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1
Introduction

In RAN3-110e meeting, we have some agreements and open issues for UE history information in EN-DC as following:

	UE History Information (UHI) of SN does not include HO Cause
Wait for RAN2 agreements before discussing UE History Information from UE

Enhancement of UE History Information for Secondary Node does not apply to LTE DC scenarios

Include SN UHI in the SN addition and change messages (modification FFS); information flow in both directions is not precluded at this stage

Open issues (to be discussed in next meeting):

FFS which node (MN or SN) is responsible for collecting the SN UHI. Discuss signaling impact (MN to be aware of SN initiated PSCell changes without MN involvement vs. including SN UHI in SN Release and any delay in collecting SN UHI for intra-MN handovers); how to allow the MN to use the Pscell history

If SN is responsible for collecting SN UHI, SN sends SN UHI to MN when the SN is released by adding “UE history information” IE in the following SN Release messages over XnAP and X2AP

-
S-NODE RELEASE REQUEST ACKNOWLEDGE

-
SGNB RELEASE REQUEST ACKNOWLEDGE

-
S-NODE RELEASE REQUIRED

-
SGNB RELEASE REQUIRED

FFS whether a two-dimensional structure for SN UHI (PSCells history information are listed for each PCell in the UHI) or an independent SN UHI is to be included (if an explicit correlation is not deemed useful)

FFS whether “Time spent without SCG” should be included in SN UHI

 To be continued...



In the paper we discuss the open issues and provide our proposals.
2
Discussion
We will discuss the issues based on different scenarios.

2.1 PSCell change without MN change

The following figure is a sample of PSCell change when MN is unchanged. PSCell change could occur in the cases of intra-SN and inter-SN. For example, in intra-SN case, PSCell could be changed from Cell 4 to Cell 5 in SN1; in inter-SN case, PSCell could be changed from Cell 6 in SN1 to Cell 7 in SN2. 
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Figure 1: A sample of PSCell change without MN change
For inter-SN PSCell change, MN can detect the event and know which node, MN or SN, triggers the SN change. But for intra-SN PSCell change, intra-SN PSCell change can be decided by just SN, and it’s not mandatory to inform MN once intra-SN PSCell change occurs. So MN may not know the event of intra-SN PSCell change. If MN has not the knowledge of intra-SN PSCell change, it could result in a wrong conclusion for SN change PP. 
Besides, SN can get the accurate values of the time UE stayed in a PSCell, but MN can not. Given the time UE stated in PSCell shall be included in SN UHI and only SN can get the value, SN should be responsible to collect the SN UHI.

Thus it’s reasonable that SN can send SN UHI collected by SN to MN when SN is released. 

Proposal 1: SN is responsible to collect SN UHI.

Proposal 2: SN sends SN UHI to MN when the SN is released.

After MN receives SN UHIs, MN can conclude whether SN change PP occurs or not according to the received SN UHIs. In addition, MN can detect which node, MN or SN, triggers PSCell change as mentioned, so it means MN can find out which node should be optimized if SN change PP is recognized by MN.
If MN should be optimized, it can be done by itself. If a SN should be optimized, MN should indicate the conclusion of SN change PP to the SN and the SN UHIs as well. The SN UHIs can be used to detect SN change PP by the SN itself as well.
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Figure 2: A sample of SN Change PP

Let’s look at a sample of SN change PP.
Step 1/ 2: After MN configures SN1 as an UE’s SN (cell 1 is chosen as the last PSCell in SN1, cell is included in SN UHI of SN1), MN decides to trigger MN initiated SN change procedure. In the last meeting, we agree to include SN UHI in the SN addition and change messages. But in the sample, SN1 is released after SN addition procedure to SN2. MN cannot send SN UHI of SN1 to SN2 in SN addition messages.  It means SN2 has no the knowledge of SN UHI of SN1. 
Step 3/4: After short time, SN2 decides to trigger SN initiated SN change procedure, and SN1 is configured as the UE’s SN again. If cell 1 is chosen as PSCell again, we can say that SN change PP occurs.

SN UHI of SN2 can be sent to MN within SN change messages. MN may know the PSCell in SN1 in step 4, but it’s not mandatory. We cannot assume MN always know the PSCell during SN addition procedure. MN may get SN UHI of SN1 until SN is released. At that time MN know SN UHI of SN1 and SN UHI of SN2 (including the time that the UE stayed in SN2). So MN can conclude that SN change PP occurs. 
If MN initiated SN change is incorrect, MN can optimize itself according to SN UHI that MN received. But if SN2 initiated SN change is incorrect, MN should send total SN UHIs and its conclusion to SN2 with a Xn message in order to assist SN2 to optimize SN2 itself. SN2 has not UE context after it’s released, so a non-UE associated message should be considered. We propose to reuse HANDOVER REPORT.

Proposal 3: Handover Report should be enhanced to indicate SN change PP to SN, including SN UHIs received by MN.

We observe that it has no impact in the above process even if there is no association between MN UNI and SN UHI.

Observation 1: It’s unnecessary to associate MN UHI and SN UHI in the case of PSCell change without MN change.

2.2 PSCell change with MN change

The following figure is a sample of PSCell change when MN is changed. PSCell change could occur during UE is handed over to target MN from source MN. For example, before handover, PSCell is Cell 3 in SN1. PSCell is change to Cell 4 in SN2 during handover. After handover, PSCell could be changed from Cell 4 to Cell 5 in SN2.
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Figure 3: A sample of PSCell change with MN change
The sample shows the case of inter-MN handover with SN change, which has been caught into TS 37.340, section 10.7. The corresponding message flows are:
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Figure 4: MR-DC, Inter-MN handover with/without MN initiated SN change procedure
We believe it’s beneficial to transfer SN UHI to target MN in order to assist target MN to recognize SN change PP. 
But source SN is released after handover procedure according to the message flows. It means source MN get SN UHI from source SN after handover procedure. 

SN UHI can be used for PSCell change issues like PSCell change PP, but it may not be a time-sensitive optimization. It means it’s unnecessary to transfer SN UHI to the target node in Handover Request. We think it’s ok to send SN UHI to target MN even after handover procedure.

We propose to transfer it to the target node with another message, such as Access and Mobility Indication, after source node retrieve SN UHI by SN release procedure.
Proposal 4: For Xn interface, Access and Mobility Indication should be enhanced to transfer SN UHIs to target RAN node. For X2 interface, Access and Mobility Indication like message should be added.
MN UHI could include the information from multiple MNs, but we don’t see the advantage of transferring SN UHIs related to multiple MNs to target RAN node during handover procedure. We believe the SN UHIs from source MN are enough to identify SN change PP by target RAN node. 
Therefore, it has no impact in the case even if there is no association between MN UNI and SN UHI.
Observation 2: It’s unnecessary to associate MN UHI and SN UHI in the case of PSCell change with MN change.

Proposal 5: RAN3 to agree independent SN UHI instead of the association between MN UHI and SN UHI. 
For the open issue about “time spent without SCG”, we don’t see the benefit of “time spent without SCG”. If no SCG is configured, this means no SCG related failures that need to be considered. SN UHI can be removed in MN at that time.

Proposal 6: “time spent without SCG” is unnecessary. It’s not expected to store SN UHI in MN when no SCG is configured. 

3
Conclusions
This paper discusses UE History Information in EN-DC. We have the following proposals:
Proposal 1: SN is responsible to collect SN UHI.

Proposal 2: SN sends SN UHI to MN when the SN is released.

Proposal 3: Handover Report should be enhanced to indicate SN change PP to SN, including SN UHIs received by MN.

Proposal 4: For Xn interface, Access and Mobility Indication should be enhanced to transfer SN UHIs to target RAN node. For X2 interface, Access and Mobility Indication like message should be added.

Proposal 5: RAN3 to agree independent SN UHI instead of the association between MN UHI and SN UHI. 

Proposal 6: “time spent without SCG” is unnecessary. It’s not expected to store SN UHI in MN when no SCG is configured. 

4 References

[1] TS 37.340
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TP to TS 38.423
============ Next Change ==============
8.3.6
M-NG-RAN node initiated S-NG-RAN node Release

8.3.6.1
General

The M-NG-RAN node initiated S-NG-RAN node Release procedure is triggered by the M-NG-RAN node to initiate the release of the resources for a specific UE.
The procedure uses UE-associated signalling.

8.3.6.2
Successful Operation
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Figure 8.3.6.2-1: M-NG-RAN node initiated S-NG-RAN node Release, successful operation

The M-NG-RAN node initiates the procedure by sending the S-NODE RELEASE REQUEST message. Upon reception of the S-NODE RELEASE REQUEST message the S-NG-RAN node shall stop providing user data to the UE.

The S-NG-RAN node UE XnAP ID IE shall be included if it has been obtained from the S-NG-RAN node. The M-NG-RAN node shall provide appropriate information within the Cause IE. The M-NG-RAN node may also provide appropriate information per PDU session resource within the Cause IE of the PDU Session Resources To Be Released List IE.
Upon reception of the S-NODE RELEASE REQUEST message containing UE Context Kept Indicator IE set to "True", the S-NG-RAN node shall, if supported, only initiate the release of the resources related to the UE-associated signalling connection between the M-NG-RAN node and the S-NG-RAN node.
If the S-NG-RAN node confirms the request to release S-NG-RAN node resources, it shall send the S-NODE RELEASE REQUEST ACKNOWLEDGE message to the M-NG-RAN node.
If the S-NODE RELEASE REQUEST message contains a PDU session resource to be released which is configured with the SCG bearer option within the PDU Session Resources To Be Released List IE, the S-NG-RAN node shall include the RLC Mode IE within the DRBs To Be Released List IE in the S-NODE RELEASE REQUEST ACKNOWLEDGE message. The RLC Mode IE indicates the RLC mode used in the S-NG-RAN node for the DRB.

The SN UE History Information IE in the S-NODE RELEASE REQUEST ACKNOWLEDGE message shall contain a complete list of cells which are configured as PSCell. The M-NG-RAN node may use this information for mobility optimisation.
Interaction with the Xn-U Address Indication procedure

If the S-NG-RAN node provides data forwarding related information in the S-NODE RELEASE REQUEST ACKNOWLEDGE message for QoS flows mapped to DRBs configured with an SN terminated bearer option in the PDU Sessions To Be Released List - SN terminated IE, the M-NG-RAN node may decide to provide data forwarding addresses to the S-NG-RAN node and trigger the Xn-U Address Indication procedure as specified in TS 37.340 [8].
Interaction with the SN Status Transfer procedure

If the UE Context Kept Indicator IE set to "True" and the DRBs transferred to MN IE are included in the S-NODE RELEASE REQUEST message, the S-NG-RAN node shall, if supported, provide the uplink/downlink PDCP SN and HFN status for the listed DRBs, as specified in TS 37.340 [8].
8.3.6.3
Unsuccessful Operation
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Figure 8.3.6.3-1: M-NG-RAN node initiated S-NG-RAN node Release, unsuccessful operation

If the S-NG-RAN node cannot confirm the request to release S-NG-RAN node resources, it shall send the S-NODE RELEASE REJECT message to the M-NG-RAN node with an appropriate cause indicated in the Cause IE.
8.3.6.4
Abnormal Conditions

If the S-NODE RELEASE REQUEST message refer to a context that does not exist, the S-NG-RAN node shall ignore the message.
When the M-NG-RAN node has initiated the procedure and did not include the S-NG-RAN node UE XnAP ID IE the M-NG-RAN node shall regard the resources for the UE at the S-NG-RAN node as being fully released.

Interactions with the UE Context Release procedure:

If the M-NG-RAN node does not receive the reply from the S-NG-RAN node before it has to release the EN-DC connection, or it receives S-NODE RELEASE REQUEST REJECT, it may trigger the UE Context Release procedure. If the S-NG-RAN node received the UE CONTEXT RELEASE right after receiving the S-NODE RELEASE REQUEST (and before or after responding to it), the S-NG-RAN node shall consider the related M-NG-RAN node initiated S-NG-RAN node Release procedure as being the resolution of abnormal conditions and release the related UE context immediately.

8.3.7
S-NG-RAN node initiated S-NG-RAN node Release

8.3.7.1
General

This procedure is triggered by the S-NG-RAN node to initiate the release of the resources for a specific UE.

The procedure uses UE-associated signalling.

8.3.7.2
Successful Operation
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Figure 8.3.7.2-1: S-NG-RAN node initiated S-NG-RAN node Release, successful operation.

The S-NG-RAN node initiates the procedure by sending the S-NODE RELEASE REQUIRED message to the M-NG-RAN node.
Upon reception of the S-NODE RELEASE REQUIRED message, the M-NG-RAN node replies with the S-NODE RELEASE CONFIRM message.
For each SN-terminated PDU session resource, the M-NG-RAN node may include the DL Forwarding UP Address IE and the UL Forwarding UP Address IE within the PDU Session Resources To Be Released Item IE to indicate that it requests data forwarding of uplink and downlink packets to be performed for that bearer.
The S-NG-RAN node may start data forwarding and stop providing user data to the UE upon reception of the S-NODE RELEASE CONFIRM message,

If the S-NODE RELEASE REQUIRED message contains an PDU session resource to be released which is configured with the SCG bearer option within the PDU sessions to be released List – SN terminated IE, the S-NG-RAN node shall include the RLC Mode IE within the DRBs To Be Released List IE in the PDU Session to be released List – SN terminated IE in the S-NODE RELEASE REQUIRED message. The RLC Mode IE indicates the RLC mode used in the S-NG-RAN node for the DRB.

The SN UE History Information IE in the S-NODE RELEASE REQUIRED message shall contain a complete list of cells which are configured as PSCell. The M-NG-RAN node may use this information for mobility optimisation.
If the S-NODE RELEASE CONFIRM message includes the DRB IDs taken into use IE, the S-NG-RAN node shall, if applicable, act as specified in TS 37.340 [8].

If the S-NG-RAN node to M-NG-RAN node Container IE is included in the S-NODE RELEASE REQUIRED message, the M-NG-RAN node may use the contained information to apply delta configuration.

8.3.7.3
Unsuccessful Operation

Not applicable.

8.3.7.4
Abnormal Conditions

Void.
============ Next Change ==============
8.4.8
Handover Report
8.4.8.1
General

The purpose of the Handover Report procedure is to transfer mobility related information between NG-RAN nodes.

The procedure uses non UE-associated signalling.

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 "SN change ping-pong", then NG-RAN node2 shall deduce that a completed SN change procedure initiated by NG-RAN node2 might have resulted in a SN change ping-pong. NG-RAN node2 may use the information in the SN UE History Information IE for mobility optimisation.
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.
8.4.8.3
Unsuccessful Operation

Not applicable.

8.4.8.4
Abnormal Conditions

Void.
============ Next Change ==============
9.1.2.15
S-NODE RELEASE REQUEST ACKNOWLEDGE

This message is sent by the S-NG-RAN node to the M-NG-RAN node to confirm the request to release S-NG-RAN node resources.

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
	O
	
	NG-RAN node UE XnAP ID

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

	PDU sessions To Be Released List
	
	0..1
	
	
	YES
	ignore

	>PDU Session Resources To Be Released List – SN terminated
	O
	
	PDU Session List with data forwarding request info

9.2.1.24
	
	–
	

	SN UE History Information
	M
	
	9.2.3.xx
	
	YES
	reject

	Criticality Diagnostics
	O
	
	9.2.3.3
	
	YES
	ignore


============ Next Change ==============
9.1.2.17
S-NODE RELEASE REQUIRED

This message is sent by the S-NG-RAN node to request the release of all resources for a specific UE at the S-NG-RAN node.

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 sessions To Be Released
	
	0..1
	
	
	YES
	ignore

	>PDU Session Resources to be released List – SN terminated
	O
	
	PDU session List with data forwarding request info

9.2.1.24
	
	–
	

	Cause
	M
	
	9.2.3.2
	
	YES
	ignore

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

	SN UE History Information
	M
	
	9.2.3.xx
	
	YES
	reject


============ 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 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, SN change ping-pong, …)
	
	YES
	ignore

	Handover Cause
	M
	
	Cause

9.2.3.2
	Indicates handover cause employed for handover 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 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 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
	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.
	YES
	ignore

	UE RLF Report Container
	O
	
	9.2.2.59
	The UE RLF Report Container IE received in the FAILURE INDICATION message.
	YES
	ignore

	SN UE History Information
	C-

ifHandoverReportType SNchangepingpong
	
	9.2.3.xx
	
	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"

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

	ifHandoverReportType SNchangepingpong
	This IE shall be present if the Handover Report Type IE is set to the value "SN change ping-pong"


============ Next Change ==============
9.1.3.25
ACCESS AND MOBILITY INDICATION
This message is sent by NG-RAN node1 to transfer access and mobility related information to NG-RAN node2.

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

	RACH Report List
	
	0..1
	
	
	YES
	ignore

	>RACH Report List Item
	
	1 .. <maxnoofRACHReports>
	
	
	EACH
	ignore

	>>RACH Report Container
	O
	
	OCTET STRING
	RACH-ReportList-r16 IE as defined in subclause 6.2.2 in TS 38.331 [10].
	YES
	ignore

	Successful HO Report List
	
	0..1
	
	
	YES
	ignore

	>Successful HO Report List Item
	
	1 .. <maxnoofSuccessfulHOReports>
	
	
	EACH
	ignore

	>> Successful HO Report Container
	O
	
	OCTET STRING
	FFS on the definition
	YES
	ignore

	SN UE History Information
	O
	
	9.2.3.xx
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofRACHReports
	Maximum no. of RACH Reports, the maximum value is 64.

	maxnoofSuccessfulHOReports
	Maximum no. of Successful HO Reports, the maximum value is 64.
FFS


============ Next Change ==============
9.2.3.xx
SN UE History Information

The SN UE History Information IE contains information about cells that are configured as PSCell.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Last Visited PSCell List
	
	1..<maxnoofCellsinSNUEHistoryInfo>
	
	Most recent information is added to the top of this list

	>Last Visited PSCell Information
	M
	
	9.2.3.65
	


	Range bound
	Explanation

	maxnoofCellsinSNUEHistoryInfo
	Maximum number of last visited PSCell information records that can be reported in the IE. Value is 16.


============ Start of ASN.1 change ==============
9.3.4
PDU Definitions

-- ASN1START

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

--

-- PDU definitions for XnAP.

--

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

XnAP-PDU-Contents {

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0)

ngran-access (22) modules (3) xnap (2) version1 (1) xnap-PDU-Contents (1) }

DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

-------- skip unchanged part ----------

RACHReportInformation,

IABNodeIndication,

SNTriggered,


SNUEHistoryInformation
FROM XnAP-IEs

-------- skip unchanged part ----------

id-RACHReportInformation,

id-IABNodeIndication,

id-UERadioCapabilityID,

id- SNUEHistoryInformation,

maxnoofCellsinNG-RANnode,


maxnoofDRBs,


maxnoofPDUSessions,


maxnoofQoSFlows

FROM XnAP-Constants;

-------- skip unchanged part ----------
-- **************************************************************

--

-- S-NODE RELEASE REQUEST ACKNOWLEDGE

--

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

SNodeReleaseRequestAcknowledge ::= SEQUENCE {


protocolIEs


ProtocolIE-Container
{{ SNodeReleaseRequestAcknowledge-IEs}},


...

}

SNodeReleaseRequestAcknowledge-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 optional }|


{ ID id-PDUSessionToBeReleased-RelReqAck


CRITICALITY ignore

TYPE PDUSessionToBeReleasedList-RelReqAck


PRESENCE optional
}|

{ ID id-SNUEHistoryInformation





CRITICALITY reject

TYPE SNUEHistoryInformation


PRESENCE mandatory
}|

{ ID id-CriticalityDiagnostics





CRITICALITY ignore

TYPE CriticalityDiagnostics






PRESENCE optional },


...

}

-------- skip unchanged part ----------
-- **************************************************************

--

-- S-NODE RELEASE REQUIRED

--

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

SNodeReleaseRequired ::= SEQUENCE {


protocolIEs


ProtocolIE-Container
{{ SNodeReleaseRequired-IEs}},


...

}

SNodeReleaseRequired-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-PDUSessionToBeReleasedList-RelRqd

CRITICALITY ignore

TYPE PDUSessionToBeReleasedList-RelRqd

PRESENCE optional }|


{ ID id-Cause








CRITICALITY ignore

TYPE Cause










PRESENCE mandatory}|


{ ID id-SN-to-MN-Container





CRITICALITY ignore

TYPE OCTET STRING








PRESENCE optional }|


{ ID id-SNUEHistoryInformation





CRITICALITY reject

TYPE SNUEHistoryInformation


PRESENCE mandatory
},


...

}

-------- skip unchanged part ----------
-- **************************************************************

--

-- HANDOVER REPORT
--

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

HandoverReport ::= SEQUENCE {


protocolIEs


ProtocolIE-Container
{{ HandoverReport-IEs}},


...

}

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


{ ID id-HandoverReportType


CRITICALITY ignore

TYPE HandoverReportType



PRESENCE mandatory}|


{ ID id-HandoverCause



CRITICALITY ignore

TYPE Cause






PRESENCE mandatory}|


{ ID id-SourceCellCGI



CRITICALITY ignore

TYPE GlobalNG-RANCell-ID


PRESENCE mandatory }| 


{ ID id-TargetCellCGI            
CRITICALITY ignore

TYPE GlobalNG-RANCell-ID


PRESENCE mandatory }|

{ ID id-ReEstablishmentCellCGI   
CRITICALITY ignore

TYPE GlobalCell-ID




PRESENCE conditional }|

-- This IE shall be present if the Handover Report Type IE is set to the value "HO to wrong cell"

{ ID id-TargetCellinEUTRAN   

CRITICALITY ignore

TYPE TargetCellinEUTRAN



PRESENCE conditional }|

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

{ ID id-SourceCellCRNTI   


CRITICALITY ignore

TYPE C-RNTI






PRESENCE optional }|


{ ID id-MobilityInformation   

CRITICALITY ignore

TYPE MobilityInformation


PRESENCE optional }|


{ ID id-UERLFReportContainer   

CRITICALITY ignore

TYPE UERLFReportContainer


PRESENCE optional }|


{ ID id-SNUEHistoryInformation

CRITICALITY ignore

TYPE SNUEHistoryInformation


PRESENCE conditional
},
-- This IE shall be present if the Handover Report Type IE is set to the value "SN change ping-pong"

...

}

-------- skip unchanged part ----------
-- **************************************************************

--

-- ACCESS AND MOBILITY INDICATION

--

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

AccessAndMobilityIndication ::= SEQUENCE {


protocolIEs


ProtocolIE-Container
{{ AccessAndMobilityIndication-IEs}},


...

}

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


{ ID id-RACHReportInformation


CRITICALITY ignore

TYPE RACHReportInformation


PRESENCE optional}|

{ ID id-SuccessfulHOReportInformation

CRITICALITY ignore

TYPE SuccessfulHOReportInformation


PRESENCE optional}|

{ ID id-SNUEHistoryInformation

CRITICALITY ignore

TYPE SNUEHistoryInformation


PRESENCE optional
},


...

}

-------- skip unchanged part ----------
9.3.5
Information Element definitions

-- ASN1START

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

--

-- Information Element Definitions

--

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

XnAP-IEs {

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0)

ngran-access (22) modules (3) xnap (2) version1 (1) xnap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

-------- skip unchanged part ----------

maxnoofSensorName,

maxnoofNeighPCIforMDT,


maxnoofFreqforMDT,

maxnoofCellsinSNUEHistoryInfo
FROM XnAP-Constants

-------- skip unchanged part ----------
LastVisitedCell-Item ::= CHOICE {


nG-RAN-Cell





LastVisitedNGRANCellInformation,


e-UTRAN-Cell




LastVisitedEUTRANCellInformation,


uTRAN-Cell





LastVisitedUTRANCellInformation,


gERAN-Cell





LastVisitedGERANCellInformation,


choice-extension



ProtocolIE-Single-Container { { LastVisitedCell-Item-ExtIEs} }
}

LastVisitedCell-Item-ExtIEs XNAP-PROTOCOL-IES ::= {


...

}

LastVisitedEUTRANCellInformation ::= OCTET STRING
LastVisitedGERANCellInformation
::= OCTET STRING

LastVisitedNGRANCellInformation
::= OCTET STRING
LastVisitedUTRANCellInformation
::= OCTET STRING

LastVisitedPSCell-Item ::= SEQUENCE {


lastVisitedPSCell


LastVisitedCell-Item,


iE-Extensions



ProtocolExtensionContainer { { LastVisitedPSCell-Item-ExtIEs } }
OPTIONAL

}
LastVisitedPSCell-Item-ExtIEs
XNAP-PROTOCOL-EXTENSION ::= {


...

}

LCID ::= INTEGER (1..32, ...)

-------- skip unchanged part ----------
SNSSAI-list ::= SEQUENCE (SIZE(1.. maxnoofSliceItems)) OF SNSSAI-Item
SNSSAI-Item ::= SEQUENCE {


sNSSAI

S-NSSAI,


iE-Extensions



ProtocolExtensionContainer { { SNSSAI-Item-ExtIEs } }
OPTIONAL

}
SNSSAI-Item-ExtIEs
XNAP-PROTOCOL-EXTENSION ::= {


...

}

SNUEHistoryInformation ::= SEQUENCE (SIZE(1..maxnoofCellsinSNUEHistoryInfo)) OF LastVisitedPSCell-Item
SlotConfiguration-List ::= SEQUENCE (SIZE (1..maxnoofslots)) OF SlotConfiguration-List-Item

SlotConfiguration-List-Item ::= SEQUENCE {


slotIndex





INTEGER (0..5119),


symbolAllocation-in-Slot

SymbolAllocation-in-Slot,


iE-Extensions



ProtocolExtensionContainer { {SlotConfiguration-List-Item-ExtIEs} }
OPTIONAL,


...

}

SlotConfiguration-List-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

-------- skip unchanged part ----------
9.3.7
Constant definitions

-- ASN1START

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

--

-- Constant definitions

--

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

XnAP-Constants {

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0)

ngran-Access (22) modules (3) xnap (2) version1 (1) xnap-Constants (4) }

DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

-------- skip unchanged part ----------
maxnoofAdditionalPDCPDuplicationTNL


INTEGER ::= 2
maxnoofRLCDuplicationstate




INTEGER ::= 3

maxnoofWLANName







INTEGER ::= 4

maxnoofCellsinSNUEHistoryInfo



INTEGER ::= 16
-------- skip unchanged part ----------
id-secondary-SN-UL-PDCP-UP-TNLInfo
















ProtocolIE-ID ::= 234

id-pdcpDuplicationConfiguration

















ProtocolIE-ID ::= 235

id-duplicationActivation


















ProtocolIE-ID ::= 236
id- SNUEHistoryInformation


















ProtocolIE-ID ::= xxx
============ End of ASN.1 change ==============
============ end of change ==============
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