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Introduction

LSs[1][2] have been received from RAN3 and SA5 to discuss SCG failure information optimization and the feasibility of using rlf-report as assistance information for NW to resolve the PCI collision/confusion issues. The contribution intends to discuss these topics case by case.
Discussion
SN failure information report
RAN3 has sent an LS[1] to RAN2 about the required information for SCG failure information optimization which includes a connectionFailureType to differentiate between radio link failure or SN change failure. During post meeting email discussion [Post114-e][852][SON/MDT], there is a majority views that connectionFailureType can be derived based on the FailureType included in SCG failure information, which is unnecessarily true for SCG failure information.

------------------------------------------------------- From 38331 ---------------------------------------------------------
5.3.10.3
Detection of radio link failure
The UE shall:
<irrelevant part omitted>
1>
else:
2>
during a DAPS handover: the following only applies for the target PCell;
2>
upon T310 expiry in PCell; or

2>
upon T312 expiry in PCell; or

2>
upon random access problem indication from MCG MAC while neither T300, T301, T304, T311 nor T319 are running; or

2>
upon indication from MCG RLC that the maximum number of retransmissions has been reached; or

2>
if connected as an IAB-node, upon BH RLF indication received on BAP entity from the MCG; or

2>
upon consistent uplink LBT failure indication from MCG MAC while T304 is not running:

3>
if the indication is from MCG RLC and CA duplication is configured and activated for MCG, and for the corresponding logical channel allowedServingCells only includes SCell(s):

4>
initiate the failure information procedure as specified in 5.7.5 to report RLC failure.

3>
else:

4>
consider radio link failure to be detected for the MCG, i.e. MCG RLF;

<irrelevant part omitted>
5.7.3.5
Actions related to transmission of SCGFailureInformation message

The UE shall set the contents of the SCGFailureInformation message as follows:

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

2>
set the failureType as t310-Expiry;

1>
else if the UE initiates transmission of the SCGFailureInformation 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 SCGFailureInformation 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 SCGFailureInformation 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;

------------------------------------------------------- From 38331 --------------------------------------------------------
Shown in above text is the current UE behavior for setting failureType in SCG failure information. It can be observed that, in case failureType setting for MCG failure information or RLF-report of PCell, UE only includes failureType as randomAccesspRroblem when T304 is not running, which guarantees that all reconfigurationWithSync failure can be identified via MCG failure information or rlf-report. While for SCG failure information, UE will include failureType as randomAccessProblem regardless T304 is running or not. 
Observation 1: UE sets failureType as randomAccessProblem in SCG failure information regardless T304 is running or not, which is different from the failureType determination in failure report in MN.
If T304 is running in SN and random access problem is detected in SN, UE will set failureType in SCG failure information as randomAccessProblem while the actual failure cause is reconfigurationWithSync Failure. As a consequence, for SCG failure information with failureType set as “randomAccessProblem” the actual failure type could be either SN failure or reconfigurationWithSync Failure. Therefore it is impossible for NW to differentiate SN failure from reconfigurationWithSync failure based on failureType.
Observation 2: For SCG failure information with failureType set as “randomAccessProblem” the actual failure type could be either SN failure or reconfigurationWithSync Failure(for RA problem detected during running of T304), which makes it impossible for NW to derive failure type based on failureType included in SCG failure information.

One simple fix is to introduce in SCG failure information an indication to indicate whether T304 is running by the time when UE initiates transmission of the SCGFailureInformation message to provide random access problem indication from SCG MAC so that NW can based on the status of T304 to know if the reported failure is a reconfigurationWithSync failure or not.

Proposal 1: Introduce an indication in SCG failure information to indicate whether T304 is running by the time when SCGFailureInformation message is transmitted to provide random access problem indication from SCG MAC.
PCI collision/confusion resolution
In LS [2] SA5 ask RAN2 about the feasibility to support C-PCI management using RLF-report in existing PM, trace subscriber and Trace record.

On necessity
PCI confusion in LTE is resolved by CGI report procedure. The same procedure (i.e., CGI report) is also introduced in NR for ANR purpose, which seems to be applicable for resolving PCI confusion issues. The justification on introducing other mechanism for resolving PCI collision/confusion requires further discussion.
Observation 3: Similar to LTE, CGI report procedure in NR can also used to resolve PCI confusion in NR as well, it needs further discussion why new mechanism is needed.
On feasibility
In the LS received from SA5[2] examples of PCI confusion and PCI conflict are described, which is as illustrated in the following figures.
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Figure 2-1 Example of PCI collision
PCI Collision

According to [2], the PCI collision is when neighboring cell share the same PCIs, and lead to RLF in the original camped cell, and an example is depicted in 2Figure -1
. As illustrated in the figure, UE might assume it is staying in cell-3 of gNB1 while it is moving towards cell-4 of gNB2. Since UE can detect strong RSRP from PCI3, it will assume it can stay in the same cell while it is actually loss signal from gNB1 since it is moving away from gNB1. As a result, it is likely UE will experience RLF, and successfully reestablishes to cell-4 of gNB2. In such case, UE will store an in the rlf-Report that an RLF happens with FailedPCellId set to CGI of cell-3, and reestablishmentCellId set to CGI of cell-4, and the rlf-Report will be forwarded to gNB1 to analysis the failure cause to perform necessary optimization.

Observation 4: In case of PCI collision, UE will includes radio link failure information in the RLF-Report with connectionFailureType set to rlf,FailedPCellId set to CGI of failed PCell, and reestablishmentCellId set to CGI of the cell selected when T311 is running.
PCI confusion
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Figure 2-2 Example of PCI confusion
Based on [2], an example of PCI confusion is illustrated as in 2Figure -2
, where UE is handover to target cell but fails and reestablishment in a cell with the same PCI as the failed target cell. Since cell-9 of gNB3 and cell-4 of gNB2 share the same PCI, it is possible UE report the CGI of cell-9 to gNB1 through report CGI procedure, and afterwards UE includes in the neighboring cell measurements that PCI-3 is a good candidate for HO. Since the PCI-CGI info is included in gNB1, NW might HO UE from gNB1 to gNB3 while UE is moving to gNB2, in such case UE will most likely fails the HO and reestablishes in cell-4 of gNB2. In such case, UE will store in the rlf-Report there is a HO failure happens and includes the failedPCellId as the PCI+Frequency of target PCell (cell-9) and set the reestablishmentCellId as the CGI of the cell selected whenT311 is running(cell-4). Observation 5: In case of PCI conflict, UE will includes HO failure information in the RLF-Report with connectionFailureType set to hof, failedPCellId as the PCI+Frequency of target PCell and reestablishmentCellId as the CGI of the cell selected whenT311 is running, in which target PCell and reestablished cell share the same PCI.

In general, the work flaw proposed in [2] is workable, but the key point of this method is that whether NW can based on the CGI information included in rlf-report to derive the PCI of failed cell and reestablishment cell. Following are the CGI format used in current rlf-report.

Observation 6: The key point of using RLF report for PCI collision resolution is that whether NW can based on the CGI information included in rlf-report to derive the PCI of failed cell and reestablishment cell. 

Following are the CGI format used in current rlf-report.

----------------------------------------------------------- From 38331 ------------------------------------------------------------

	CGI-Info-Logging field descriptions

	cellIdentity
Unambiguously identify a cell within the context of the PLMN. It belongs the first PLMN-IdentityInfo IE of PLMN-IdentityInfoList in SIB1.

	plmn-Identity

Identifies the PLMN of the cell for the reported cellIdentity: the first PLMN entry of plmn-IdentityList (in SIB1) in the instance of PLMN-IdentityInfoList that contained the reported cellIdentity.

	trackingAreaCode

Indicates Tracking Area Code to which the cell indicated by cellIdentity field belongs.


----------------------------------------------------------- From 38331 -------------------------------------------------------

According to description highlighted above, it can be observed that the CGI included in the rlf-Report consists of the cellIdentity belonging to the first PLMN-IdentityInfo IE of PLMN-IdentityInfoList in SIB1 and the first PLMN entry of plmn-IdentityList (in SIB1) in the instance of PLMN-IdentityInfoList that contained the reported cellIdentity, which is different from the CGI info reported through CGI report procedure. 
Observation 7: The CGI used to identify the cell included in the rlf-Report only consists of the cellIdentity belonging to the first PLMN-IdentityInfo IE of PLMN-IdentityInfoList in SIB1 and the first PLMN entry of plmn-IdentityList (in SIB1) in the instance of PLMN-IdentityInfoList that contained the reported cellIdentity, which is different from the CGI info reported through CGI report procedure. 

Only the first entry in plmn-identities in SIB1 is used as CGI-Logging-Info in logged MDT is because normally it is the vendor towing the basestation that is in responsible for maintenance and problem fixing of the equipment. It is not standardized in specs whether NW can use the CGI-Info-logging can be used to identify the PCI configured, therefore the adaptability and applicability of such method needs further discussion.

Proposal 2: RAN2 further discuss the necessity and applicability of using rlf-report to resolve the the PCI collision/confusion problem.
Conclusion and proposals

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

On SN failure information

Observation 1: UE sets failureType as randomAccessProblem in SCG failure information regardless T304 is running or not, which is different from the failureType determination in failure report in MN.
Observation 2: For SCG failure information with failureType set as “randomAccessProblem” the actual failure type could be either SN failure or reconfigurationWithSync Failure(for RA problem detected during running of T304), which makes it impossible for NW to derive failure type based on failureType included in SCG failure information.

Proposal 1: Introduce an indication in SCG failure information to indicate whether T304 is running by the time when SCGFailureInformation message is transmitted to provide random access problem indication from SCG MAC.
On PCI collision

Observation 3: Similar to LTE, CGI report procedure in NR can also used to resolve PCI confusion in NR as well, it needs further discussion why new mechanism is needed.
Observation 4: In case of PCI collision, UE will includes radio link failure information in the RLF-Report with connectionFailureType set to rlf,FailedPCellId set to CGI of failed PCell, and reestablishmentCellId set to CGI of the cell selected when T311 is running.
Observation 5: In case of PCI conflict, UE will includes HO failure information in the RLF-Report with connectionFailureType set to hof, failedPCellId as the PCI+Frequency of target PCell and reestablishmentCellId as the CGI of the cell selected whenT311 is running, in which target PCell and reestablished cell share the same PCI.

Observation 6: The key point of using RLF report for PCI collision resolution is that whether NW can based on the CGI information included in rlf-report to derive the PCI of failed cell and reestablishment cell.

Observation 7: The CGI used to identify the cell included in the rlf-Report only consists of the cellIdentity belonging to the first PLMN-IdentityInfo IE of PLMN-IdentityInfoList in SIB1 and the first PLMN entry of plmn-IdentityList (in SIB1) in the instance of PLMN-IdentityInfoList that contained the reported cellIdentity, which is different from the CGI info reported through CGI report procedure. 

Proposal 2: RAN2 further discuss the necessity and applicability of using rlf-report to resolve the the PCI collision/confusion problem.
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