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1
Introduction

In RAN3-110e meeting, RAN3 discussed several issues about MRO for SN change failure, and have the following agreements and the open issues.

	“PSCell change” shall be mentioned in the definitions

WA: No need to transmit Time threshold (i.e. the Tstore_UE_cntxt) over network interface.
Prioritize NR-NR DC only

- Whether “MN’s action” shall be mentioned in the definitions;

- Whether to enhance SCG Failure Information e.g. CGI of the Source PSCell, CGI of the Failed PSCell, timeSCGFailure;

- Which message is used from MN to the Source SN for SN triggered Pscell change;

 To be continued...


This paper discusses the open issues and provides our proposals.

2
Discussion
2.1
Whether “MN’s action” shall be mentioned in the definitions
Companies had different preference at last meeting. On the one hand, the MN’s action cannot be avoided. That’s why some companies prefer to have “MN’s action” to make the definition clear. On the other hand, the other companies think the MN may have some specific implementation for DC decision then it’s not proper to have “MN’s decision” in the definition part.

This is a “must” solved issue. We should find somewhere for comprise. Considering we will have two parts in the specification i.e. definition part and detection part. For the MN’s role, we could leave it to the detection part discussion. We can try to make the definition as general as enough. The root cause analysis of SN change failure depends on whether a suitable PSCell candidate is found or not after SCG failure. 
Without above consideration, we proposed a compromised definition as follows:

· Too late PSCell change: an SCG failure occurs after the UE has stayed for a long period of time in the PSCell; a suitable different PSCell is found, e.g. based on the measurements reported from the UE.

· Too early PSCell change: an SCG failure occurs shortly after a successful PSCell change from a source PSCell to a target PSCell or a PSCell change failure occurs during the PSCell change procedure; source PSCell is a suitable PSCell, e.g. based on the measurements reported from the UE.
· Triggering PSCell change to wrong PSCell: an SCG failure occurs shortly after a successful PSCell change from a source PSCell to a target PSCell or a PSCell change failure occurs during the PSCell change procedure; a suitable PSCell different with source PSCell or target PSCell is found, e.g. based on the measurements reported from the UE.

Proposal 1: RAN3 to agree the above definitions. The TP is provided in [1].
2.2
MN’s role in SN triggered SN change failure
RAN3 had agreement that MN corrects own configurations in MN triggered SN change failure. But it’s unclear what is MN’s role in SN triggered SN change failure. Three options were proposed in the last meeting:
Option 1: MN has initial analysis for SCG failure.

Option 2: MN forwards the SCGFailureInformation to the last serving SN. The last serving SN perform MRO analysis. 
Option 3: Both option 1 and option 2.

The final decision of SN addition/change is made always by MN. It means that the MN has overall information about SN change failure, such as MN or SN triggers SN change procedure where SCG failure occurs and which node the source SN is in case of SN triggered SN change. 
In R3-109e meeting, RAN3 agreed:

	In case of a PSCell change failure, when the SN is responsible for SCG mobility, the MN forwards the SCGFailureInformation to the SN initiating the last PSCell change (or the last serving SN, in case of too late SN change).


Therefore, when SCGFailureInformation is sent to the MN from the UE, MN has to decide MN or SN triggers SN change, and the node SCGFailureInformation should be forwarded to if SN triggered SN change. It means the MN must have initial analysis, otherwise it cannot make decision for forwarding SCG failure report.  
For we propose option 1.

Proposal 2: MN has initial analysis for SCG failure.

2.3
Failure reason detection by Enhanced SCG failure report or depending on the UE context in the network side
MN may make initial analysis on the root cause of the failure. In the last meeting, we have 2 options: network based solution, and UE report based solution. It’s not decided whether network based solution or UE report based solution should be adopted, and one of the open issues is “Whether to enhance SCG Failure Information”. We would like to analyse the issue in this section.
Approach 1: Network based solution, depending on the UE context in the network side
MN has capacity to identify MN triggered or SN triggered PSCell change, and which the SN it was if SN triggered. It means MN knows the PSCell served by the SN. The MN can also save the timer when the MN sends the SN release request message to the source SN for the successful SN change procedure. Therefore, based on these information, the MN could detect the types of PSCell change failure after receives the SCG Failure Information from the UE. It doesn't require UE enhancement. But it requires the MN has to store plenty of information by itself. It will increase the MN’s burden and be easy to produce overload issues. 
Approach 2: UE report based solution, including additional information in SCG Failure Information e.g. similar contents as in RLF Report.
RAN3 has agreed the UE reporting as highlighted below.
	RAN3 discussed the RACH Optimization and Mobility Robustness Optimisation features for the NG RAN and agreed, as described in TR 37.816, the information that should be signalled by a UE to the NG RAN as part of the RACH Report, RLF Report and Successful Handover Report. 

RAN3 agreed that the information in the above reports should also apply to the SN node for MR-DC case.


And considering the similar information in RLF report for handover case, some additional information, e.g. source PSCell Id, failed PSCell Id, timeConnFailure, should be introduced in the SCGFailureInformation.

Let’s compare the 2 approaches as in the below table:

	
	Pros
	Cons

	Approach 1
	Not impacts on UE
	Have to store plenty of information

	Approach 2
	Avoid to store too much information in MN
	Cannot work for legacy UE


According to the pros and cons, we propose to support both the 2 approaches. Approach 1 can be used for legacy UEs. Approach 2 could be used in order to avoid too much more memory occupancy in the MN.
Proposal 3: Both 2 approaches should be supported. Approach 1 is for legacy UE, and Approach 2 is for Rel-17 UE.

The details of UE enhancement should depends on RAN2.

Proposal 4: LS to RAN2 is needed for the UE reporting.

The draft of LS to RAN2 is provided in [2].
2.4
Which message is used from MN to the Source SN for SN triggered PSCell change
Based on the discussion in the last meeting, a message is needed to transfer SCG failure information to source SN from MN in case of SN triggered PSCell change. We have 3 alternatives: 
Alternative 1: Reuse HO Report message

Alternative 2: Define a new message.

Alternative 3: Reuse Failure Indication message

MN may make initial analysis on the root cause of the failure as mentioned in the last section. So MN should send its conclusion and the necessary information such as SCGFailureInformation to source SN as what we do in tradition MRO mechanism. 
Handover Report message can be reused, because many defined IEs in Handover Report can be used to transfer the MN’s conclusion and the necessary information for network based solution or UE report based solution, for example Handover Report Type, Source cell CGI, Target cell CGI, UE RLF Report Container and so on. 

However, Failure Indication message has not the similar information. Compared with Failure Indication and introducing a new message, reusing Handover Report is simpler. So we propose to reuse Handover Report. 
Proposal 5:
Handover report can be reused to indicate the SCG failure event from the MN to the SN, including SCG Failure Information from UE and the type of SN change failure decided by MN.
Because SCG failure could occur after successful SN change procedure, it’s possible that source SN have removed the UE context. Even source SN receives SCG failure information, source SN has no idea how to associate the SCG failure information with the configuration related to SN change decision. Therefore, it needs a mechanism to associate the SCG failure information with the configuration related to SN change decision in this case.
Similar to Mobility Information in handover procedure, the SN generates a Mobility information which is associated with the configuration related to SN change decision. The information should be sent to MN during SN addition procedure. The MN transmits the Mobility Information back to the source SN. Handover Report can be reused again to transfer Mobility Information. If SCG failure occurs after successful SN triggered SN change, source SN can optimize its configuration according to the information even source SN has removed UE context. 
Proposal 6:
 Add Mobility Information in S-NODE ADDITION REQUEST ACKNOWLEDGE message and HANDOVER REPORT message.

3
Conclusions
This paper discusses SN change failure. We have the following proposals:
Proposal 1: RAN3 to agree the above definitions. The TP is provided in [1].
Proposal 2: MN has initial analysis for SCG failure.

Proposal 3: Both 2 approaches should be supported. Approach 1 is for legacy UE, and Approach 2 is for Rel-17 UE.

Proposal 4: LS to RAN2 is needed for the UE reporting.

Proposal 5:
Handover report can be reused to indicate the SCG failure event from the MN to the SN, including SCG Failure Information from UE and the type of SN change failure decided by MN.
Proposal 6:
 Add Mobility Information in S-NODE ADDITION REQUEST ACKNOWLEDGE message and HANDOVER REPORT message.
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5
TP to TS 38.423
============ Next Change ==============
8.3.1.2
Successful Operation
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Figure 8.3.1.2-1: S-NG-RAN node Addition Preparation, successful operation

The M-NG-RAN node initiates the procedure by sending the S-NODE ADDITION REQUEST message to the S-NG-RAN node.

When the M-NG-RAN node sends the S-NODE ADDITION REQUEST message, it shall start the timer TXnDCprep.

The allocation of resources according to the values of the Allocation and Retention Priority IE included in the QoS Flow Level QoS Parameters IE for each QoS flow shall follow the principles specified for the PDU Session Resource Setup procedure in TS 38.413 [5].
The S-NG-RAN node shall choose the ciphering algorithm based on the information in the UE Security Capabilities IE and locally configured priority list of AS encryption algorithms and apply the key indicated in the S-NG-RAN node Security Key IE as specified in TS 33.501 [28].

If the TSC Traffic Characteristics IE is included for a QoS flow in the S-NODE ADDITION REQUEST message, the S-NG-RAN node shall behave the same as the NG-RAN node in the PDU Session Resource Setup procedure, specified in TS 38.413 [5].
If the Additional QoS Flow Information IE is included for a QoS flow in the S-NODE ADDITION REQUEST message, the S-NG-RAN node shall behave the same as the NG-RAN node in the PDU Session Resource Setup procedure, specified in TS 38.413 [5].

For each GBR QoS flow, if the Alternative QoS Parameters Sets IE is included in the GBR QoS Flow Information IE, the S-NG-RAN node shall, if supported, behave the same as the NG-RAN node in the PDU Session Resource Setup procedure specified in TS 38.413 [5].
For each PDU session, if the Network Instance IE is included in the PDU Session Resource Setup Info – SN terminated IE contained in the PDU Session Resources To Be Added List IE and the Common Network Instance IE is not present, the S-NG-RAN node shall, if supported, use it when selecting transport network resource as specified in TS 23.501 [7].

For each GBR QoS flow, if the Offered GBR QoS Flow Information IE is included in the QoS Flows To Be Setup List IE contained in the PDU Session Resource Setup Info – SN terminated IE, the S-NG-RAN node may request the M-NG-RAN node to configure the DRB to which that QoS flow is mapped with MCG resources. 

For each PDU session, if the Non-GBR Resources Offered IE is included in the PDU Session Resource Setup Info – SN terminated IE contained in the PDU Session Resources To Be Added List IE and set to "true", the S-NG-RAN node may request the M-NG-RAN node to configure DRBs to which non-GBR QoS flows of the PDU session are mapped with MCG resources.

For each PDU session, if the Common Network Instance IE is included in the PDU Session Resource Setup Info – SN terminated IE contained in the PDU Session Resources To Be Added List IE, the S-NG-RAN node shall, if supported, use it when selecting transport network resource as specified in TS 23.501 [7].

Redundant transmission:

-
For each PDU session, if the Redundant UL NG-U UP TNL Information at UPF IE is included in the PDU Session Resource Setup Info – SN terminated IE, the S-NG-RAN node shall, if supported, use it as the uplink termination point for the user plane data for this PDU session for the redundant transmission and it shall include the Redundant DL NG-U UP TNL Information at NG-RAN IE in the PDU Session Resource Setup Response Info – SN terminated IE as described in TS 23.501 [9].

-
For each PDU session, if the Redundant Common Network Instance IE is included in the PDU Session Resource Setup Info – SN terminated IE the S-NG-RAN node shall, if supported, use it when selecting transport network resource for the redundant transmission as specified in TS 23.501 [7].

-
For each PDU session for which the Redundant QoS Flow Indicator IE is include in QoS Flows To Be Setup List IE contained in the S-NODE ADDITION REQUEST message, the S-NG-RAN node shall, if supported, store and use it as specified in TS 23.501 [7].
-
For each PDU session, if the Redundant PDU Session Information IE is included in the PDU Session Resource Setup Info - SN terminated IE in the S-NODE ADDITION REQUEST message, the S-NODE-RAN node shall, if supported, store the received information in the UE context and setup the redundant user plane resources for the concerned PDU session, as specified in TS 23.501 [7].
-
For each PDU session resource successfully setup for which the Redundant PDU Session Information IE is included in the S-NODE ADDITION REQUEST message, the S-NG-RAN node shall, if supported, include the Used RSN Information IE in the PDU Session Resource Setup Response Info – SN terminated IE in the S-NODE ADDITION REQUEST ACKNOWLEDGE message.
If the S-NODE ADDITION REQUEST message contains the Selected PLMN IE, the S-NG-RAN node may use it for RRM purposes.

If the S-NODE ADDITION REQUEST message contains the Expected UE Behaviour IE, the S-NG-RAN node shall, if supported, store this information and may use it to optimize resource allocation.

If the S-NODE ADDITION REQUEST message contains the Mobility Restriction List IE, the S-NG-RAN node, if supported, shall store this information and use it to select an appropriate SCG.

If the S-NODE ADDITION REQUEST message contains the Index to RAT/Frequency Selection Priority IE, the S-NG-RAN node may use it for RRM purposes.

If the S-NG-RAN node is a gNB and the S-NODE ADDITION REQUEST message contains the PCell ID IE, the S-NG-RAN node shall search for the target NR cell among the NR neighbour cells of the PCell indicated, as specified in the TS 37.340 [8].
If the S-NODE ADDITION REQUEST message contains the S-NG-RAN node PDU Session Aggregate Maximum Bit Rate IE, the S-NG-RAN node may use it for RRM purposes.

If the S-NODE ADDITION REQUEST message contains the MR-DC Resource Coordination Information IE, the S-NG-RAN node should forward it to lower layers and it may use it for the purpose of resource coordination with the M-NG-RAN node. The S-NG-RAN node shall consider the value of the received UL Coordination Information IE valid until reception of a new update of the IE for the same UE. The S-NG-RAN node shall consider the value of the received DL Coordination Information IE valid until reception of a new update of the IE for the same UE. If the E-UTRA Coordination Assistance Information IE or the NR Coordination Assistance Information IE is contained in the MR-DC Resource Coordination Information IE, the S-NG-RAN node shall, if supported, use the information to determine further coordination of resource utilisation between the S-NG-RAN node and the M-NG-RAN node.

If the S-NODE ADDITION REQUEST message contains the NE-DC TDM Pattern IE, the S-NG-RAN node should forward it to lower layers and use it for the purpose of single uplink transmission. The S-NG-RAN node shall consider the value of the received NE-DC TDM Pattern IE valid until reception of a new update of the IE for the same UE.
If the S-NODE ADDITION REQUEST message contains the QoS Flow Mapping Indication IE, the S-NG-RAN node may take it into account that only the uplink or downlink QoS flow is mapped to the DRB. 

For each bearer for which allocation of the PDCP entity is requested at the S-NG-RAN node:

-
the M-NG-RAN node may propose to apply forwarding of downlink data by including the DL Forwarding IE within PDU Session Resource Setup Info – SN terminated IE of the S-NODE ADDITION REQUEST message. For each bearer that it has decided to admit, the S-NG-RAN node may include the DL Forwarding GTP Tunnel Endpoint IE within the PDU Session Resource Setup Response Info – SN terminated IE of the S-NODE ADDITION REQUEST ACKNOWLEDGE message to indicate that it accepts the proposed forwarding of downlink data for this bearer.

-
the S-NG-RAN node may include for each bearer in the PDU Session Resource Setup Response Info – SN terminated IE the UL Forwarding GTP Tunnel Endpoint IE to indicates it request data forwarding of uplink packets to be performed for that bearer.
-
the M-NG-RAN node shall include RLC Mode IE for each bearer offloaded from M-NG-RAN node to S-NG-RAN node in the DRBs to QoS Flow Mapping List IE within the PDU Session Resource Setup Info – SN terminated IE of the S-NODE ADDTION REQUEST message, and the RLC Mode IE indicates the mode that the M-NG-RAN used for the DRB when it was hosted at the M-NG-RAN node.
For each bearer for which the PDCP entity is at the M-NG-RAN node:

-
the M-NG-RAN node shall include the RLC mode IE for each bearer in the DRBs To Be Setup List IE within the PDU Session Resource Setup Info – MN terminated IE of the S-NODE ADDTION REQUEST message to indicate the RLC mode has been configured at the M-NG-RAN node, so that the S-NG-RAN node shall configure the same RLC mode for this MN terminated split bearer.
The M-NG-RAN node may also propose to apply forwarding of UL data when offloading QoS flows for which in-order delivery is requested by including the UL Forwarding Proposal IE in the Data Forwarding and Offloading Info from source NG-RAN node IE within the PDU Session Resource Setup Info – SN terminated IE of the S-NODE ADDITION REQUEST message. The S-NG-RAN node may include the PDU Session Level UL Data Forwarding UP TNL Information IE in the Data Forwarding Info from target NG-RAN node IE within the PDU Session Resource Setup Response Info – SN terminated IE of the S-NODE ADDITION REQUEST ACKNOWLEDGE message to indicate that it accepts the proposed forwarding.

If the Masked IMEISV IE is contained in the S-NODE ADDITION REQUEST message the S-NG-RAN node shall, if supported, use it to determine the characteristics of the UE for subsequent handling.

If the UE Radio Capability ID IE is contained in the S-NODE ADDITION REQUEST message, the S-NG-RAN node shall, if supported, store this information in the UE context and use it as defined in TS 23.501 [7] and TS 23.502 [13].
The S-NG-RAN node shall report to the M-NG-RAN node, in the S-NODE ADDITION REQUEST ACKNOWLEDGE message, the result for all the requested PDU session resources in the following way:

-
A list of PDU session resources which are successfully established shall be included in the PDU Session Resources Admitted To Be Added List IE.

-
A list of PDU session resources which failed to be established shall be included in the PDU Session Resources Not Admitted List IE.
Upon reception of the S-NODE ADDITION REQUEST ACKNOWLEDGE message the M-NG-RAN node shall stop the timer TXnDCprep.

If the S-NODE ADDITION REQUEST ACKNOWLEDGE message contains the MR-DC Resource Coordination Information IE, the M-NG-RAN node may use it for the purpose of resource coordination with the S-NG-RAN node. The M-NG-RAN node shall consider the value of the received UL Coordination Information IE valid until reception of a new update of the IE for the same UE. The M-NG-RAN node shall consider the value of the received DL Coordination Information IE valid until reception of a new update of the IE for the same UE. If the E-UTRA Coordination Assistance Information IE or the NR Coordination Assistance Information IE is contained in the MR-DC Resource Coordination Information IE, the M-NG-RAN node shall, if supported, use the information to determine further coordination of resource utilisation between the M-NG-RAN node and the S-NG-RAN node.

The S-NG-RAN node may include for each bearer in the DRBs To Be Setup List IE in the S-NODE ADDITION REQUEST ACKNOWLEDGE message the PDCP SN Length IE to indicate the PDCP SN length for that DRB.
If the S-NG-RAN node UE XnAP ID IE is contained in the S-NODE ADDITION REQUEST message, the S-NG-RAN node shall, if supported, store this information and use it as defined in TS 37.340 [8].

If the S-NODE ADDITION REQUEST message contains the PDCP SN Length IE, the S-NG-RAN node shall, if supported, store this information and use it for lower layer configuration of the concerned MN terminated bearer.
If the S-NODE ADDITION REQUEST message contains the SN Addition Trigger Indication IE, the S-NG-RAN node shall include the RRC config indication IE in the S-NODE ADDITION REQUEST ACKNOWLEDGE message to inform the M-NG-RAN node if the S-NG-RAN node applied full or delta configuration, as specified in TS 37.340 [8].
If the S-NODE ADDITION REQUEST message contains the S-NG-RAN node Maximum Integrity Protected Data Rate Uplink IE or the S-NG-RAN node Maximum Integrity Protected Data Rate Downlink IE, the S-NG-RAN node shall use the received information when enforcing the maximum integrity protected data rate for the UE.
If the Security Indication IE is included in the PDU Session Resource Setup Info – SN terminated IE of the S-NODE ADDITION REQUEST message, the behaviour of the S-NG-RAN node shall be the same as specified for the same IE in the PDU Session Resources To Be Setup List IE in the Handover Preparation procedure, for the concerned PDU session, and the S-NG-RAN node shall include the Security Result IE in the PDU Session Resource Setup Response Info – SN terminated IE.

If the Security Result IE is included in the PDU Session Resource Setup Info – SN terminated IE of the S-NODE ADDITION REQUEST message, the S-NG-RAN node may take the information into account when deciding whether to perform user plane integrity protection or ciphering for the DRBs that it establishes for the concerned PDU session, except if the Split Session Indicator IE is included in the PDU Session Resource Setup Info – SN terminated IE and set to "split", in which case it shall perform user plane integrity protection or ciphering according to the information in the Security Result IE. If the S-NG-RAN node is an ng-eNB, it shall reject all PDU sessions for which the Integrity Protection Indication IE is set to "required" as specified in TS 33.501 [28]. If either the S-NG-RAN node or the M-NG-RAN node is an ng-eNB, the S-NG-RAN node shall behave according to clause 6.10.4 of TS 33.501 [28] for PDU sessions for which the Integrity Protection Indication IE is set to "preferred".

The S-NG-RAN node may include the Location Information at S-NODE IE in the S-NODE ADDITION REQUEST ACKNOWLEDGE message, if respective information is available at the S-NG-RAN node.

If the Location Information at S-NODE Reporting IE set to "pscell" is included in the S-NODE ADDITION REQUEST, the S-NG-RAN node shall, start providing information about the current location of the UE. If the Location Information at S-NODE IE is included in the S-NODE ADDITION REQUEST ACKNOWLEDGE, the M-NG-RAN node shall store the included information so that it may be transferred towards the AMF.

If the Default DRB Allowed IE is included in the PDU Session Resource Setup Info – SN terminated IE of the S-NODE ADDITION REQUEST message and set to "true", the S-NG-RAN node may configure the default DRB for the PDU session.

If the S-NODE ADDITION REQUEST ACKNOWLEDGE message includes the DRB IDs taken into use IE, the M-NG-RAN node, if applicable, shall act as specified in TS 37.340 [8].

If Trace Activation IE has previously been received for this UE, it shall be included in the S-NODE ADDITION REQUEST message. If the Trace Activation IE is included in the S-NODE ADDITION REQUEST message, the S-NG-RAN node shall, if supported, initiate the requested trace function as described in TS 32.422 [23].

If the Requested Fast MCG recovery via SRB3 IE set to "true" is included in the S-NODE ADDITION REQUEST message and the S-NG-RAN node decides to configure fast MCG link recovery via SRB3 as specified in TS 37.340 [8], the S-NG-RAN shall, if supported, include the Available fast MCG recovery via SRB3 IE set to "true" in the S-NODE ADDITION REQUEST ACKNOWLEDGE message.
If the QoS Monitoring Request IE is included in the QoS Flow Level QoS Parameters IE for a QoS flow contained in the DRBs To Be Setup List IE of the PDU Session Resource Setup Info – MN terminated IE, the S-NG-RAN node shall, if supported, use it to configure lower layers for the purpose of delay measurement and QoS monitoring as specified in TS 23.501 [7]. If the QoS Monitoring Reporting Frequency IE is included in the QoS Flow Level QoS Parameters IE for a QoS flow contained in the DRBs To Be Setup List IE of the PDU Session Resource Setup Info – MN terminated IE, the S-NG-RAN node shall, if supported, use it for RAN part delay reporting.

For each QoS flow which has been successfully established in the S-NG-RAN node, if the QoS Monitoring Request IE was included in the QoS Flow Level QoS Parameters IE contained in the PDU Session Resource Setup Info – SN terminated IE, the S-NG-RAN node shall store this information, and, if supported, perform delay measurement and QoS monitoring as specified in TS 23.501 [7]. If the QoS Monitoring Reporting Frequency IE was included in the QoS Flow Level QoS Parameters IE contained in the PDU Session Resource Setup Info – SN terminated IE, the S-NG-RAN node shall store this information, and, if supported, use it for RAN part delay reporting. In case such a QoS flow is included in the DRBs To Be Setup List IE of the PDU Session Resource Setup Response Info – SN terminated IE, the M-NG-RAN node shall, if supported, use it to configure lower layers for the purpose of delay measurement and QoS monitoring. If the QoS Monitoring Reporting Frequency IE is included in the DRBs To Be Setup List IE of the PDU Session Resource Setup Response Info – SN terminated IE, the M-NG-RAN node shall, if supported, use it for RAN part delay reporting.
If the S-NODE ADDITION REQUEST ACKNOWLEDGE message contains the Mobility Information IE, the M-NG-RAN node shall, if supported, store this information and use it as defined in TS 38.300 [9].
Interactions with the S-NG-RAN node Reconfiguration Completion procedure:

If the S-NG-RAN node admits at least one PDU session resource, the S-NG-RAN node shall start the timer TXnDCoverall when sending the S-NODE ADDITION REQUEST ACKNOWLEDGE message to the M-NG-RAN node. The reception of the S-NODE RECONFIGURATION COMPLETE message shall stop the timer TXnDCoverall.
Interaction with the Activity Notification procedure

Upon receiving an S-NODE ADDITION REQUEST message containing the Desired Activity Notification Level IE, the S-NG-RAN node shall, if supported, use this information to decide whether to trigger subsequent Activation Notification procedures according to the requested notification level.

============ Next Change ==============
8.4.8.2
Successful Operation
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Figure 8.4.8.2-1: Handover Report, successful operation

NG-RAN node1 initiates the procedure by sending the HANDOVER REPORT message to NG-RAN node2. When receiving the message NG-RAN node2 shall assume that a mobility-related problem was detected.

If the Handover Report Type IE is set to "HO too early" or "HO to wrong cell", then NG-RAN node1 indicates to NG-RAN node2 that, following a successful handover from a cell of NG-RAN node2 to a cell of NG-RAN node1, a radio link failure occurred and the UE attempted RRC Re-establishment or re-connected either at the original cell of NG-RAN node2 (Handover Too Early), or at another cell (Handover to Wrong Cell). The detection of Handover Too Early and Handover to Wrong Cell events is made according to TS 38.300 [9].
The HANDOVER REPORT message may include:

-
the Mobility Information IE, if the Mobility Information IE was sent for this handover from NG-RAN node2;

-
the Source cell C-RNTI IE.

If received, NG-RAN node2 uses the above information according to TS 38.300 [9].

If the Handover Report Type IE is set to "Inter-system ping-pong", then NG-RAN node2 shall deduce that a completed handover from a cell of NG-RAN node2 to a cell in another system might have resulted in an inter-system ping-pong and the UE was successfully handed over to a cell of NG-RAN node1 (indicated with Target cell CGI IE).

If the Handover Report Type IE is set to "PSCell change too late", then the NG-RAN node1, which is the M-NG-RAN node, indicates to the NG-RAN node2, which is the S-NG-RAN node, that a failure occurred at the NG-RAN node2 and the UE is configured to establish a radio link connection to a new S-NG-RAN node. The detection of PSCell Change Too Late event is made according to TS 37.340 [8].
If the Handover Report Type IE is set to " PSCell change too early" or " PSCell change to wrong PSCell ", then the NG-RAN node1, which is the M-NG-RAN node, indicates to the NG-RAN node2, which is the source S-NG-RAN node in the PSCell change procedure, that a failure occurred at the target S-NG-RAN node during or after the PSCell change procedure and the UE is configured to establish a radio link connection to either the source S-NG-RAN node (PSCell change too early), or a new S-NG-RAN node (PSCell change to wrong PSCell) other than source S-NG-RAN node or target S-NG-RAN node. The detection of PSCell Change Too Early or PSCell Change To Wrong PSCell event is made according to TS 37.340 [8].
Interaction with the Failure Indication procedure:

If NG-RAN node1 receives a UE RLF Report from an NG-RAN node via the FAILURE INDICATION message, as described in TS 38.300 [9], NG-RAN node1 may also include it in the UE RLF Report Container IE included in the HANDOVER REPORT message.
============ Next Change ==============
9.1.2.2
S-NODE ADDITION REQUEST ACKNOWLEDGE

This message is sent by the S-NG-RAN node to confirm the M-NG-RAN node about the S-NG-RAN node addition preparation.
Direction: S-NG-RAN node ( M-NG-RAN node.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	M-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID

9.2.3.16
	Allocated at the M-NG-RAN node
	YES
	reject

	S-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID

9.2.3.16
	Allocated at the S-NG-RAN node
	YES
	reject

	PDU Session Resources Admitted To Be Added List
	
	1
	
	
	YES
	ignore

	>PDU Session Resources Admitted To Be Added Item
	
	1 .. <maxnoofPDUSessions>
	
	NOTE: If neither the 
PDU Session Resource Setup Response Info – SN terminated IE 

nor the

PDU Session Resource Setup Response Info – MN terminated IE
is present in a PDU Session Resources Admitted to be Added Item IE, abnormal conditions as specified in clause 8.3.1.4 apply.
	–
	

	>>PDU Session ID
	M
	
	9.2.3.18
	
	–
	

	>>PDU Session Resource Setup Response Info – SN terminated
	O
	
	9.2.1.6
	
	–
	

	>>PDU Session Resource Setup Response Info – MN terminated
	O
	
	9.2.1.8
	
	–
	

	PDU Session Resources Not Admitted List
	O
	
	
	
	YES
	ignore

	>PDU Session Resources Not Admitted List – SN terminated
	O
	
	PDU Session Resources Not Admitted List

9.2.1.3
	
	–
	

	>PDU Session Resources Not Admitted List – MN terminated
	O
	
	PDU Session Resources Not Admitted List

9.2.1.3
	
	–
	

	S-NG-RAN node to M-NG-RAN node Container
	M
	
	OCTET STRING
	Includes the CG-Config message as defined in subclause 11.2.2 of TS 38.331 [10].
	YES
	reject

	Admitted Split SRBs
	O
	
	ENUMERATED (srb1, srb2, srb1&2, ...)
	Indicates admitted SRBs
	YES
	reject

	RRC Config Indication
	O
	
	9.2.3.72
	
	YES
	reject

	Criticality Diagnostics
	O
	
	9.2.3.3
	
	YES
	ignore

	Location Information at S-NODE
	O
	
	Target Cell Global ID

9.2.3.25
	Contains information to support localisation of the UE
	YES
	ignore

	MR-DC Resource Coordination Information
	O
	
	9.2.2.33
	Information used to coordinate resource utilisation between M-NG-RAN node and S-NG-RAN node. 
	YES
	ignore

	Available fast MCG recovery via SRB3
	O
	
	ENUMERATED (true, ...)
	Indicates the fast MCG recovery via SRB3 isenabled.
	YES
	ignore

	Mobility Information
	O
	
	BIT STRING (SIZE (32))
	Information related to the SN change; S-NG-RAN node provides it in order to enable later analysis of the conditions that led to wrong SN change.
	YES
	ignore


	Range bound
	Explanation

	maxnoofPDUSessions
	Maximum no. of PDU sessions. Value is 256


============ Next Change ==============
9.1.3.17
HANDOVER REPORT
This message is sent by NG-RAN node1 to NG-RAN node2 to report a handover failure event, or a PSCell change failure event, or other critical mobility problem.

Direction: NG-RAN node 1 ( NG-RAN node 2.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	ignore

	Handover Report Type
	M
	
	ENUMERATED (HO too early, HO to wrong cell, Inter-system ping-pong. …, PSCell change too late, PSCell change too early, PSCell change to wrong PSCell)
	
	YES
	ignore

	Handover Cause
	M
	
	Cause

9.2.3.2
	Indicates the cause employed for handover or PSCell change from NG-RAN node 2
	YES
	ignore

	Source cell CGI
	M
	
	Global NG-RAN Cell Identity

9.2.2.27 

	NG-RAN CGI of source cell for handover or PSCell change procedure (in NG-RAN node 2)
	YES
	ignore

	Target cell CGI
	M
	
	Global NG-RAN Cell Identity

9.2.2.27
	NG-RAN CGI of target cell for handover or PSCell change procedure (in NG-RAN node 1).

If the Handover Report Type is set to "Inter-system ping-pong", it contains the target cell of the inter system handover from the other system to NG-RAN node 1 cell
	YES
	ignore

	Re-establishment cell CGI
	C-

ifHandoverReportType HoToWrongCell
	
	Global Cell Identity

9.2.2.73
	CGI of cell where UE attempted re-establishment or where UE successfully re- connected after the failure or new suitable cell for SN configuration
	YES
	ignore

	Target cell in E-UTRAN
	C-

ifHandoverReportType Intersystempingpong
	
	OCTET STRING
	Encoded according to Global Cell ID in the Last Visited E-UTRAN Cell Information IE, as defined in in TS 36.413 [31]
	YES
	ignore

	Source cell C-RNTI
	O
	
	BIT STRING (SIZE (16))
	C-RNTI allocated at the source NG-RAN node (in NG-RAN node 2)
	YES
	ignore

	Mobility Information
	O
	
	BIT STRING (SIZE (32))
	Information provided in the HANDOVER REQUEST message from NG-RAN node 2 for handover case or  information provided in the S-NODE ADDITION REQUEST ACKNOWLEDGE  message from the NG-RAN node 2 for PSCell change scenario.
	YES
	ignore

	UE RLF Report Container
	O
	
	9.2.2.59
	The UE RLF Report Container IE received in the FAILURE INDICATION message if Handover Report Type IE is set to the value “HO too early” or “HO to wrong cell”; or  SCGFailureInformation message message as defined in TS 38.331 [10] or the SCGFailureInformationEUTRA message as defined in TS 36.331 [14] if Handover Report Type IE is set to the value “PSCell change too late” or “PSCell change too early” or “PSCell change to wrong PSCell”.
	YES
	ignore

	Mobility Information
	O
	
	BIT STRING (SIZE (32))
	Information related to the PSCell change; S-NG-RAN node provides it in order to enable later analysis of the conditions that led to wrong PSCell change.
	YES
	ignore


	Condition
	Explanation

	ifHandoverReportType HoToWrongCell
	This IE shall be present if the Handover Report Type IE is set to the value "HO to wrong cell" or “PSCell change to wrong PSCell”

	ifHandoverReportType Intersystempingpong
	This IE shall be present if the Handover Report Type IE is set to the value "Inter-system ping-pong"


============ Start of ASN.1 change ==============
9.3.4
PDU Definitions
-------- skip unchanged part ----------
-- **************************************************************

--

-- S-NODE ADDITION REQUEST ACKNOWLEDGE

--

-- **************************************************************

SNodeAdditionRequestAcknowledge ::= SEQUENCE {


protocolIEs


ProtocolIE-Container
{{ SNodeAdditionRequestAcknowledge-IEs}},


...

}

SNodeAdditionRequestAcknowledge-IEs XNAP-PROTOCOL-IES ::= {


{ ID id-M-NG-RANnodeUEXnAPID



CRITICALITY reject

TYPE NG-RANnodeUEXnAPID






PRESENCE mandatory}|


{ ID id-S-NG-RANnodeUEXnAPID



CRITICALITY reject

TYPE NG-RANnodeUEXnAPID






PRESENCE mandatory}|


{ ID id-PDUSessionAdmittedAddedAddReqAck
CRITICALITY ignore

TYPE PDUSessionAdmittedAddedAddReqAck

PRESENCE mandatory}|


{ ID id-PDUSessionNotAdmittedAddReqAck

CRITICALITY ignore

TYPE PDUSessionNotAdmittedAddReqAck

PRESENCE optional }|


{ ID id-SN-to-MN-Container




CRITICALITY reject

TYPE OCTET STRING







PRESENCE mandatory}|


{ ID id-admittedSplitSRB




CRITICALITY reject

TYPE SplitSRBsTypes







PRESENCE optional }|


{ ID id-RRCConfigIndication




CRITICALITY reject

TYPE RRCConfigIndication





PRESENCE optional }|


{ ID id-CriticalityDiagnostics



CRITICALITY ignore

TYPE CriticalityDiagnostics




PRESENCE optional }|


{ ID id-LocationInformationSN



CRITICALITY ignore

TYPE Target-CGI








PRESENCE optional }|


{ ID id-MR-DC-ResourceCoordinationInfo

CRITICALITY ignore

TYPE MR-DC-ResourceCoordinationInfo

PRESENCE optional }|


{ ID id-AvailableFastMCGRecoveryViaSRB3

CRITICALITY ignore

TYPE AvailableFastMCGRecoveryViaSRB3

PRESENCE optional }|

{ ID id-MobilityInformation

CRITICALITY ignore

TYPE MobilityInformation

PRESENCE optional }
,


...

}

============ Start the next change ==============
9.3.5
Information Element definitions
-------- skip unchanged part ----------
-- H

HandoverReportType ::= ENUMERATED {


hoTooEarly,


hoToWrongCell,

intersystempingpong,


pSCellChangeTooLate,

pSCellChangeTooEarly,


pSCellChangeToWrongPSCell,
...

}
Hysteresis ::=                      INTEGER (0..30)
-------- skip unchanged part ----------
-- U
UERLFReportContainer ::= CHOICE {


nR-UERLFReportContainer


UERLFReportContainerNR,


lTE-UERLFReportContainer

UERLFReportContainerLTE,


choice-Extension

ProtocolIE-Single-Container { {UERLFReportContainer-ExtIEs} }

}

UERLFReportContainer-ExtIEs XNAP-PROTOCOL-IES ::= {


...

}

UERLFReportContainerLTE ::= OCTET STRING

-- This IE is a transparent container and shall be encoded as the RLF-Report-r9 IE contained in the UEInformationResponse message or information is received in the SCGFailureInformationEUTRA message (TS 36.331 [14])
UERLFReportContainerNR ::= OCTET STRING

-- This IE is a transparent container and shall be encoded as the nr-RLF-Report-r16 IE contained in the UEInformationResponse message or information is received in the SCGFailureInformation message (TS 38.331 [10])
============ End of ASN.1 change ==============
============ end of change ==============
3GPP


M-NG-RAN node
S-NG-RAN node
S-NODE ADDITION REQUEST
S-NODE ADDITION REQUEST ACKNOWLEDGE



_1627471150.vsd
NG-RAN node1


NG-RAN node2


HANDOVER REPORT



