and this WI covers both UMTS and LTE (i.e. a uniform management solution for both RATs)
	This SA5 WI is to be finished in June 2018
	Similar changes as UMTS WI QMC work


In general, apart from RAN2, impacts to RAN3/CT1/SA4/SA5 are similar as UMTS WI QMC work. In addition, since these targeted groups had already had some analysis based on UMTS WI QMC, it can be expected that the additional work will not be much.
Proposal 10: It is proposed RAN2 to send a common LS to RAN3, CT1, SA4 and SA5 by including RAN2 progresses as well as the actions to these WGs if RAN2 could reach a consensus on solutions.
3 Conclusion

In this paper, we provide analysis on CP solution and a “on-demand reporting” mechanism is also analyzed.

All proposals are listed as below:
Proposal 1: For QoE configuration container, it is proposed RAN2 to agree:
- the name is “Container for application layer measurement configuration”
- the type is Octet string (1..1000)

- this container can be included in RRCConnectionReconfiguration message and using SRB1
Proposal 2: It is proposed RAN2 to agree introducing new UE capability of supporting the QMC feature.

Proposal 3: It is proposed RAN2 to agree that the UE AS layer shall forward application layer measurement configuration to upper layers when UE AS layer receive a new container from the network.
Proposal 4: It is proposed RAN2 to agree that the UE AS layer shall inform upper layers to clear the stored application layer measurement configuration.
Proposal 5: Based on proposal 1, for the QoE configuration container, it is proposed RAN2 to agree putting it under the IE otherConfig.

Proposal 6: It is proposed RAN2 to agree introducing application layer measurement available indication in the UEAssistanceInformation message. The indication indicates whether the application layer measurement is available.
Proposal 7: It is proposed RAN2 to agree introducing application layer measurement request indication in the UEInformationRequest message. The indication is to request the UE to report the application layer measurement.
Proposal 8: For QoE reporting container, it is proposed RAN2 to agree:

- the name is “Container for application layer measurement reporting”
- the type is Octet string (1..8000)

- this container can be included in UEInformationResponse message and using SRB2
Proposal 9: The FFS from RAN2#98 minutes is confirmed, i.e. just remove the “FFS:”.
Proposal 10: It is proposed RAN2 to send a common LS to RAN3, CT1, SA4 and SA5 by including RAN2 progresses as well as the actions to these WGs if RAN2 could reach a consensus on solutions.
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5 Annex
–
MeasConfig
The IE MeasConfig specifies measurements to be performed by the UE, and covers intra-frequency, inter-frequency and inter-RAT mobility as well as configuration of measurement gaps.

MeasConfig information element

-- ASN1START

MeasConfig ::=





SEQUENCE {


-- Measurement objects


measObjectToRemoveList



MeasObjectToRemoveList



OPTIONAL,
-- Need ON


measObjectToAddModList



MeasObjectToAddModList



OPTIONAL,
-- Need ON


-- Reporting configurations


reportConfigToRemoveList


ReportConfigToRemoveList


OPTIONAL,
-- Need ON


reportConfigToAddModList


ReportConfigToAddModList


OPTIONAL,
-- Need ON


-- Measurement identities


measIdToRemoveList




MeasIdToRemoveList




OPTIONAL,
-- Need ON


measIdToAddModList




MeasIdToAddModList




OPTIONAL,
-- Need ON


-- Other parameters


quantityConfig





QuantityConfig





OPTIONAL,
-- Need ON


measGapConfig





MeasGapConfig





OPTIONAL,
-- Need ON


s-Measure






RSRP-Range






OPTIONAL,
-- Need ON


preRegistrationInfoHRPD



PreRegistrationInfoHRPD



OPTIONAL, 
-- Need OP


speedStatePars


CHOICE {



release







NULL,



setup







SEQUENCE {




mobilityStateParameters



MobilityStateParameters,




timeToTrigger-SF




SpeedStateScaleFactors



}


}

















OPTIONAL,
-- Need ON


...,


[[
measObjectToAddModList-v9e0


MeasObjectToAddModList-v9e0

OPTIONAL
-- Need ON


]],


[[
allowInterruptions-r11



BOOLEAN






OPTIONAL
-- Need ON


]],


[[
measScaleFactor-r12


CHOICE {




release





NULL,




setup





MeasScaleFactor-r12



}















OPTIONAL,
-- Need ON



measIdToRemoveListExt-r12


MeasIdToRemoveListExt-r12

OPTIONAL,
-- Need ON



measIdToAddModListExt-r12


MeasIdToAddModListExt-r12

OPTIONAL,
-- Need ON



measRSRQ-OnAllSymbols-r12

BOOLEAN






OPTIONAL
-- Need ON


]],


[[



measObjectToRemoveListExt-r13

MeasObjectToRemoveListExt-r13
OPTIONAL,
-- Need ON



measObjectToAddModListExt-r13

MeasObjectToAddModListExt-r13
OPTIONAL,
-- Need ON



measIdToAddModList-v1310


MeasIdToAddModList-v1310

OPTIONAL,
-- Need ON



measIdToAddModListExt-v1310


MeasIdToAddModListExt-v1310

OPTIONAL
-- Need ON


]],


[[
measGapConfigPerCC-List-r14


MeasGapConfigPerCC-List-r14

OPTIONAL,
-- Need ON



measGapSharingConfig-r14


MeasGapSharingConfig-r14

OPTIONAL
-- Need ON


]]

}

MeasIdToRemoveList ::=



SEQUENCE (SIZE (1..maxMeasId)) OF MeasId

MeasIdToRemoveListExt-r12 ::=

SEQUENCE (SIZE (1..maxMeasId)) OF MeasId-v1250

MeasObjectToRemoveList ::=


SEQUENCE (SIZE (1..maxObjectId)) OF MeasObjectId

MeasObjectToRemoveListExt-r13 ::=
SEQUENCE (SIZE (1..maxObjectId)) OF MeasObjectId-v1310

ReportConfigToRemoveList ::=

SEQUENCE (SIZE (1..maxReportConfigId)) OF ReportConfigId

-- ASN1STOP

–
OtherConfig
The IE OtherConfig contains configuration related to other configuration

OtherConfig information element
-- ASN1START

OtherConfig-r9 ::= SEQUENCE
{


reportProximityConfig-r9


ReportProximityConfig-r9

OPTIONAL,
-- Need ON


...,


[[
idc-Config-r11




IDC-Config-r11




OPTIONAL,
-- Need ON



powerPrefIndicationConfig-r11
PowerPrefIndicationConfig-r11
OPTIONAL,
-- Need ON



obtainLocationConfig-r11

ObtainLocationConfig-r11

OPTIONAL
-- Need ON


]],


[[
powerPrefIndicationTimer-r11

ENUMERATED {s0, s0dot5, s1, s2, s5, s10, s20, 












s30, s60, s90, s120, s300, s600, spare3, 












spare2, spare1}


OPTIONAL,
-- Need OR



sps-AssistanceInfoReport-r14

BOOLEAN 


OPTIONAL, 
-- Need ON



delayBudgetReportingConfig-r14
CHOICE{




release




NULL,




setup




SEQUENCE{





delayBudgetReportingProhibitTimer-r14
ENUMERATED {

















s0, s0dot4, s0dot8, 

















s1dot6, s3, s6, s12, s30}




}



}















OPTIONAL,
-- Need ON



rlm-ReportConfig-r14


CHOICE {




release




NULL,




setup




SEQUENCE{





rlmReportTimer-r14



ENUMERATED {s0, s0dot5, s1, s2, s5, s10, s20, s30, 













s60, s90, s120, s300, s600, spare3, spare2, spare1},





rlmReportRep-MPDCCH-r14


ENUMERATED {setup}

OPTIONAL
-- Need OR




}



}
OPTIONAL
-- Need ON


]]

}

IDC-Config-r11 ::= 



SEQUENCE {


idc-Indication-r11




ENUMERATED {setup}



OPTIONAL,
-- Need OR


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


...,


[[
idc-Indication-UL-CA-r11


ENUMERATED {setup}

OPTIONAL
-- Cond idc-Ind


]],


[[
idc-HardwareSharingIndication-r13
ENUMERATED {setup}

OPTIONAL
-- Need OR


]]

}

ObtainLocationConfig-r11 ::= SEQUENCE {


obtainLocation-r11



ENUMERATED {setup}




OPTIONAL
-- Need OR

}

PowerPrefIndicationConfig-r11 ::= CHOICE{


release




NULL,


setup




SEQUENCE{



powerPrefIndicationTimer-r11

ENUMERATED {s0, s0dot5, s1, s2, s5, s10, s20, 












s30, s60, s90, s120, s300, s600, spare3, 












spare2, spare1}


}

}

ReportProximityConfig-r9 ::= SEQUENCE {


proximityIndicationEUTRA-r9

ENUMERATED {enabled}


OPTIONAL,
-- Need OR


proximityIndicationUTRA-r9

ENUMERATED {enabled}


OPTIONAL
-- Need OR

}

-- ASN1STOP
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