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Introduction

Following agreements have been achieved in RAN2#116-e on SCG failure information:

	Agreements:

1: The UE needs to include RA information in case that failureType is set to randomAccessProblem or beamFailureRecoveryFailure-r16.

2: RA-InformationCommon-r16 is used as a baseline to indicate random-access related information set by the PSCell.

3: The parameter connectionFailureType could reuse the current failureType in SCG failure message. FFS on enhancements.

The condition “failureType is set to synchReconfigFailureSCG” for including RA information.


=>
FFS: Introduce one bit flag to indicate whether T304 is running or not in SCG failure message.


It is agreed that for connectionFailureType , existing failureType as included in SCG failure message can be reused, and whether further enhancement, i.e., indication of T304 status, is needed is ffs. This contribution intends to clarify UE behavior on setting failureType of SCG failure message and discuss the necessity to introduce the indication of T304 status in SCG failure message.
Discussion

According to current specs, the description of UE’s behavior on setting failureType when random access problem is detected in lower layer is different, and this issue has been discussed several times in previous meetings. Finally the following consensus has been reached in RAN2#114-e:
	From RAN2#114-e

R2-2105503
Further clarification on random access problem
ZTE Corporation, Sanechips
discussion
Rel-15
NR_newRAT-Core

[005] Noted

[005] Confirm that UE shall not declare MCG RLF upon MCG RACH/LBT failure detection while MCG T304 is running (no spec change is needed).

[005] Confirm that R16 UE shall declare SCG RLF upon SCG RACH/LBT failure detection while SCG T304 is running (no spec change is needed).


Observation 1: It has been confirmed in RAN2#114-e that R16 UE will declare SCG RLF upon  RACH/LBT failure detection while SCG T304 is running (no spec change is needed).

--------------------------------------------------- From 38.331-g60 starts --------------------------------------------------
5.3.10.3
Detection of radio link failure
<Unrelated part omitted>

The UE shall:

1>
upon T310 expiry in PSCell; or

1>
upon T312 expiry in PSCell; or

1>
upon random access problem indication from SCG MAC; or

1>
upon indication from SCG RLC that the maximum number of retransmissions has been reached; or

1>
if connected as an IAB-node, upon BH RLF indication received on BAP entity from the SCG; or

1>
upon consistent uplink LBT failure indication from SCG MAC:

2>
if the indication is from SCG RLC and CA duplication is configured and activated for SCG, and for the corresponding logical channel allowedServingCells only includes SCell(s):

3>
initiate the failure information procedure as specified in 5.7.5 to report RLC failure.

2>
else:

3>
consider radio link failure to be detected for the SCG, i.e. SCG RLF;

3>
if MCG transmission is not suspended:

4>
initiate the SCG failure information procedure as specified in 5.7.3 to report SCG radio link failure.

3>
else:

4>
if the UE is in NR-DC:

5>
initiate the connection re-establishment procedure as specified in 5.3.7;

4>
else (the UE is in (NG)EN-DC):

5>
initiate the connection re-establishment procedure as specified in TS 36.331 [10], clause 5.3.7;

<Unrelated part omitted>
5.7.3.2
Initiation

A UE initiates the procedure to report SCG failures when neither MCG nor SCG transmission is suspended and when one of the following conditions is met:

1>
upon detecting radio link failure for the SCG, in accordance with subclause 5.3.10.3;

1>
upon reconfiguration with sync failure of the SCG, in accordance with subclause 5.3.5.8.3;

1>
upon SCG configuration failure, in accordance with subclause 5.3.5.8.2;

1>
upon integrity check failure indication from SCG lower layers concerning SRB3.

Upon initiating the procedure, the UE shall:

1>
suspend SCG transmission for all SRBs, DRBs and, if any, BH RLC channels;

1>
reset SCG MAC;

1>
stop T304 for the SCG, if running;

1>
stop conditional reconfiguration evaluation for CPC, if configured;

1>
if the UE is in (NG)EN-DC:

2>
initiate transmission of the SCGFailureInformationNR message as specified in TS 36.331 [10], clause 5.6.13a.

1>
else:

2>
initiate transmission of the SCGFailureInformation message in accordance with 5.7.3.5.

---------------------------------------------------- From 38.331-g60 ends ---------------------------------------------------
According to above confirmed UE behavior, when UE declares radio link failure due to RandomAccess problem UE will goes to subclause , and proceeds forward as highlighted above. It can be observed that T304 will be stopped when RLF is declared, which means UE can never set the failureType to synchReconfigFailureSCG since it can only be triggered when T304 expires.

Observation 2: T304 will be stopped if UE declares RLF due to RACH failure detection while SCG T304 is running, which makes it impossible to set the failureType as synchReconfigFailureSCG since it can only be set when T304 expires.
Although there are some supports to align UE behavior for failure detection at SN/MN side,  since the issue is identified at late stage and some UEs have been implemented according to current specs. To update specs might lead to backward compatible issue since different UE implementations could exist simultaneously which could confuse NW’s understanding on the failureType reported by UE. 

Observation 3: Misalignment of SN/MN failure detection behavior is a compromised solution to avoid backward compatibility issue found at late stage.
New demand has raised in R17 SON-MDT discussion in RAN3 according to LS R2-2102639[3] received:

	LS content:

RAN3 discussed the solution for the optimization of PScell change failure for MRO in case of MR-DC. RAN3 agreed it is beneficial for the NG-RAN node to receive the list of information as shown below for the purpose of PSCell failure analysis:
CGI of the Source PSCell: the source PSCell of the last SN change. The source PSCell could be E-UTRA cell or NR cell. 
CGI of the Failed PSCell: the PSCell in which SCG failure is detected or the target PSCell of the failed PScell change. The Failed PSCell could be E-UTRA cell or NR cell.
timeSCGFailure: the time elapsed since the last PSCell change initialization until SCG failure.

connectionFailureType: radio link failure or SN change failure.
5)    random-access related information set by the PSCell


It is requested by RAN3 that UE to include the connectionFailureType in SCG failure message reported to help NW differentiate RLF from SN change failure, which could be used to help NW perform further root cause analysis, as well as is beneficial for KPI calculation, e.g., calculating the successful rate of PSChell change or MRO scenario identification.
Observation 4: New demand as raised by RAN3 to differentiate RLF and SN change failure based on the connectionFailureType information included (either explicitly or implicitly) in SCG failure message reported, which could be beneficial also for further root cause analysing, KPI calculation as well as MRO scenario differentiation.
It may be argued that SCG failure message is an immediate message that MN can derive by its implementation to know if the SCG failure caused due to randomAccessProblem is occurred in a HO or not. However in case PSCell change without MN involvement, SN can initiate PSCell change procedure without notifying MN, so that MN is not aware there is an HO initiated. In this scenario when receiving a SCG failure message with a  failureType set to RandomAccessProblem MN can only assume it is an RLF since there has no additional information for MN to aware an HO is initiated or not. Based on above analysis, it can concluded that MN could wrongly categorized an PSCell change failure as RLF failure if simply relying on existing failureType field. since it cannot always know if there is an HO initiated or not.
Observation 5: RAN3 has agreed that MN shall perform initial analysis based on SCG failure information received, e.g., based on connection failure type information, which is agreed to be explicitly derived by failureType indication in RAN2 .

Observation 6: Simply relying on existing failureType without enhancements, MN might wrongly categorize a PSCell change failure as RLF if randomAccessProblem is detected when SCG T304 is running (e.g., in case PSCell change without MN involvement)

	Agreements RAN3#113

If the sufficient time has passed between the SN change and the report of SCG failure, the source SN may has released the UE context when it receives SCG Failure Information


Moreover, in RAN3 above understanding has been confirmed which indicates that UE context might be released when receiving SCG failure information therefore based on NW’s implementation to derive the correct failure type is also unreliable.

Observation 7: It is unreliable to based on NW’s implementation to derive the correct failure type since Sn might not have UE context when receiving the SCG failure information.

To avoid wrongly categorization of connection failure type, there are two methods that can be considered:

Alt1: Modify R17 UE behavior to align the failure detection behavior between MN and SN;
Alt 2: To introduce additional indication in SCG failure information to indicate whether T304 is running or not when SCG failure message is initiated due to Random access failure detected 
Considering alt 2 only required one-bit indication in SCG failure message and it won’t re-open the long and time-consuming discussion on UE behavior, it is suggest to go with alt 2.

Observation 8: Introducing one indication in SCG failure message to indicate whether T304 is running or not is a simple fix since it only requires one-bit signalling and won’t re-open the time-consuming discussion on UE behavior modification.
Proposal 1: To introduce one-bit indication in SCG failure message to indicate whether T304 is running or not when the SCG failure is triggered due to random access indication received.
The same problem also exists for the case LBT failure indication is received when T304 is running therefore the same enhancements is needed here. Although NR-U has not been discussed yet in this release due to limited time budget and its low priority,  since the solution is the same, it is also suggested to adopt the same enhancement for consistent uplink LBT failure case.

Observation 9: The same situation happens when consistent uplink LBT failure indication is received when T304 is running, which can be beneficial from the same enhancement.

Proposal 2: To introduce one-bit indication in SCG failure message to indicate whether T304 is running or not when the SCG failure is triggered due to consistent uplink LBT failure indication received.

Conclusion and proposals

Based on above analysis, we have the following proposals: 

Observation 1: It has been confirmed in RAN2#114-e that R16 UE will declare SCG RLF upon  RACH/LBT failure detection while SCG T304 is running (no spec change is needed).

Observation 2: T304 will be stopped if UE declares RLF due to RACH failure detection while SCG T304 is running, which makes it impossible to set the failureType as synchReconfigFailureSCG since it can only be set when T304 expires.
Observation 3: Misalignment of SN/MN failure detection behavior is a compromised solution to avoid backward compatibility issue found at late stage.
Observation 4: New demand as raised by RAN3 to differentiate RLF and SN change failure based on the connectionFailureType information included (either explicitly or implicitly) in SCG failure message reported, which could be beneficial also for further root cause analysing, KPI calculation as well as MRO scenario differentiation.
Observation 5: RAN3 has agreed that MN shall perform initial analysis based on SCG failure information received, e.g., based on connection failure type information, which is agreed to be explicitly derived by failureType indication in RAN2 .

Observation 6: Simply relying on existing failureType without enhancements, MN might wrongly categorize a PSCell change failure as RLF if randomAccessProblem is detected when SCG T304 is running (e.g., in case PSCell change without MN involvement)

Observation 7: It is unreliable to based on NW’s implementation to derive the correct failure type since Sn might not have UE context when receiving the SCG failure information.

Observation 8: Introducing one indication in SCG failure message to indicate whether T304 is running or not is a simple fix since it only requires one-bit signalling and won’t re-open the time-consuming discussion on UE behavior modification.

Observation 9: The same situation happens when consistent uplink LBT failure indication is received when T304 is running, which can be beneficial from the same enhancement.
Proposal 1: To introduce one-bit indication in SCG failure message to indicate whether T304 is running or not when the SCG failure is triggered due to random access indication received.
Proposal 2: To introduce one-bit indication in SCG failure message to indicate whether T304 is running or not when the SCG failure is triggered due to consistent uplink LBT failure indication received.
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