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1. Introduction

In this contribution, we address a number of issues raised during review in preparation for ASN.1 freeze. In particular, we are covering the following cases:

S472/S473: Logging PLMN Info in RA Report
S475: Setting RA-Related Information in RA-Report and RLF-Report
S476: TAI/TAC of the failed PCell in UEInformationResponse message

S477: Re-connection attempt cell in the RLF report

S478/S479: Further discussion on mobility history information

2.
Discussion
[S472][S473] Logging PLMN Info in RA Report
In current running CR, the list of current EPLMNs is included in the existing contents of plmn-IdentityList.

Upon successful RA completion, it seems reasonable that the list of current EPLMNs replaces the existing contents of plmn-IdentityList (first change).
If the RPLMN is included in plmn-IdentityList stored in VarRA-Report, the plmn-IdentityList should be set to include the new list of EPLMNs stored by the UE (i.e. includes the RPLMN), after clearing the existing information included in VarRA-Report (second change).

	5.7.10.4
Actions upon successful completion of random-access procedure

The UE shall:
1>
if the number of RA-Report stored in the RA-ReportList is less than 8, then append the following contents associated to the successfully completed random-access procedure as a new entry in the VarRA-Report:

2>
if the list of EPLMNs has been stored by the UE:

3>
if the RPLMN is included in plmn-IdentityList stored in VarRA-Report:
4>
set the plmn-IdentityList to include replace the list of EPLMNs stored by the UE (i.e. includes the RPLMN);
3>
else:
4>
clear the information included in VarRA-Report;
4> set the plmn-IdentityList to include the list of EPLMNs stored by the UE (i.e. includes the RPLMN);


Proposal 1: Upon successful RA completion, the list of current EPLMNs replaces the existing contents of plmn-IdentityList
Proposal 2: If the RPLMN is included in plmn-IdentityList stored in VarRA-Report, the plmn-IdentityList should be set to include the new list of EPLMNs stored by the UE (i.e. includes the RPLMN), after clearing the existing information included in VarRA-Report
[S475] Setting RA-Related Information in RA-Report and RLF-Report
The following parameters are included both in RA-Report and RLF-Report.

absoluteFrequencyPointA-r16


   

locationAndBandwidth-r16 

   

subcarrierSpacing-r16 



msg1-FrequencyStart-r16 

   

msg1-SubcarrierSpacing-r16 

    

msg1-FDM-r16 



perRAInfoList-r16

In order to avoid repeatedly indicating the parameters across RA-Report and RLF-Report, new IE, e.g. RA-ResourceInfo-r16 can be introduced as follows:
RA-ReportList-r16 ::= SEQUENCE (SIZE (1..maxRAReport)) OF RA-Report-r16
RA-Report-r16
::=





SEQUENCE {


cellId-r16






CGI-Info-LoggingDetailed-r16,


raPurpose-r16






ENUMERATED {accessRelated, beamFailureRecovery, reconfigurationWithSync, ulUnSynchronized,














schedulingRequestFailure, noPUCCHResourceAvailable, sCellAdditionTAAdjestment,














requestForOtherSI, spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1},

ra-ResourceInfo-r16




RA-ResourceInfo-r16
}

RA-ResourceInfo-r16
::=





SEQUENCE {


absoluteFrequencyPointA-r16


ARFCN-ValueNR,

   
locationAndBandwidth-r16                INTEGER (0..37949),

   
subcarrierSpacing-r16                   SubcarrierSpacing,


msg1-FrequencyStart-r16                 INTEGER (0..maxNrofPhysicalResourceBlocks-1),

   
msg1-SubcarrierSpacing-r16              SubcarrierSpacing,

    msg1-FDM-r16                            ENUMERATED {one, two, four, eight},


perRAInfoList-r16




PerRAInfoList-r16

}
RLF-Report-r16 ::=




CHOICE {


nr-RLF-Report-r16 





SEQUENCE {


measResultLastServCell-r16



MeasResultRLFNR-r16,



measResultNeighCells-r16



SEQUENCE {




measResultListNR-r16



MeasResultList2NR-r16



OPTIONAL,




measResultListEUTRA-r16



MeasResultList2EUTRA-r16


OPTIONAL


}


















OPTIONAL,



c-RNTI-r16





RNTI-Value,



previousPCellId-r16




CGI-Info-LoggingDetailed-r16



OPTIONAL,



failedPCellId-r16




CHOICE {




cellGlobalId-r16




CGI-Info-LoggingDetailed-r16,




pci-arfcn-r16





SEQUENCE {





physCellId-r16





PhysCellId,





carrierFreq-r16





ARFCN-ValueNR




}



}















OPTIONAL,



reestablishmentCellId-r16

CGI-Info-Logging-r16





OPTIONAL,



timeConnFailure-r16


INTEGER (0..1023)




OPTIONAL,



timeSinceFailure-r16


TimeSinceFailure-r16,



connectionFailureType-r16

ENUMERATED {rlf, hof}


OPTIONAL,



rlf-Cause-r16




ENUMERATED {












t310-Expiry, randomAccessProblem,












rlc-MaxNumRetx, beamFailureRecoveryFailure, spare4, spare3, spare2, spare1},



locationInfo-r16



LocationInfo-r16




OPTIONAL,


ra-ResourceInfo-r16




RA-ResourceInfo-r16



OPTIONAL,

noSuitableCellFound-r16



ENUMERATED {true}




OPTIONAL

},


eutra-RLF-Report-r16




SEQUENCE {



failedPCellId-EUTRA





CGI-InfoEUTRALogging,



measResult-RLF-Report-EUTRA-r16




OCTET STRING

}
}
Alternatively, RA-Report itself can be reused in RLF-Report. In this option, cellId and raPurpose sould be optional.

RA-ReportList-r16 ::= SEQUENCE (SIZE (1..maxRAReport)) OF RA-Report-r16
RA-Report-r16
::=





SEQUENCE {


cellId-r16






CGI-Info-LoggingDetailed-r16

OPTIONAL,


absoluteFrequencyPointA-r16


ARFCN-ValueNR,

   
locationAndBandwidth-r16                INTEGER (0..37949),

   
subcarrierSpacing-r16                   SubcarrierSpacing,


msg1-FrequencyStart-r16                 INTEGER (0..maxNrofPhysicalResourceBlocks-1),

   
msg1-SubcarrierSpacing-r16              SubcarrierSpacing,

    msg1-FDM-r16                            ENUMERATED {one, two, four, eight},


raPurpose-r16






ENUMERATED {accessRelated, beamFailureRecovery, reconfigurationWithSync, ulUnSynchronized,schedulingRequestFailure, noPUCCHResourceAvailable, sCellAdditionTAAdjestment,requestForOtherSI, spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1}





OPTIONAL,

perRAInfoList-r16




PerRAInfoList-r16

}

RLF-Report-r16 ::=




CHOICE {


nr-RLF-Report-r16 





SEQUENCE {


measResultLastServCell-r16



MeasResultRLFNR-r16,



measResultNeighCells-r16



SEQUENCE {




measResultListNR-r16



MeasResultList2NR-r16



OPTIONAL,




measResultListEUTRA-r16



MeasResultList2EUTRA-r16


OPTIONAL


}


















OPTIONAL,



c-RNTI-r16





RNTI-Value,



previousPCellId-r16




CGI-Info-LoggingDetailed-r16



OPTIONAL,



failedPCellId-r16




CHOICE {




cellGlobalId-r16




CGI-Info-LoggingDetailed-r16,




pci-arfcn-r16





SEQUENCE {





physCellId-r16





PhysCellId,





carrierFreq-r16





ARFCN-ValueNR




}



}















OPTIONAL,



reestablishmentCellId-r16

CGI-Info-Logging-r16





OPTIONAL,



timeConnFailure-r16


INTEGER (0..1023)




OPTIONAL,



timeSinceFailure-r16


TimeSinceFailure-r16,



connectionFailureType-r16

ENUMERATED {rlf, hof}


OPTIONAL,



rlf-Cause-r16




ENUMERATED {












t310-Expiry, randomAccessProblem,












rlc-MaxNumRetx, beamFailureRecoveryFailure, spare4, spare3, spare2, spare1},



locationInfo-r16



LocationInfo-r16




OPTIONAL,


ra-Report-r16




RA-Report-r16






OPIONAL,


noSuitableCellFound-r16



ENUMERATED {true}




OPTIONAL

},


eutra-RLF-Report-r16




SEQUENCE {



failedPCellId-EUTRA





CGI-InfoEUTRALogging,



measResult-RLF-Report-EUTRA-r16




OCTET STRING

}
}
Proposal 3: RAN2 to clarify to set the RA-Related Information in RA-Report and RLF-Report, in order to avoid repeatedly indicating the parameters across RA-Report and RLF-Report
[S476] TAI/TAC of the failed PCell in UEInformationResponse message

For inter-RAT MRO, a gNB receiving UE RLF Report forwards the LTE RLF Report to the last serving ng-eNB(or eNB). RAN2 agreed that the UE shall include the failedPCellId using the NR RRC format in UEInformationResponse message in order to let the gNB know the last serving node and forwards without decoding LTE UE RLF report. In case of no Xn interface between the ng-eNB and the gNB, the UE RLF Report should be sent to the last serving node via core network. Then TAI is necessary for routing the message through core network. In order not to mandate a gNB to decode LTE RRC, TAC of the failed PCell should also be included in UEInformationResponse message using NR RRC format. 

Agreements:

16
The UE shall include the failedPCellId using the NR RRC format and include the RLF report as an LTE RRC encoded OCTET STRING to the NR node. Details can be addressed in running CR;

Proposal 4: RAN2 to include TAC of failed PCell using the NR RRC format in UEInformationResponse message.

[S477] Re-connection attempt cell in the RLF report

RAN2 agreed not to include the Re-connection attempt cell in RLF report. The RAN node needs to know the selected E-UTRA cell in order to decide the root cause of the failure and proper adjustment. That’s why in LTE, RAN2 defined “selectedUTRA-CellID-r11” in UE RLF Report for inter-RAT MRO between LTE and 3G.

Then for inter-RAT MRO between NR and LTE e.g. too late handover from NR to LTE, can gNB get the selected LTE cell from the Measurement result in NR RLF Report?  If yes, then no problem to support inter-RAT MRO and inter-system MRO. 

If no, then there are two way forward:

a)
Remove inter-system/inter-RAT MRO from RAN3 spec

b)
UE includes the Re-connection attempt cell in RLF Report. 

Considering RAN3 has spent a lot of effort and captured the feature in stage 2 and stage 3, it is better to have this ready in Rel-16. 

Proposal 5: RAN2 to clarify whether a gNB get the selected LTE cell from the Measurement result in NR RLF Report, if not, to include Re-connection attempt cell in UE RLF Report.

[S478][S479] Further discussion on mobility history information

TS 38.331 [1] specifies how the mobility history information is stored by the UE, as specified in 5.7.9.2 (only relevant parts are copied below): 

1>
Upon change of cell, consisting of PCell in RRC_CONNECTED or serving cell in RRC_ or RRC_INACTIVE (for NR cell), to another NR or E-UTRA cell, or when entering out of service:
2>
include an entry in variable VarMobilityHistoryReport possibly after removing the oldest entry, if necessary, according to following:

3>
if the global cell identity of the previous PCell/serving cell is available:
4>
include the global cell identity of that cell in the field visitedCellId of the entry;
3>
else:

4>
include the physical cell identity and carrier frequency of that cell in the field visitedCellId of the entry;
3>
set the field timeSpent of the entry as the time spent in the previous PCell/serving cell;
1>
upon entering NR (in RRC_IDLE, RRC_INACTIVE or RRC_CONNECTED) while previously out of service:
2>
include an entry in variable VarMobilityHistoryReport possibly after removing the oldest entry, if necessary, according to following:

3>
set the field timeSpent of the entry as the time spent outside NR.

When the first 1> bullet is met, the UE will only record mobility history information of NR cells. There is no relevant procedure text how to record mobility history information of LTE cells. We think the UE includes the E-UTRA cell information and the time spent in the E-UTRA cell in variable VarMobilityHistoryReport upon entering NR while using E-UTRA. 

Proposal 6: Upon entering NR while using E-UTRA, the UE includes the E-UTRA cell information and the time spent in the E-UTRA cell in variable VarMobilityHistoryReport.

In LTE, the term ‘outside E-UTRA’ is used. The intention is to record the time spent using inter-RAT and/or out of service. But in NR the second 1> bullet only concerns about out of service, it seems not desirable to include the time spent outside NR. If we keep the term ‘outside NR’, the UE may include the whole time spent i.e. the time spent out of service and using E-UTRA and/or UTRA when the second 1> bullet is met. 

Proposal 7: Upon entering NR while using previously out of service, the UE includes the time spent out of service in variable VarMobilityHistoryReport. 

From the proposals above, the following TP can be provided:

	5.7.9
Mobility history information

5.7.9.1
General

This procedure specifies how the mobility history information is stored by the UE, covering RRC_IDLE, RRC_INACTIVE and RRC_CONNECTED.

5.7.9.2
Initiation

If the UE supports storage of mobility history information, the UE shall:

1>
Upon change of cell, consisting of PCell in RRC_CONNECTED or serving cell in RRC_IDLE or RRC_INACTIVE (for NR cell), to another NR or E-UTRA cell, or when entering out of service; or

1>
Upon entering NR while using E-UTRA:
2>
include an entry in variable VarMobilityHistoryReport possibly after removing the oldest entry, if necessary, according to following:

3>
if the global cell identity of the previous PCell/serving cell is available:
4>
include the global cell identity of that cell in the field visitedCellId of the entry;
3>
else:

4>
include the physical cell identity and carrier frequency of that cell in the field visitedCellId of the entry;
3>
set the field timeSpent of the entry as the time spent in the previous PCell/serving cell;

1>
upon entering NR (in RRC_IDLE, RRC_INACTIVE or RRC_CONNECTED) while previously out of service:

2>
include an entry in variable VarMobilityHistoryReport possibly after removing the oldest entry, if necessary, according to following:

3>
set the field timeSpent of the entry as the time spent out of service.



3. Conclusion & Recommendation
It is suggested that 
Proposal 1: Upon successful RA completion, the list of current EPLMNs replaces the existing contents of plmn-IdentityList
Proposal 2: If the RPLMN is included in plmn-IdentityList stored in VarRA-Report, the plmn-IdentityList should be set to include the new list of EPLMNs stored by the UE (i.e. includes the RPLMN), after clearing the existing information included in VarRA-Report
Proposal 3: RAN2 to clarify to set the RA-Related Information in RA-Report and RLF-Report, in order to avoid repeatedly indicating the parameters across RA-Report and RLF-Report

Proposal 4: RAN2 to include TAC of failed PCell using the NR RRC format in UEInformationResponse message.

Proposal 5: RAN2 to clarify whether a gNB get the selected LTE cell from the Measurement result in NR RLF Report, if not, to include Re-connection attempt cell in UE RLF Report.

Proposal 6: Upon entering NR while using E-UTRA, the UE includes the E-UTRA cell information and the time spent in the E-UTRA cell in variable VarMobilityHistoryReport.

Proposal 7: Upon entering NR while using previously out of service, the UE includes the time spent out of service in variable VarMobilityHistoryReport. 
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