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Introduction

The contribution discuss miscellaneous corrections to connection establishment failure report, including how to set the numberOfConnFail in both resume failure case and connection establishment failure, inclusion of RA resource information in CEF report. 
Discussion
 Case 1: connection establishment failure case
---------------------------------------------------------------------------------------- From 38.331 starts ----------------------------------------------------------------------------------------------
5.3.3.7
T300 expiry

The UE shall:

*/Unrelated Part omitted */
2> clear the content included in VarConnEstFailReport except for the numberOfConnFail, if any;
2>
if the UE has connection establishment failure informaton available in VarConnEstFailReport and if the RPLMN is not equal to plmn-identity stored in VarConnEstFailReport; or
2>
if the cell identity of current cell is not equal to the cell identity stored in measResultFailedCell in VarConnEstFailReport:

3>
reset the numberOfConnFail to 0;
2>
store the following connection establishment failure information in the VarConnEstFailReport by setting its fields as follows:

*/Unrelated Part omitted */
3>
set perRAInfoList to indicate random access failure information as specified in 5.3.10.3;

3>
if the numberOfConnFail is smaller than 8:

4>
increment the numberOfConnFail by 1;

2>
inform upper layers about the failure to establish the RRC connection, upon which the procedure ends;

The UE may discard the connection establishment failure information or connection resume failure, i.e. release the UE variable VarConnEsFailReport, 48 hours after the last connection establishment failure is detected.

---------------------------------------------------------------------------------------- From 38.331 ends ----------------------------------------------------------------------------------------------

[Z162]
In NR, the VarConnEstFailReport can contain either RRC resume failure or RRC establishment failure information, while in above description highlighted in green only RRC establishment failure case is considered. Therefore it is suggested to add “or resume failure information” in the sentence.  
Proposal 1: Modify “if the UE has connection establishment failure informaton available in VarConnEstFailReport” in 5.3.3.7 and 5.3.13.5 to as ““if the UE has connection establishment failure information or resume failure information available in VarConnEstFailReport”.

[Z163]

According to above description highlighted in yellow, UE need to compare the current cell id of the cell identity stored in measResultFailedCell in VarConnEstFailReport to decide whether to reset the numberOfConnFail, while the content in VarConnEstFailReport has been cleared. Therefore UE shall compare the cell Identity before it clears the establishment failure information if any. 

Proposal 2: UE compares the cell identity to determine the numberOfConnFail before it clears the available information except numberOfConnFail in VarConnEstFailReport.

It is agreed in last meeting that UE stores the latest consecutive connection establishment failure or resume failure and reset it upon cell change, which in our understanding, if UE has a numberOfConnFail stored in VarConnEstFailReport in cell 1, and then UE enters in connected state, and after some time UE goes to idle and has a establishment failure in cell1 again, UE shall reset the numberOfConnFail instead of increment it by one, since this is not counted as consecutive connection establishment/resume failure. However, according to the procedure description in current specs, UE will continue to increment the numberOfConnFail even when it enters connected state between two establishment failure as long as it is the same cell. 

Based on above analysis, UE shall reset the numberOfConnFail to “0” when this is the first connection establishment failure since UE transits from connected state to idle state. 
Observation 1: UE will continue to increment the numberOfConnFail even when it enters in connected state between two establishment failure as long as the failure is in the same cell, which is against the agreement that UE stores the latest consecutive CEF.
Proposal 3: UE shall reset the numberOfConnFail to “0” when this is the first connection failure since UE transits from connected to idle state.
 Case 2: connection resume failure
---------------------------------------------------------------------------------------- From 38.331 starts ----------------------------------------------------------------------------------------------
5.3.13.5
T319 expiry or Integrity check failure from lower layers while T319 is running

The UE shall:

1>
if timer T319 expires or upon receiving Integrity check failure indication from lower layers while T319 is running:

2>
clear the content included in VarConnEstFailReport except for the numberOfConnFail, if any;

2>
if the UE has connection resume failure informaton available in VarConnEstFailReport and if the RPLMN is not equal to plmn-identity stored in VarConnEstFailReport ; or

2>
if the cell identity of current cell is not equal to the cell identity stored in measResultFailedCell in VarConnEstFailReport
3>
reset the numberOfConnFail to 0;
2>
store the following connection resume failure information in the VarConnEstFailReport by setting its fields as follows:

3>
set the plmn-Identity to the PLMN selected by upper layers (see TS 24.501 [23]) from the PLMN(s) included in the plmn-IdentityList in SIB1;

3>
set the measResultFailedCell to include the global cell identity, the cell level and SS/PBCH block level RSRP, and RSRQ, of the failed cell based on the available SSB measurements collected up to the moment the UE detected connection establishment failure;

3>
if available, set the measResultNeighCells, in order of decreasing ranking-criterion as used for cell re-selection, to include neighbouring cell measurements for at most the following number of neighbouring cells: 6 intra-frequency and 3 inter-frequency neighbours per frequency as well as 3 inter-RAT neighbours, per frequency/ set of frequencies per RAT and according to the following:

4>
for each neighbour cell included, include the optional fields that are available;

NOTE:
The UE includes the latest results of the available measurements as used for cell reselection evaluation, which are performed in accordance with the performance requirements as specified in TS 38.133 [14].

3>
if available, set the locationInfo as in 5.3.3.7;:

3>
set perRAInfoList to indicate random access failure information as specified in 5.3.10.3;

3>
if numberOfConnFail is smaller than 8:

4>
increment the numberOfConnFail by 1;

2>
perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause 'RRC Resume failure'.

The UE may discard the connection resume failure or connection establishment failure information, i.e. release the UE variable VarConnEsFailReport, 48 hours after the last connection resume failure is detected.

--------------------------------------------------------------------------------------- From 38.331 ends -----------------------------------------------------------------------------------------------

[Z164]
As aforementioned, the numberOfConnFail is used to indicate the latest consecutive resume/connection establishment failure in one cell, therefore the numberOfConnFail shall always be reset to “1” if this is the first failed attempt since UE leaves RRC_CONNECTED state. Considering in current specs UE cannot transit from idle to inactive, which means upon expiry of T319 this is always the first resume failure since UE enters in inactive, therefore UE shall always reset the numberOfConnFail to 1 in case of connection resume failure. Moreover, according to above description highlighted in blue, UE will performs goes to RRC_IDLE, in such case the subsequent failure information if any will follow the procedure as specified in 5.3.3.7, therefore there is no consecutive resume failures could happen in current specs. According to above analysis, UE won’t need to compare the numberOfConnFail in resume failure case. 

Observation 2: Since UE doesn’t allow to transit from idle to inactive state, upon expiry of T319 it is always the first resume failure since UE leaves connected state. 

Observation 3: After resume failure UE will goes to idle which means the storing of subsequent connection failure information if available will follow the procedure as specified in 5.3.3.7 for connection establishment failure. Therefore it is unnecessary to compare the numberOfConnFail in connection resume failure.
Proposal 4: UE reset numberOfConnFail to “1” when storing resume failure information. And remove the part UE compare the numberOfConnFail from subclause 5.3.13.5. 

[Z165]

In current TS 38.331, the field definition of numberOfConnFail is defined as follows: “ the number of failed connection setup attempts after radio link failure.’’, which cannot reflect the exact definition of this parameter as we agreed. Therefore it is suggested to update the field description of to numberOfConnFail to “the latest consecutive failed connection establishment or resume attempt in one cell.’’

Proposal 5: Update the field description of to numberOfConnFail to “the latest number of consecutive failed connection establishment or resume attempt in the same cell.’’
Inclusion of RA resource information in CEF report of TS 38.331

[Z166]

--------------------------------------------------------------------------------------- From 37.320 starts -----------------------------------------------------------------------------------------------
5.1.6
Accessibility measurements

The UE logs failed RRC connection establishments for LTE, UMTS and NR, i.e. a log is created when the RRC connection establishment procedure fails. For NR, UE logs any failed connection establishment attempt, i.e. a log is created when the RRC setup or resume procedure fails. The UE logs failed RRC connection establishments without the need for prior configuration by the network.

*/Unrelated Part omitted */
-
For NR:

-
SSB index of the downlink beams of serving cell;
-
The number of consecutive connection failures in the current cell the UE has experienced within the last 48 hours;
-
RACH failure report:

-

Tried SSB index and number of Random Access Preambles transmitted for each tried SSB in chronological order of attempts;

-
Contention detected as per RACH attempt; 
-
Indication whether the selected SSB is above or below the rsrp-ThresholdSSB threshold (see TS 38.331 [15]), as per RACH attempt;

-
TAC of the cell in which the UE performs the RA procedure;

-
Following frequency location related information of the RA resources used by the UE (see TS 38.331 [15]):
a.
absoluteFrequencyPointA (e.g., in FrequencyInfoUL)

b.
locationAndBandwidth (e.g., in UL BWP)

c.
subcarrierSpacing (e.g., in UL BWP)

d.
msg1-FDM (e.g., in RACH-ConfigGeneric)

e.
msg1-FrequencyStart (e.g., in RACH-ConfigGeneric)

f.
msg1-SubcarrierSpacing  (e.g., in RACH-ConfigCommon)

-
The latest WLAN measurement results, if available;

-
The latest Bluetooth measurement results, if available.

The CEFreport may include information required for RACH Optimization solutions, as specified in TS 38.300 [X].

--------------------------------------------------------------------------------------- From 37.320 ends -----------------------------------------------------------------------------------------------
	Agreements RAN2#109bis-e

Accessibility measurements section is cleaned up to reflect CEFreport contents can be used for RACH Optimization purposes as proposed in R2-2003159.


According to above description highlighted in yellow, the RA resource related information (both RA frequency resource information and the BWP information the RA resource locates in ) has already been captured in accessibility measurement in TS 37.320. However there is no specific agreement that RA resource information can be included in CEF report. Considering it is agreed in last meeting that accessibility measurement content can be used for RACH Optimization purpose also the BWP information can help indicate the uplink carrier type (e.g. UL or SUL), it is proposed to confirm in RAN2 that include RA resource related information,i.e.,absoluteFrequencyPointA (e.g., in FrequencyInfoUL), locationAndBandwidth (e.g., in UL BWP), subcarrierSpacing (e.g., in UL BWP), msg1-FDM (e.g., in RACH-ConfigGeneric), msg1-FrequencyStart (e.g., in RACH-ConfigGeneric), msg1-SubcarrierSpacing (e.g., in RACH-ConfigCommon) in CEF report, and capture the related description in TS 38.331. 
Observation 4: In TS 37.320 the RA resource related information has been included in CEF report, and it is agreed in last RAN2 meeting such information can be used for RACH optimization while this is no formal agreement on this and the relevant part in TS 38.331 is missing.

Proposal 5: It is confirmed in RAN2 that following RA resource related information is included in CEF report and the related description is added in TS 38.331:

absoluteFrequencyPointA (e.g., in FrequencyInfoUL)

b. locationAndBandwidth (e.g., in UL BWP)

c. subcarrierSpacing (e.g., in UL BWP)

d. msg1-FDM (e.g., in RACH-ConfigGeneric)

e. msg1-FrequencyStart (e.g., in RACH-ConfigGeneric)

f. msg1-SubcarrierSpacing  (e.g., in RACH-ConfigCommon)

Based on above discussion, the text proposal to 38.331 has been provided in Annex, and it is kindly asked RAN2 to review the content and agreed the text proposal provided.
Conclusion

Based on the above discussion, we have following observations and proposals:

Correction to NumberOfConnFail
Proposal 1: Modify “if the UE has connection establishment failure informaton available in VarConnEstFailReport” in 5.3.3.7 and 5.3.13.5 to as ““if the UE has connection establishment failure information or resume failure information available in VarConnEstFailReport”.

Proposal 2: UE compares the cell identity to determine the numberOfConnFail before it clears the available information except numberOfConnFail in VarConnEstFailReport.

Observation 1: UE will continue to increment the numberOfConnFail even when it enters in connected state between two establishment failure as long as the failure is in the same cell, which is against the agreement that UE stores the latest consecutive CEF.
Proposal 3: UE shall reset the numberOfConnFail to “0” when this is the first connection failure since UE transits from connected to idle state.
Observation 2: Since UE doesn’t allow to transit from idle to inactive state, upon expiry of T319 it is always the first resume failure since UE leaves connected state. 

Observation 3: After resume failure UE will goes to idle which means the storing of subsequent connection failure information if available will follow the procedure as specified in 5.3.3.7 for connection establishment failure. Therefore it is unnecessary to compare the numberOfConnFail in connection resume failure.
Proposal 4: UE reset numberOfConnFail to “1” when storing resume failure information. And remove the part UE compare the numberOfConnFail from subclause 5.3.13.5. 

Proposal 5: Update the field description of to numberOfConnFail to “the latest number of consecutive failed connection establishment or resume attempt in the same cell.’’
Inclusion of RA resource information in CEF report.

Observation 4: In TS 37.320 the RA resource related information has been included in CEF report, and it is agreed in last RAN2 meeting such information can be used for RACH optimization while this is no formal agreement on this and the relevant part in TS 38.331 is missing.

Proposal 5: It is confirmed in RAN2 that following RA resource related information is included in CEF report and the related description is added in TS 38.331:

absoluteFrequencyPointA (e.g., in FrequencyInfoUL)

b. locationAndBandwidth (e.g., in UL BWP)

c. subcarrierSpacing (e.g., in UL BWP)

d. msg1-FDM (e.g., in RACH-ConfigGeneric)

e. msg1-FrequencyStart (e.g., in RACH-ConfigGeneric)

f. msg1-SubcarrierSpacing  (e.g., in RACH-ConfigCommon)

Annex1: TP on Z162
1st Change:
5.3.3.7
T300 expiry

The UE shall:

*/Unrelated Part omitted */
2> clear the content included in VarConnEstFailReport except for the numberOfConnFail, if any;
2>
if the UE has connection establishment failure or connection resume failure informaton available in VarConnEstFailReport and if the RPLMN is not equal to plmn-identity stored in VarConnEstFailReport; or

2nd Change:

5.3.13.5
T319 expiry or Integrity check failure from lower layers while T319 is running

The UE shall:

1>
if timer T319 expires or upon receiving Integrity check failure indication from lower layers while T319 is running:

2>
clear the content included in VarConnEstFailReport except for the numberOfConnFail, if any;

2>
if the UE has connection establishment failure or connection resume failure informaton available in VarConnEstFailReport and if the RPLMN is not equal to plmn-identity stored in VarConnEstFailReport ; or
Annex2: TP on Z163

5.3.3.7
T300 expiry

The UE shall:

1>
if timer T300 expires:

2>
reset MAC, release the MAC configuration and re-establish RLC for all RBs that are established;

2>
if the T300 has expired a consecutive connEstFailCount times on the same cell for which connEstFailureControl is included in SIB1:

3>
for a period as indicated by connEstFailOffsetValidity:

4>
use connEstFailOffset for the parameter Qoffsettemp for the concerned cell when performing cell selection and reselection according to TS 38.304 [20] and TS 36.304 [27];

NOTE 1:
When performing cell selection, if no suitable or acceptable cell can be found, it is up to UE implementation whether to stop using connEstFailOffset for the parameter Qoffsettemp during connEstFailOffsetValidity for the concerned cell.
2> if this is an initial connection establishment failure or the first connection establishment failure since UE transits from RRC_CONNECTED to RRC_IDLE:
3> clear the content included in VarConnEstFailReport, if any;

3> reset the numberOfConnFail to 0;
2> else:

3>
if the UE has connection establishment failure or connection resume failure informaton available in VarConnEstFailReport and 
the cell identity of current cell is not equal to the cell identity stored in measResultFailedCell in VarConnEstFailReport:

4>
reset the numberOfConnFail to 0;
3> clear the content included in VarConnEstFailReport except for the numberOfConnFail, if any;
2>
store the following connection establishment failure information in the VarConnEstFailReport by setting its fields as follows:

3>
set the plmn-Identity to the PLMN selected by upper layers (see TS 24.501 [23]) from the PLMN(s) included in the plmn-IdentityList in SIB1;

3>
set the measResultFailedCell to include the global cell identity, the cell level and SS/PBCH block level RSRP, and RSRQ, of the failed cell based on the available SSB measurements collected up to the moment the UE detected connection establishment failure;

3>
if available, set the measResultNeighCells, in order of decreasing ranking-criterion as used for cell re-selection, to include neighbouring cell measurements for at most the following number of neighbouring cells: 6 intra-frequency and 3 inter-frequency neighbours per frequency as well as 3 inter-RAT neighbours, per frequency/ set of frequencies per RAT and according to the following:

4>
for each neighbour cell included, include the optional fields that are available;

NOTE 2:
The UE includes the latest results of the available measurements as used for cell reselection evaluation, which are performed in accordance with the performance requirements as specified in TS 38.133 [14].

3>
if available, set the locationInfo as follows:

4>
if available, set the commonLocationInfo to include the detailed location information;
4>
if available, set the bt-LocationInfo to include the Bluetooth measurement results, in order of decreasing RSSI for Bluetooth beacons;

4>
if available, set the wlan-LocationInfo to include the WLAN measurement results, in order of decreasing RSSI for WLAN APs;

4>
if available, set the sensor-LocationInfo to include the sensor measurement results as follows:

5> if available, include the sensor-MeasurementInformation;

5> if available, include the sensor-MotionInformation;

3>
set perRAInfoList to indicate random access failure information as specified in 5.3.10.3;

3>
if the numberOfConnFail is smaller than 8:

4>
increment the numberOfConnFail by 1;

2>
inform upper layers about the failure to establish the RRC connection, upon which the procedure ends;
Annex3: TP on Z164
5.3.13.5
T319 expiry or Integrity check failure from lower layers while T319 is running

The UE shall:

1>
if timer T319 expires or upon receiving Integrity check failure indication from lower layers while T319 is running:

2>
clear the content included in VarConnEstFailReport except for the numberOfConnFail, if any;



2>
reset the numberOfConnFail to 1;

2>
store the following connection resume failure information in the VarConnEstFailReport by setting its fields as follows:

3>
set the plmn-Identity to the PLMN selected by upper layers (see TS 24.501 [23]) from the PLMN(s) included in the plmn-IdentityList in SIB1;

3>
set the measResultFailedCell to include the global cell identity, the cell level and SS/PBCH block level RSRP, and RSRQ, of the failed cell based on the available SSB measurements collected up to the moment the UE detected connection establishment failure;

3>
if available, set the measResultNeighCells, in order of decreasing ranking-criterion as used for cell re-selection, to include neighbouring cell measurements for at most the following number of neighbouring cells: 6 intra-frequency and 3 inter-frequency neighbours per frequency as well as 3 inter-RAT neighbours, per frequency/ set of frequencies per RAT and according to the following:

4>
for each neighbour cell included, include the optional fields that are available;

NOTE:
The UE includes the latest results of the available measurements as used for cell reselection evaluation, which are performed in accordance with the performance requirements as specified in TS 38.133 [14].

3>
if available, set the locationInfo as in 5.3.3.7;:

3>
set perRAInfoList to indicate random access failure information as specified in 5.3.10.3;



2>
perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause 'RRC Resume failure'.

The UE may discard the connection resume failure or connection establishment failure information, i.e. release the UE variable VarConnEsFailReport, 48 hours after the last connection resume failure is detected.

Annex4: TP to Z165

	ConnEstFailReport field descriptions

	measResultFailedCell

This field refers to the last measurement results taken in the cell, where connection establishment failure or connection resume failure happened.

	measResultNeighCells

This field refers to the neighbour cell measurements when connection establishment failure or connection resume failure happened.

	numberOfConnFail

This field is used to indicate the latest number of consecutive failed connection setup or resume attempts in the same cell. 


Annex5: TP to Z166
1st Change:

5.3.3.7
T300 expiry

The UE shall:

*/Unrelated Part omitted */
2>
store the following connection establishment failure information in the VarConnEstFailReport by setting its fields as follows:

*/Unrelated Part omitted */
3>
set the absoluteFrequencyPointA to indicate the absolute frequency of the reference resource block associated to the random-access resources used in the random access procedure;

3>
set the locationAndBandwidth and subcarrierSpacing associated to the UL BWP of the random-access resources used in random access procedure;

3>
set the msg1-FrequencyStart, msg1-FDM and msg1-SubcarrierSpacing associated to contention based the random-access resources used in random access procedure;
3>
set perRAInfoList to indicate random access failure information as specified in 5.3.10.3;
2nd Change:

5.3.13.5
T319 expiry or Integrity check failure from lower layers while T319 is running

*/Unrelated Part omitted */

2>
store the following connection resume failure information in the VarConnEstFailReport by setting its fields as follows:

*/Unrelated Part omitted */
3>
set the absoluteFrequencyPointA to indicate the absolute frequency of the reference resource block associated to the random-access resources used in the random access procedure;

3>
set the locationAndBandwidth and subcarrierSpacing associated to the UL BWP of the random-access resources used in random access procedure;

3>
set the msg1-FrequencyStart, msg1-FDM and msg1-SubcarrierSpacing associated to contention based the random-access resources used in random access procedure;
3>
set perRAInfoList to indicate random access failure information as specified in 5.3.10.3;
3rd Change:

UEInformationResponse message

-- ASN1START

-- TAG-UEINFORMATIONRESPONSE-START

*/Partially Omitted*/
ConnEstFailReport-r16 ::=            SEQUENCE {

    measResultFailedCell-r16             MeasResultFailedCell-r16,

    locationInfo-r16                     LocationInfo-r16                    OPTIONAL,

    measResultNeighCells-r16             SEQUENCE {

        measResultNeighCellListNR            MeasResultList2NR-r16           OPTIONAL,

        measResultNeighCellListEUTRA         MeasResultList2EUTRA-r16        OPTIONAL

    },

numberOfConnFail-r16                 INTEGER (1..8),
    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, 
    timeSinceFailure-r16                 TimeSinceFailure-r16,

    ...

}
Reference

TS 38.331
2

