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1
Introduction
At RAN2#114-e meeting, the compatibility issue was discussed and it was finally postponed [1]. The corresponding discussion paper and minutes are listed as below:
R2-2106464
Discussion on compatibility issue on failure type for NR SCG failure
CATT
discussion

- 
[022] Rap: Proposal 11: Postpone the issue on unknown code point in NR SCG failure mentioned in R2-2106464. Companies are invited to check their implementation and propose solution (if needed) to next meeting.
· [022] Postponed

This paper is to discuss the issue and solutions.
2
Discussion
2.1   Issue analysis
In TS 36.331, the failureType-r15 was introduced from Rel-15, and it was initially not extensible (i.e. no extension mark, no spare values). Since TS 36.331 v16.1.0, RAN2 introduced the value other-r16 in the field failureType-r15. V15.14.0 and V16.5.0 are listed as below:
TS 36.331 v15.14.0:

–
SCGFailureInformationNR
FailureReportSCG-NR-r15 ::=

SEQUENCE {


failureType-r15





ENUMERATED {












t310-Expiry, randomAccessProblem,












rlc-MaxNumRetx,












synchReconfigFailureSCG, scg-reconfigFailure,












srb3-IntegrityFailure},


measResultFreqListNR-r15



MeasResultFreqListFailNR-r15

OPTIONAL,


measResultSCG-r15





OCTET STRING





OPTIONAL,


...

}

TS 36.331 v16.5.0:

–
SCGFailureInformationNR
FailureReportSCG-NR-r15 ::=

SEQUENCE {


failureType-r15





ENUMERATED {












t310-Expiry, randomAccessProblem,












rlc-MaxNumRetx,












synchReconfigFailureSCG, scg-reconfigFailure,












srb3-IntegrityFailure, other-r16},


measResultFreqListNR-r15



MeasResultFreqListFailNR-r15

OPTIONAL,


measResultSCG-r15





OCTET STRING





OPTIONAL,


...,


[[
locationInfo-r16



LocationInfo-r10





OPTIONAL,



logMeasResultListBT-r16


LogMeasResultListBT-r15




OPTIONAL,



logMeasResultListWLAN-r16

LogMeasResultListWLAN-r15



OPTIONAL,



failureType-v1610



ENUMERATED {t312-Expiry, scg-lbtFailure,












beamFailureRecoveryFailure, bh-RLF-r16, spare4,

 












spare3, spare2, spare1}
OPTIONAL


]]

}

In TS 38.331, it has been specified that the UE shall include R15 failureType (and set it as other) if R16 failureType is set.

	5.7.3.3
Failure type determination for (NG)EN-DC

The UE shall set the SCG failure type as follows:

1>
if the UE initiates transmission of the SCGFailureInformationNR message due to T310 expiry:

2>
set the failureType as t310-Expiry;

1>
else if the UE initiates transmission of the SCGFailureInformationNR message due to T312 expiry:

2>
set the failureType as other and set the failureType-v1610 as t312-Expiry;
1>
else if the UE initiates transmission of the SCGFailureInformationNR message to provide reconfiguration with sync failure information for an SCG:

2>
set the failureType as synchReconfigFailureSCG;

1>
else if the UE initiates transmission of the SCGFailureInformationNR message to provide random access problem indication from SCG MAC:

2>
if the random access procedure was initiated for beam failure recovery:

3>
set the failureType as other and set the failureType-v1610 as beamFailureRecoveryFailure;
2>
else:

3>
set the failureType as randomAccessProblem;


We think that the UE may include the field failureType-r15 (and set it to other-r16) even in R15 eNB+R16 gNB deployment, and then it may lead to problems at network side. For a R16 UE, it may report failureType-v1610 and the value other-r16 for failureType-r15. Detailed analysis are shown in the following table.
	R16 failureType
	Whether a R16 UE will report it to R15 eNB (R15 eNB + R16 gNB)

	t312-Expiry
	Maybe

	scg-lbtFailure
	Maybe

	beamFailureRecoveryFailure
	Maybe. The value beamFailureRecoveryFailure is related to eMIMO which was introduced in Rel-15, and a R16 UE may even report the value under R15 eNB+R15 gNB

	bh-RLF-r16
	Maybe not. We think the feature will anyway need R16 eNB+R16 gNB

	Future extensions
	Maybe or maybe not


Observation 1: For a R16 UE, it may report “failureType-r15=other-r16 AND failureType-v1610” to R15 eNB (R15 eNB+R16 gNB for EN-DC), because the UE may trigger the R16 failureType.
R15 eNB, the current implementation is follow the deign as below (from TS 36.331 v15.14.0).

–
SCGFailureInformationNR
FailureReportSCG-NR-r15 ::=

SEQUENCE {


failureType-r15





ENUMERATED {












t310-Expiry, randomAccessProblem,












rlc-MaxNumRetx,












synchReconfigFailureSCG, scg-reconfigFailure,












srb3-IntegrityFailure},

measResultFreqListNR-r15



MeasResultFreqListFailNR-r15

OPTIONAL,


measResultSCG-r15





OCTET STRING





OPTIONAL,


...

}

According to TS 36.413 (and also TS 38.413), it specifies that a transfer syntax error is caused if an unspecified value is received in the receiver side and relevant text is shown as below. Even if the definition is not for RRC specifications, we think it is a common rule that should be followed by Uu interface.
	10.2
Transfer Syntax Error

A Transfer Syntax Error occurs when the receiver is not able to decode the received physical message. Transfer syntax errors are always detected in the process of ASN.1 decoding. If a Transfer Syntax Error occurs, the receiver should initiate Error Indication procedure with appropriate cause value for the Transfer Syntax protocol error.
Examples for Transfer Syntax Errors are:

-
Violation of value ranges in ASN.1 definition of messages. E.g., if an IE has a defined value range of 0 to 10 (ASN.1: INTEGER (0..10)), and 12 will be received, then this will be treated as a transfer syntax error.
-
Violation in list element constraints. E.g., if a list is defined as containing 1 to 10 elements, and 12 elements will be received, than this case will be handled as a transfer syntax error.

-
Missing mandatory elements in ASN.1 SEQUENCE definitions (as sent by the originator of the message).

-
Wrong order of elements in ASN.1 SEQUENCE definitions (as sent by the originator of the message).


Observation 2: For R15 eNB, it will cause a transfer syntax error if receiving an SCGFailureInformationNR message with a “failureType-r15 = other-r16”.
When the error happens at R15 eNB, the eNB will discard the whole uplink message, and then it is a big challenge for the network, i.e. how to handle the SN. As a comparison, if the R15 eNB successfully decodes the SCGFailureInformationNR message, it will check the content and performs relevant actions. Unexpected network behaviours will lead to lots of problems, e.g. user experience, network capacity, problem identification.

Observation 3: The transfer syntax error mentioned in observation 2 will lead to a big challenge for the network and it will lead to lots of problems, e.g. user experience, network capacity, problem identification.
2.2   Solutions
Based on observation 1, 2 and 3, the root cause of the transfer syntax error is the value other-r16 in failureType-r15, so it is proposed to disable the value. The solution comprises two parts:
(1) for ASN.1 definition, it is proposed to add a clarification so that the UE shall not use the value other-r16 in failureType-r15
(2) since the failureType-r15 is mandatory present in SCGFailureInformationNR message, the procedural text needs some updates regarding how the UE includes both failureType-r15 and failureType-v1610. One option is that when the UE sets the failureType-v1610, the UE should select an appropriate value for failureType-r15 and it can be left to UE implementation
Detailed changes are as below: (shown in red)
TS 36.331 v16.5.0:
FailureReportSCG-NR-r15 ::=

SEQUENCE {


failureType-r15





ENUMERATED {












t310-Expiry, randomAccessProblem,












rlc-MaxNumRetx,












synchReconfigFailureSCG, scg-reconfigFailure,












srb3-IntegrityFailure, other-r16},

measResultFreqListNR-r15



MeasResultFreqListFailNR-r15

OPTIONAL,


measResultSCG-r15





OCTET STRING





OPTIONAL,


...,


[[
locationInfo-r16



LocationInfo-r10





OPTIONAL,



logMeasResultListBT-r16


LogMeasResultListBT-r15




OPTIONAL,



logMeasResultListWLAN-r16

LogMeasResultListWLAN-r15



OPTIONAL,



failureType-v1610



ENUMERATED {t312-Expiry, scg-lbtFailure,












beamFailureRecoveryFailure, bh-RLF-r16, spare4,

 












spare3, spare2, spare1}
OPTIONAL


]]

}

	SCGFailureInformationNR field descriptions

	failureType

Indicates the cause of the SCG failure. For failureType-r15, the UE shall not set the value other-r16 in this release.

	measResultFreqListNR

The field contains available results of measurements on NR frequencies the UE is configured to measure by measConfig.

	measResultSCG

Includes the NR MeasResultSCG-Failure IE as specified in TS 38.331 [82]. The field contains available results of measurements on NR frequencies the UE is configured to measure by the NR RRCConfiguration message.


TS 38.331 v16.5.0:
5.7.3.3
Failure type determination for (NG)EN-DC

The UE shall set the SCG failure type as follows:

1>
if the UE initiates transmission of the SCGFailureInformationNR message due to T310 expiry:

2>
set the failureType as t310-Expiry;

1>
else if the UE initiates transmission of the SCGFailureInformationNR message due to T312 expiry:

2>
set the failureType as other and set the failureType-v1610 as t312-Expiry;

1>
else if the UE initiates transmission of the SCGFailureInformationNR message to provide reconfiguration with sync failure information for an SCG:

2>
set the failureType as synchReconfigFailureSCG;

1>
else if the UE initiates transmission of the SCGFailureInformationNR message to provide random access problem indication from SCG MAC:

2>
if the random access procedure was initiated for beam failure recovery:

3>
set the failureType as other and set the failureType-v1610 as beamFailureRecoveryFailure;

2>
else:

3>
set the failureType as randomAccessProblem;

1>
else if the UE initiates transmission of the SCGFailureInformationNR message to provide indication from SCG RLC that the maximum number of retransmissions has been reached:

2>
set the failureType as rlc-MaxNumRetx;

1>
else if the UE initiates transmission of the SCGFailureInformationNR message due to SRB3 integrity check failure:

2>
set the failureType as srb3-IntegrityFailure;

1>
else if the UE initiates transmission of the SCGFailureInformationNR message due to Reconfiguration failure of NR RRC reconfiguration message:

2>
set the failureType as scg-reconfigFailure;

1>
else if the UE initiates transmission of the SCGFailureInformationNR message due to consistent uplink LBT failures:

2>
set the failureType as other and set the failureType-v1610 as scg-lbtFailure;

1> else if connected as an IAB-node and the SCGFailureInformationNR is initiated due to the reception of a BH RLF indication on BAP entity from the SCG:

2>
set the failureType as other and set failureType-v1610 as bh-RLF.

Note: If the failureType-v1610 is set, it is up to UE implementation how to set the value (except the value other) in failureType.
Proposal: In TS 36.331 v16.5.0, it is proposed to add a clarification that the UE shall not use the value other-r16 in failureType-r15. In TS 38.331 v16.5.0, it is proposed to clarify the procedural text, i.e. when the UE sets the failureType-v1610, it is up to UE implementation how to set the value (except the value other) in failureType-r15.
3
Conclusion
In this paper, based on the compatibility issue on failure type for NR SCG failure (postponed from RAN2#114-e meeting), we provide some technical analysis as well as solutions. Firstly, we think the issue will lead to unexpected network behaviours and then it will lead to lots of problems. Secondly, we propose to disable the value other-r16 and we also provide detailed changes correspondingly.
Our observations and proposals are listed as below:

Observation 1: For a R16 UE, it may report “failureType-r15=other-r16 AND failureType-v1610” to R15 eNB (R15 eNB+R16 gNB for EN-DC), because the UE may trigger the R16 failureType.
Observation 2: For R15 eNB, it will cause a transfer syntax error if receiving an SCGFailureInformationNR message with a “failureType-r15 = other-r16”.
Observation 3: The transfer syntax error mentioned in observation 2 will lead to a big challenge for the network and it will lead to lots of problems, e.g. user experience, network capacity, problem identification.
Proposal: In TS 36.331 v16.5.0, it is proposed to add a clarification that the UE shall not use the value other-r16 in failureType-r15. In TS 38.331 v16.5.0, it is proposed to clarify the procedural text, i.e. when the UE sets the failureType-v1610, it is up to UE implementation how to set the value (except the value other) in failureType-r15.

4
References
[1]
Draft_R2-114-e_Meeting_Report_v1
4 / 5

