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1. Introduction
When the RAN paging triggered by the DL data is failed, the gNB can keep the NG connection active or initiate the AN Release procedure based on local configuration in NG-RAN [1]. To support this functionality, it is needed to consider how the gNB-CU-UP discards the buffered DL data and keeps the Bearer context for the UE. In this contribution, we examine this issue and then provide our view on it.
2. Discussion
When the gNB-CU-UP detects DL data arrival for the UE in the RRC_INACTIVE state, it triggers the DL Data Notification procedure to the gNB-CU-CP. When receiving the DL DATA NOTIFICATION message, the gNB-CU-CP sends the XnAP RAN PAGING message to neighbour gNB(s) in the RNA. If the UE accesses to the last serving gNB as the paging response, the gNB-CU-CP sends to the gNB-CU-UP the BEARER CONTEXT MODIFICATION REQUEST message containing a Resume indication to indicate the RRC state change for the UE.
However, it is possible that the last serving gNB-CU-CP receives no paging response from the UE in RRC_INACTIVE state. In other words, the RAN paging failure may be occurred. Upon RAN paging failure, the gNB behaves as follows [1]:

	Clause 5.3.3.2.5 in TS 23.501 [1]:
…
If the RAN paging procedure, as defined in TS 38.300 [27], is not successful in establishing contact with the UE the procedure shall be handled by the network as follows:

-
If NG-RAN has at least one pending NAS PDU for transmission, the RAN node shall initiate the AN Release procedure (see TS 23.502 [3], clause 4.2.6,) to move the UE CM state in the AMF to CM-IDLE state and indicate to the AMF the NAS non-delivery.

-
If NG RAN has only pending user plane data for transmission, the NG-RAN node may keep the N2 connection active or initiate the AN Release procedure (see TS 23.502 [3], clause 4.2.6) based on local configuration in NG-RAN.
NOTE 2:
The user plane data which triggers the RAN paging can be lost, e.g. in the case of RAN paging failure.

…


As highlighted one above, the gNB can do one of two options based on local configuration. This means that in the case of RAN paging failure for the DL data, the information on whether to maintain or release the NG connection should be configured in the gNB-CU-CP or gNB-CU-UP.
Observation 1: The information on how to handle the RAN paging failure for the DL data should be locally configured in the gNB-CU-CP or gNB-CU-UP.
Option 1) Local configuration in gNB-CU-CP
In this option, when the gNB-CU-CP detects the RAN paging failure for the DL data, it can decide whether to maintain or release the NG connection for the UE. If the last serving gNB-CU-CP decides to let the UE enter into RRC-IDLE state, it just triggers the Bearer Context Release procedure to the gNB-CU-UP. Hence, there is no standard impact.
If the last serving gNB-CU-CP decides to keep the NG connection active, it needs to indicate to the gNB-CU-UP that the buffered DL data should be discarded with keeping the bearer context for the UE. This can be solved by adding a new indication related to the RAN paging failure into the BEARER CONTEXT MODIFICATION REQUEST message. This indication enables the gNB-CU-UP to just discard the buffered DL data for the UE and keep the bearer context for the UE.
Observation 2: In Option 1, one additional indication should be included in Bearer Context Modification procedure.
Option 2) Local configuration in gNB-CU-UP
In option 2, when the RAN paging failure for the DL data is detected, the gNB-CU-CP is difficult to decide whether to maintain or release the NG connection for the UE. In this case, the gNB-CU-CP needs to indicate to the gNB-CU-UP that the RAN paging failure for the DL data is detected. Therefore, new E1AP signalling should be defined (e.g., E1AP RAN PAGING FAILURE NOTIFICATION message).
On receiving this new E1AP message, the gNB-CU-UP can be aware of the RAN paging failure at the gNB-CU-CP. Based on local configuration, the gNB-CU-CP can decide whether to maintain or release the NG connection for the UE. For the case where the NG connection is released, the gNB-CU-UP triggers the Bearer Context Release Request procedure to request to the last serving gNB-CU-CP the release of suspended bearers for that UE. Then, the gNB-CU-CP initiates the Bearer Context Release procedure. Hence, there is no standard impact.
If the last serving gNB-CU-UP decides to keep the NG connection active, it just discards the buffered DL data for that UE, and then responds to the gNB-CU-CP with a new E1AP DATA DISCARD NOTIFICATION message to indicate that the buffered DL data is discarded and the bearer context is still kept. In this case, the last serving gNB-CU-CP still stores the UE context.
Observation 3: In Option 2, two Class 2 E1AP messages (i.e., RAN PAGING FAILURE NOTIFICATION message and DATA DISCARD NOTIFICATION message) needs to be defined newly.
From the number of signaling point of view, Option 1 and 2 are compared as below.

Table 1. Comparison table for two options
	
	Option 1
	Option 2

	NG connection release
	Bearer Context Release procedure
	Bearer Context Release Request procedure + Bearer Context Release procedure

	DL data discard only (Bearer context is kept)
	Bearer Context Modification procedure containing new indication
	RAN Paging Failure Notification procedure + Data Discard Notification procedure


From the table above, it can be directly seen that Option 1 has much less E1AP signaling than Option 2.
Observation 4: Option 1 has much less E1AP signaling than Option 2.
As mentioned in Observation 2, in Option 1, only one new indication needs to be added. In Option 2, however, two additional Class 2 messages should be defined newly. Therefore, it seems that Option 1 gives much less impact on E1AP specification compared to Option 2.
Observation 5: Option 1 gives much less impact on E1AP specification compared to Option 2.
With the observations above, the following proposals are suggested to RAN3.
Proposal 1: For the case of RAN paging failure for the DL data, the information on whether to maintain or release the NG connection should be configured in the gNB-CU-CP.
Proposal 2: One additional indication to command the DL data discard at the gNB-CU-UP should be included in Bearer Context Modification procedure.
Proposal 3: It is proposed to agree the text proposal in the appendix of this contribution.
3. Conclusion
In this contribution, we focused on the remaining issues related to RAN paging failure in CP-UP separation and provided our view on it. The following proposals are kindly suggested to RAN3:

Proposal 1: For the case of RAN paging failure for the DL data, the information on whether to maintain or release the NG connection should be configured in the gNB-CU-CP.

Proposal 2: One additional indication to command the DL data discard at the gNB-CU-UP should be included in Bearer Context Modification procedure.
Proposal 3: It is proposed to agree the text proposal in the appendix of this contribution.
4. References

[1] TS23.501, “System Architecture for the 5G System; Stage 2,” v.15.1.0.
5. Appendix : Text proposal to TS 38.463
This appendix provides the Text proposal to TS 38.463 based on the proposals of this contribution.
---------------- Start of the First Change ---------------
8.3.2.2
Successful Operation

 [Unchanged text skipped]
If the New UL TNL Information Required IE is contained in the BEARER CONTEXT MODIFICATION REQUEST message, the gNB-CU-UP shall include the new UP Transport Layer Information in the BEARER CONTEXT MODIFICATION RESPONSE message. 

If the Security Indication IE indicates security policy as “preferred” in the PDU Session Resource To Setup List IE in the BEARER CONTEXT MODIFICATION REQUEST message, the gNB-CU-UP shall include the Security Result IE in the BEARER CONTEXT MODIFICATION RESPONSE message.

If the Data Discard Required IE is contained in the BEARER CONTEXT MODIFICATION REQUEST message and the value is set to “Required”, the gNB-CU-UP shall discard the user plane data for that UE and consider that the bearer context is still suspended.
---------------- Start of the First Change ---------------
---------------- Start of the Second Change ---------------
9.2.2.4
BEARER CONTEXT MODIFICATION REQUEST

This message is sent by the gNB-CU-CP to request the gNB-CU-UP to setup a bearer context. 

Direction: gNB-CU-CP ( gNB-CU-UP

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

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU-CP UE E1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-CU-UP UE E1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	Security Information
	O
	
	9.3.1.10
	
	YES
	reject

	UE DL Aggregate Maximum Bit Rate
	O
	
	Bit Rate 9.3.1.20
	
	YES
	reject

	Bearer Context Status Change
	O
	
	ENUMERATED (Suspend, Resume, …)
	Indicates to Suspend or Resume the Bearer Context
	YES
	reject

	New UL TNL Information Required
	O
	
	ENUMERATED (required, …)
	Indicates that new UL TNL information has been requested to be provided.
	YES
	reject

	UE Inactivity Timer
	O
	
	Inactivty Timer 

9.3.1.54
	Included if the Activity Level Notification is set to UE.
	-
	-

	Data Discard Required
	O
	
	ENUMERATED (required, …)
	Indicates to discard the buffered data and suspend the Bearer Context
	YES
	reject

	CHOICE System
	O
	
	
	
	YES
	reject

	>E-UTRAN
	
	
	
	
	
	

	>>DRB To Setup List
	
	0.. 1
	
	
	YES
	reject

	>>>DRB To Setup Item 
	
	1..<maxnoofDRBs>
	
	
	-
	-

	>>>>DRB ID 
	M
	
	9.3.1.16
	
	-
	-

	>>>>PDCP Configuration 
	M
	
	9.3.1.38
	
	-
	-

	>>>>E-UTRAN QoS
	M
	
	9.3.1.17
	
	-
	-

	>>>>S1 UL UP Trasnport Layer Information
	M
	
	UP Transport Layer Information

9.3.2.1
	
	-
	-

	>>>>Data Forwarding Information Request
	O
	
	9.3.2.5
	
	-
	-

	>>>>Cell Group Information
	M
	
	9.3.1.11
	The gNB-CU-UP shall provide one UL UP Transport Layer Information Item per cell group entry
	-
	-

	>>>>DL UP Parameters
	O
	
	9.3.1.13
	
	-
	-

	>>>>DRB Inactivity Timer
	O
	
	Inactivty Timer 

9.3.1.54
	Included if the Activity Level Notification is set to DRB.
	-
	-

	>>DRB To Modify List
	
	0.. 1
	
	
	YES
	reject

	>>>DRB To Modify Item 
	
	1..<maxnoofDRBs>
	
	
	-
	-

	>>>>DRB ID 
	M
	
	9.3.1.16
	
	-
	-

	>>>>PDCP Configuration 
	O
	
	9.3.1.38
	
	-
	-

	>>>>E-UTRAN QoS
	O
	
	9.3.1.17
	
	-
	-

	>>>>S1 UL UP Transport Layer Information
	O
	
	UP Transport Layer Information

9.3.2.1
	
	-
	-

	>>>>Data Forwarding Information Request
	O
	
	9.3.2.5
	
	-
	-

	>>>>PDCP Count Request
	O
	
	ENUMERATED (requested, …)
	The gNB-CU-CP requests the gNB-CU-UP to provide the PDCP Count in the response message.
	-
	-

	>>>>PDCP UL Count
	O
	
	PDCP Count

9.3.1.35
	PDCP count for first un-acknowledged UL packet.
	-
	-

	>>>>PDCP DL Count
	O
	
	PDCP Count 

9.3.1.35
	PDCP count for next DL packet to be assigned.
	-
	-

	>>>>DL UP Parameters 
	O
	
	9.3.1.13
	
	-
	-

	>>>>Cell Group To Add
	O
	
	9.3.1.11
	
	-
	-

	>>>>Cell Group To Modify 
	O
	
	9.3.1.11
	
	-
	-

	>>>>Cell Group To Remove 
	O
	
	9.3.1.11
	
	-
	-

	>>>>DRB Inactivity Timer
	O
	
	Inactivty Timer 

9.3.1.54
	Included if the Activity Level Notification is set to DRB.
	-
	-

	>>DRB To Remove List
	
	0.. 1
	
	
	YES
	reject

	>>>DRB To Remove Item 
	
	1..<maxnoofDRBs>
	
	
	-
	-

	>>>>DRB ID 
	M
	
	9.3.1.16
	
	-
	-

	>NG-RAN
	
	
	
	
	
	

	>>PDU Session Resource To Setup List
	
	0.. 1
	
	
	YES
	reject

	>>>PDU Session Resource To Setup Item
	
	1..<maxnoofPDUSessionResource>
	
	
	-
	-

	>>>>PDU Session ID 
	M
	
	9.3.1.21
	
	-
	-

	>>>>PDU Session Type 
	M
	
	9.3.1.22
	
	-
	-

	>>>>S-NSSAI 
	M
	
	9.3.1.9
	
	-
	-

	>>>>Security Indication 
	M
	
	9.3.1.23
	
	-
	-

	>>>>PDU Session Resource DL Aggregate Maximum Bit Rate
	O
	
	9.3.1.20
	This IE shall be present when non-GBR QoS Flows are setting up.
	-
	-

	>>>>NG UL UP Transport Layer Information
	M
	
	UP Transport Layer Information

9.3.2.1
	
	-
	-

	>>>>PDU Session Data Forwarding Information Request
	O
	
	Data Forwarding Information Request 

9.3.2.5
	
	-
	-

	>>>>PDU Session Inactivity Timer
	O
	
	Inactivty Timer 

9.3.1.54
	Included if the Activity Level Notification is set to PDU Session.
	-
	-

	>>>>DRB To Setup List
	
	1
	
	
	-
	-

	>>>>>DRB To Setup Item 
	
	1..<maxnoofDRBs>
	
	
	-
	-

	>>>>>>DRB ID
	M
	
	9.3.1.16
	
	-
	-

	>>>>>>SDAP Configuration
	M 
	
	9.3.1.39
	
	-
	-

	>>>>>>PDCP Configuration
	M
	
	9.3.1.38
	
	-
	-

	>>>>>>Cell Group Information
	M
	
	9.3.1.11
	The gNB-CU-UP shall provide one UL UP Transport Layer Information Item per cell group entry.
	-
	-

	>>>>>>Flow Mapping Information 
	M
	
	QoS Flow QoS Parameters List

9.3.1.25
	
	-
	-

	>>>>>>DRB Data forwarding information Request
	O
	
	Data Forwarding Information Request 

9.3.2.5
	
	-
	-

	>>>>>>DRB Inactivity Timer
	O
	
	Inactivty Timer 

9.3.1.54
	Included if the Activity Level Notification is set to DRB.
	-
	-

	>>>>>>PDCP UL Count
	O
	
	PDCP Count

9.3.1.35
	PDCP count for first un-acknowledged UL packet.
	-
	-

	>>>>>>PDCP DL Count
	O
	
	PDCP Count 

9.3.1.35
	PDCP count for next DL packet to be assigned.
	-
	-

	>>PDU Session Resource To Modify List
	
	0.. 1
	
	
	YES
	reject

	>>>PDU Session Resource To Modify Item
	
	1..<maxnoofPDUSessionResource>
	
	
	-
	-

	>>>>PDU Session ID 
	M
	
	9.3.1.21
	
	-
	-

	>>>>PDU Session Type 
	O
	
	9.3.1.22
	
	-
	-

	>>>>S-NSSAI 
	O
	
	9.3.1.9
	
	-
	-

	>>>>Security Indication 
	O
	
	9.3.1.23
	
	-
	-

	>>>>PDU Session Resource DL Aggregate Maximum Bit Rate
	O
	
	9.3.1.20
	
	-
	-

	>>>>NG UL UP Transport Layer Information
	O
	
	UP Transport Layer Information

9.3.2.1
	
	-
	-

	>>>>PDU Session Data Forwarding Information Request
	O
	
	Data Forwarding Information Request 

9.3.2.5
	
	-
	-

	>>>>PDU Session Inactivity Timer
	O
	
	Inactivty Timer 

9.3.1.54
	Included if the Activity Level Notification is set to PDU Session.
	-
	-

	>>>>DRB To Setup List
	
	0..1
	
	
	-
	-

	>>>>>DRB To Setup Item 
	
	1..<maxnoofDRBs>
	
	
	-
	-

	>>>>>>DRB ID
	M
	
	9.3.1.16
	
	-
	-

	>>>>>>SDAP Configuration
	M
	
	9.3.1.39
	
	-
	-

	>>>>>>PDCP Configuration
	M
	
	9.3.1.38
	
	-
	-

	>>>>>>Cell Group Information
	M
	
	9.3.1.11
	
	-
	-

	>>>>>>Flow Mapping Information 
	M
	
	QoS Flow QoS Parameters List

9.3.1.25
	
	-
	-

	>>>>>>DRB Data Forwarding Information Request
	O
	
	Data Forwarding Information Request 

9.3.2.5
	
	-
	-

	>>>>>>DRB Inactivity Timer
	O
	
	Inactivty Timer 

9.3.1.54
	Included if the Activity Level Notification is set to DRB.
	-
	-

	>>>>>>PDCP UL Count
	O
	
	PDCP Count

9.3.1.35
	PDCP count for first un-acknowledged UL packet.
	-
	-

	>>>>>>PDCP DL Count
	O
	
	PDCP Count 

9.3.1.35
	PDCP count for next DL packet to be assigned.
	-
	-

	>>>>DRB To Modify List
	
	0.. 1
	
	
	-
	-

	>>>>>DRB To Modify Item 
	
	1..<maxnoofDRBs>
	
	
	-
	-

	>>>>>>DRB ID 
	M
	
	9.3.1.16
	
	-
	-

	>>>>>>SDAP Configuration
	O
	
	9.3.1.39
	
	-
	-

	>>>>>>PDCP Configuration 
	O
	
	9.3.1.38
	
	-
	-

	>>>>>>DRB Data forwarding information Request
	O
	
	Data Forwarding Information Request 

9.3.2.5
	Overrides previous information.
	-
	-

	>>>>>>PDCP Count Request
	O
	
	ENUMERATED (requested, …)
	The gNB-CU-CP requests the gNB-CU-UP to provide the PDCP Count in the response message.
	-
	-

	>>>>>>PDCP UL Count
	O
	
	PDCP Count

9.3.1.35
	PDCP count for first un-acknowledged UL packet.
	-
	-

	>>>>>>PDCP DL Count
	O
	
	PDCP Count 

9.3.1.35
	PDCP count for next DL packet to be assigned.
	-
	-

	>>>>>>DL UP Parameters
	O
	
	9.3.1.13
	
	-
	-

	>>>>>>Cell Group To Add
	O
	
	9.3.1.11
	
	-
	-

	>>>>>>Cell Group To Modify 
	O
	
	9.3.1.11
	
	-
	-

	>>>>>>Cell Group To Remove 
	O
	
	9.3.1.11
	
	-
	-

	>>>>>>Flow Mapping Information 
	O
	
	QoS Flow QoS Parameters List

9.3.1.25
	Overrides previous mapping information. 
	-
	-

	>>>>>>DRB Inactivity Timer
	O
	
	Inactivty Timer 

9.3.1.54
	Included if the Activity Level Notification is set to DRB.
	-
	-

	>>>>DRB To Remove List
	
	0.. 1
	
	
	-
	-

	>>>>>DRB To Remove Item 
	
	1..<maxnoofDRBs>
	
	
	-
	-

	>>>>>>DRB ID 
	M
	
	9.3.1.16
	
	-
	-

	>>PDU Session Resource To Remove List
	
	0.. 1
	
	
	YES
	reject

	>>>PDU Session Resource To Remove Item
	
	1..<maxnoofPDUSessionResource>
	
	
	-
	-

	>>>>PDU Session ID 
	M
	
	9.3.1.21
	
	-
	-


	Range bound
	Explanation

	maxnoofDRBs
	Maximum no. of DRBs for a UE. Value is 32.

	maxnoofPDUSessionResource 
	Maximum no. of PDU Sessions for a UE. Value is 256.


---------------- End of the Second Change ---------------
---------------- Start of the Third Change ---------------
-- **************************************************************

--

-- IE parameter types from other modules

--

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

IMPORTS


Cause,


CriticalityDiagnostics,


GNB-CU-CP-UE-E1AP-ID,


GNB-CU-UP-UE-E1AP-ID,


UE-associatedLogicalE1-ConnectionItem,


GNB-CU-UP-ID,


GNB-CU-UP-Name,


GNB-CU-CP-Name,


CNSupport,


PLMN-Identity,


Slice-Support-List,


NR-CGI-Support-List,


QoS-Parameters-Support-List,


SecurityInformation,


BitRate,


BearerContextStatusChange,


DRB-To-Setup-List-EUTRAN,


DRB-Setup-List-EUTRAN,


DRB-Failed-List-EUTRAN,


DRB-To-Modify-List-EUTRAN,


DRB-Modified-List-EUTRAN,


DRB-Failed-To-Modify-List-EUTRAN,


DRB-To-Remove-List-EUTRAN,

DRB-Required-To-Remove-List-EUTRAN,

DRB-Required-To-Modify-List-EUTRAN,


DRB-Confirm-Modified-List-EUTRAN,

DRB-To-Setup-Mod-List-EUTRAN,


DRB-Setup-Mod-List-EUTRAN,


DRB-Failed-Mod-List-EUTRAN,

PDU-Session-Resource-To-Setup-List,


PDU-Session-Resource-Setup-List,


PDU-Session-Resource-Failed-List,


PDU-Session-Resource-To-Modify-List,


PDU-Session-Resource-Modified-List,


PDU-Session-Resource-Failed-To-Modify-List,


PDU-Session-Resource-To-Remove-List,


PDU-Session-Resource-Required-To-Modify-List,


PDU-Session-Resource-Confirm-Modified-List,

PDU-Session-Resource-To-Setup-Mod-List,


PDU-Session-Resource-Setup-Mod-List,


PDU-Session-Resource-Failed-Mod-List,

DRB-Status-Item,


DRB-Activity-Item,


Data-Usage-Report-List,


TimeToWait,


ActivityNotificationLevel,


ActivityInformation,


New-UL-TNL-Information-Required,


GNB-CU-CP-TNLA-Setup-Item,

GNB-CU-CP-TNLA-Failed-To-Setup-Item,


GNB-CU-CP-TNLA-To-Add-Item,

GNB-CU-CP-TNLA-To-Remove-Item,

GNB-CU-CP-TNLA-To-Update-Item,


TransactionID,

Inactivity-Timer,


DRBs-Subject-To-Counter-Check-List-EUTRAN,


DRBs-Subject-To-Counter-Check-List-NG-RAN,


DataDiscardRequired
FROM E1AP-IEs


PrivateIE-Container{},


ProtocolExtensionContainer{},


ProtocolIE-Container{},


ProtocolIE-ContainerList{},


ProtocolIE-SingleContainer{},


E1AP-PRIVATE-IES,


E1AP-PROTOCOL-EXTENSION,


E1AP-PROTOCOL-IES

FROM E1AP-Containers


id-Cause,


id-CriticalityDiagnostics,


id-gNB-CU-CP-UE-E1AP-ID, 


id-gNB-CU-UP-UE-E1AP-ID,


id-ResetType,


id-UE-associatedLogicalE1-ConnectionItem,


id-UE-associatedLogicalE1-ConnectionListResAck,


id-gNB-CU-UP-ID,


id-gNB-CU-UP-Name,


id-gNB-CU-CP-Name,


id-CNSupport,


id-SupportedPLMNs,


id-SecurityInformation,


id-UEDLAggregateMaximumBitRate,


id-BearerContextStatusChange,


id-System-BearerContextSetupRequest,


id-System-BearerContextSetupResponse,


id-System-BearerContextModificationRequest,


id-System-BearerContextModificationResponse,


id-System-BearerContextModificationConfirm,


id-System-BearerContextModificationRequired,


id-DRB-Status-List,


id-Data-Usage-Report-List,



id-TimeToWait,

id-ActivityNotificationLevel,

id-ActivityInformation,


id-New-UL-TNL-Information-Required,


id-GNB-CU-CP-TNLA-Setup-List,

id-GNB-CU-CP-TNLA-Failed-To-Setup-List,

id-GNB-CU-CP-TNLA-To-Add-List,

id-GNB-CU-CP-TNLA-To-Remove-List,

id-GNB-CU-CP-TNLA-To-Update-List,


id-DRB-To-Setup-List-EUTRAN,

id-DRB-To-Modify-List-EUTRAN,

id-DRB-To-Remove-List-EUTRAN,


id-DRB-Required-To-Modify-List-EUTRAN,


id-DRB-Required-To-Remove-List-EUTRAN,
id-DRB-Setup-List-EUTRAN,


id-DRB-Failed-List-EUTRAN,


id-DRB-Modified-List-EUTRAN,


id-DRB-Failed-To-Modify-List-EUTRAN,


id-DRB-Confirm-Modified-List-EUTRAN,


id-DRB-To-Setup-Mod-List-EUTRAN,

id-DRB-Setup-Mod-List-EUTRAN,


id-DRB-Failed-Mod-List-EUTRAN,


id-PDU-Session-Resource-To-Setup-List,


id-PDU-Session-Resource-To-Modify-List,

id-PDU-Session-Resource-To-Remove-List,


id-PDU-Session-Resource-Required-To-Modify-List,


id-PDU-Session-Resource-Setup-List,


id-PDU-Session-Resource-Failed-List,


id-PDU-Session-Resource-Modified-List,


id-PDU-Session-Resource-Failed-To-Modify-List,


id-PDU-Session-Resource-Confirm-Modified-List,


id-PDU-Session-Resource-Setup-Mod-List,


id-PDU-Session-Resource-Failed-Mod-List,


id-PDU-Session-Resource-To-Setup-Mod-List,


id-TransactionID,

id-Serving-PLMN,

id-UE-Inactivity-Timer,


id-System-GNB-CU-UP-CounterCheckRequest,


id-DRBs-Subject-To-Counter-Check-List-EUTRAN,


id-DRBs-Subject-To-Counter-Check-List-NG-RAN,

id-DataDiscardRequired,

maxnoofErrors,


maxnoofSPLMNs,


maxnoofDRBs,

maxnoofTNLAssociations,

maxnoofIndividualE1ConnectionsToReset

[Unchanged text skipped]
-- **************************************************************

--

-- Bearer Context Modification Request

--

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

BearerContextModificationRequest ::= SEQUENCE {


protocolIEs


ProtocolIE-Container       { { BearerContextModificationRequestIEs} },


...

}

BearerContextModificationRequestIEs E1AP-PROTOCOL-IES ::= {


{ ID id-gNB-CU-CP-UE-E1AP-ID




CRITICALITY reject
TYPE GNB-CU-CP-UE-E1AP-ID








PRESENCE mandatory }|


{ ID id-gNB-CU-UP-UE-E1AP-ID




CRITICALITY reject
TYPE GNB-CU-UP-UE-E1AP-ID








PRESENCE mandatory }|


{ ID id-SecurityInformation




CRITICALITY reject
TYPE SecurityInformation








PRESENCE optional  }|


{ ID id-UEDLAggregateMaximumBitRate


CRITICALITY reject
TYPE BitRate












PRESENCE optional  }|


{ ID id-BearerContextStatusChange


CRITICALITY reject
TYPE BearerContextStatusChange






PRESENCE optional  }|

{ ID id-New-UL-TNL-Information-Required

CRITICALITY reject
TYPE New-UL-TNL-Information-Required




PRESENCE optional  }|

{ ID id-UE-Inactivity-Timer




CRITICALITY reject
TYPE Inactivity-Timer










PRESENCE optional  }|

{ ID id-DataDiscardRequired




CRITICALITY reject
TYPE DataDiscardRequried










PRESENCE optional  }|

{ ID id-System-BearerContextModificationRequest
CRITICALITY reject
TYPE System-BearerContextModificationRequest
PRESENCE optional  },



...

} 

[Unchanged text skipped]
-- D

DataDiscardRequired
::= 
ENUMERATED {


required,


...

}
Data-Forwarding-Information-Request
::=
SEQUENCE {


data-Forwarding-Request



Data-Forwarding-Request
OPTIONAL,


uL-Data-Forwarding





UP-TNL-Information


OPTIONAL,


dL-Data-Forwarding





UP-TNL-Information


OPTIONAL,

qoS-Flow-List-PDU-Session-DL-Forwarding
QoS-Flow-List



OPTIONAL,

iE-Extensions






ProtocolExtensionContainer { { Data-Forwarding-Information-Request-ExtIEs } }
OPTIONAL,


...

}

[Unchanged text skipped]
-- **************************************************************

--

-- IEs

--

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

id-Cause












ProtocolIE-ID ::= 0

id-CriticalityDiagnostics








ProtocolIE-ID ::= 1

id-gNB-CU-CP-UE-E1AP-ID 









ProtocolIE-ID ::= 2


id-gNB-CU-UP-UE-E1AP-ID









ProtocolIE-ID ::= 3

id-ResetType











ProtocolIE-ID ::= 4


id-UE-associatedLogicalE1-ConnectionItem





ProtocolIE-ID ::= 5

id-UE-associatedLogicalE1-ConnectionListResAck



ProtocolIE-ID ::= 6

id-gNB-CU-UP-ID











ProtocolIE-ID ::= 7

id-gNB-CU-UP-Name










ProtocolIE-ID ::= 8

id-gNB-CU-CP-Name










ProtocolIE-ID ::= 9

id-CNSupport











ProtocolIE-ID ::= 10

id-SupportedPLMNs










ProtocolIE-ID ::= 11

id-TimeToWait











ProtocolIE-ID ::= 12 

id-SecurityInformation









ProtocolIE-ID ::= 13 

id-UEDLAggregateMaximumBitRate







ProtocolIE-ID ::= 14 

id-System-BearerContextSetupRequest






ProtocolIE-ID ::= 15
id-System-BearerContextSetupResponse






ProtocolIE-ID ::= 16
id-BearerContextStatusChange








ProtocolIE-ID ::= 17
id-System-BearerContextModificationRequest




ProtocolIE-ID ::= 18
id-System-BearerContextModificationResponse




ProtocolIE-ID ::= 19
id-System-BearerContextModificationConfirm




ProtocolIE-ID ::= 20
id-System-BearerContextModificationRequired




ProtocolIE-ID ::= 21
id-DRB-Status-List










ProtocolIE-ID ::= 22
id-ActivityNotificationLevel








ProtocolIE-ID ::= 23 

id-ActivityInformation









ProtocolIE-ID ::= 24
id-Data-Usage-Report-List








ProtocolIE-ID ::= 25

id-New-UL-TNL-Information-Required






ProtocolIE-ID ::= 26

id-GNB-CU-CP-TNLA-To-Add-List







ProtocolIE-ID ::= 27 
id-GNB-CU-CP-TNLA-To-Remove-List







ProtocolIE-ID ::= 28 
id-GNB-CU-CP-TNLA-To-Update-List







ProtocolIE-ID ::= 29

id-GNB-CU-CP-TNLA-Setup-List








ProtocolIE-ID ::= 30
id-GNB-CU-CP-TNLA-Failed-To-Setup-List





ProtocolIE-ID ::= 31
id-DRB-To-Setup-List-EUTRAN








ProtocolIE-ID ::= 32
id-DRB-To-Modify-List-EUTRAN








ProtocolIE-ID ::= 33
id-DRB-To-Remove-List-EUTRAN








ProtocolIE-ID ::= 34
id-DRB-Required-To-Modify-List-EUTRAN





ProtocolIE-ID ::= 35
id-DRB-Required-To-Remove-List-EUTRAN





ProtocolIE-ID ::= 36
id-DRB-Setup-List-EUTRAN









ProtocolIE-ID ::= 37
id-DRB-Failed-List-EUTRAN








ProtocolIE-ID ::= 38
id-DRB-Modified-List-EUTRAN








ProtocolIE-ID ::= 39
id-DRB-Failed-To-Modify-List-EUTRAN






ProtocolIE-ID ::= 40
id-DRB-Confirm-Modified-List-EUTRAN






ProtocolIE-ID ::= 41
id-PDU-Session-Resource-To-Setup-List





ProtocolIE-ID ::= 42
id-PDU-Session-Resource-To-Modify-List





ProtocolIE-ID ::= 43
id-PDU-Session-Resource-To-Remove-List





ProtocolIE-ID ::= 44
id-PDU-Session-Resource-Required-To-Modify-List



ProtocolIE-ID ::= 45
id-PDU-Session-Resource-Setup-List






ProtocolIE-ID ::= 46
id-PDU-Session-Resource-Failed-List






ProtocolIE-ID ::= 47
id-PDU-Session-Resource-Modified-List





ProtocolIE-ID ::= 48
id-PDU-Session-Resource-Failed-To-Modify-List



ProtocolIE-ID ::= 49
id-PDU-Session-Resource-Confirm-Modified-List



ProtocolIE-ID ::= 50

id-DRB-To-Setup-Mod-List-EUTRAN







ProtocolIE-ID ::= 51
id-DRB-Setup-Mod-List-EUTRAN








ProtocolIE-ID ::= 52
id-DRB-Failed-Mod-List-EUTRAN







ProtocolIE-ID ::= 53

id-PDU-Session-Resource-Setup-Mod-List





ProtocolIE-ID ::= 54
id-PDU-Session-Resource-Failed-Mod-List





ProtocolIE-ID ::= 55
id-PDU-Session-Resource-To-Setup-Mod-List




ProtocolIE-ID ::= 56

id-TransactionID










ProtocolIE-ID ::= 57

id-Serving-PLMN











ProtocolIE-ID ::= 58

id-UE-Inactivity-Timer









ProtocolIE-ID ::= 59 
id-System-GNB-CU-UP-CounterCheckRequest





ProtocolIE-ID ::= 60

id-DRBs-Subject-To-Counter-Check-List-EUTRAN




ProtocolIE-ID ::= 61

id-DRBs-Subject-To-Counter-Check-List-NG-RAN




ProtocolIE-ID ::= 62
id-DataDiscardRequired









ProtocolIE-ID ::= xx
[Unchanged text skipped]
---------------- Start of the Third Change ---------------
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