3GPP TSG-RAN WG3#120                                             
                     R3-232718
Incheon, Korea, 22- 26 May 2023
Agenda item:
26.3
Source:
Nokia, Nokia Shanghai Bell, Orange
Title: 
(TP for TS 38.413) Support of Partially Allowed S-NSSAI in RRC_Connected mode
Document for:
Approval
Introduction

The RAN work item on Enhancements of NR RAN Slicing has been agreed in [2]. This RAN3 scope matches the ongoing discussions in SA2 concerning. 
· Key issue 1: service continuity

· Key issue 5: Support of RAs including TAs supporting rejected S-NSSAIs
Additionally, support of key issue 3 is pending further SA2 progress.

This paper provides our view on the impacts of SA2 key issue 5 and some draft TP for baseline CR TS 38.413. 

Discussion

1. Impact due to key issue 5: signaling the “Partially Allowed” S-NSSAI to gNB
SA2 has agreed subject to RAN3 feedback that partially allowed S-NSSAI can be sent to NG-RAN as follows:
-
If one or more of the requested S-NSSAI(s) are supported in a subset of the TAs of the (potential) Registration Area, the AMF may include such S-NSSAI(s) in the Partially Allowed NSSAI and corresponding mapping information of the S-NSSAI(s) of the Partially Allowed NSSAI to the HPLMN S-NSSAI(s). For each S-NSSAI of the Partially Allowed NSSAI the AMF provides a list of TAs where the S-NSSAI is supported. The UE is considered registered with the S-NSSAI in the whole Registration area. The AMF also provides the Partially Allowed NSSAI (without indication of the TA list where the partially allowed S-NSSAIs are supported) to the NG-RAN together with the UE's context. 
The partially allowed S-NSSAI is available in some TAs of the UE’s RA and not available in some other TAs. At last RAN3#119 RAN3 agreed that it is not necessary for 5GC to send the list of TAs to the gNB because the gNB should have learnt which slices are supported by the neighbor gNBs tracking areas via the Xn interface signalling.

SA2 also foresees that the Partially Allowed S-NSSAI is sent in all messages where the Allowed NSSAI is sent.

At last RAN3#119 the discussion started on the encoding of the partially Allowed S-NSSAI in these messages with two possible options:

· Option 1: Encode the partially allowed S-NSSAI separately from an Allowed S-NSSAI 

· Option 2: Encode the partially Allowed S-NSSAI as an Allowed S-NSSAI

Based on current standards, for an allowed S-NSSAI, when the UE in RRC_connected moves from a supporting TA to a non-supporting TA the PDU session resources including the DRBs are released and this is already signaled using the PDU session Notify or the Path Switch Request message.
Similarly, for a partially allowed S-NSSAI moving from supporting to a non-supporting TA the PDU Session Notify or Path Switch Request can be used to report the move and the release.

Observation 1: the NGAP PDU Session Notify and Path Switch Request messages can be used to report the move of the UE from a TA where the partially allowed S-NSSAI is supported, to a TA where it is not supported, reporting the release of.the corresponding PDU session resources.
However, the handling of an allowed S-NSSAI and a partially Allowed S-NSSAI is quite different end to end because when the UE moves out of the supporting TA of an allowed S-NSSAI the PDU session is released, whereas if the UE moves out of the supporting TA of a partially allowed S-NSSAI the PDU session may be only deactivated. From a RAN perspective this means that:

· Allowed S-NSSAI: when UE moves into a TA not supporting the slice, the slice is removed from RAN Allowed NSSAI. Therefore, gNB cannot for example optimize to steer the UE to an adjacent TA supporting band of the slice.
· Partially Allowed S-NSSAI: when UE moves into a TA not supporting the slice, the partial allowed slice is kept stored in gNB. This for example allows gNB to steer the UE to band supporting the partial slice.
As can be seen from above, the handling of allowed S-NSSAI and partially Allowed S-NSSAI by gNB is different. 
In addition, to match legacy behavior (backwards compatibility with legacy nodes), any allowed S-NSSAI is expected by gNB to be supported in any current cell where the UE is located but this is not true for a partially allowed S-NSSAI which is not supported in the cells of non-supporting TAs.

Consequently, the Partially Allowed S-NSSAI cannot be signalled from 5GC to gNB like any other slice of the Allowed NSSAI but needs to be signalled separately, or at least with some special discriminator. 
Proposal 1: include the partially allowed S-NSSAI over NGAP in all messages where the Allowed NSSAI is sent. Enable different signaling over NGAP to discriminate an “Allowed S-NSSAI” from a “Partially Allowed S-NSSAI”.
2. Impact due to key issue 5: restoring the PDU session resources when UE moves from a non-supporting TA into a supporting TA
This section focuses on the mobility in the other direction: from a non-supporting TA into a supporting TA: in order for the gNB to report to AMF when the UE enters again a supporting TA there are two possible solutions:
Solution 1: no PDU session context is kept in the gNB while UE moves out of the supporting TA. 
In this case, when the UE exits the supporting TA, the AMF needs to trigger Location Reporting while setting the AoI (Area of Interest) comprising all the supporting TAs comprised in the UE’s RA so that gNB can signal by NGAP Location Report if the UE enters again one of the supporting TAs. 

In this solution, every time the UE moves into the supporting TA, not only the gNB needs to interact with the AMF but the AMF needs also to interact in turn with the one or more SMF(s) involved with that slice to signal this change and prompt the SMF to trigger again a complete SM PDU session setup procedure to restore the PDU session resources in the gNB and the UE. 

Solution 2: relies on keeping a PDU session context in the gNB

In this case, when UE exits the supporting TA of the slice it releases the actual PDU session resources (e.g. DRBs) but keeps a context for each PDU session associated with the slice. Whenever the gNB detects that UE enters again a supporting TA it autonomously set up again the DRBs for all PDU session contexts associated with the slice and just send a PDU Session Notify message to AMF/SMF to notify that UE has entered again a TA where the slice associated with these PDU sessions is supported again. Based on this notification, the AMF can re-activate in 5GC the PDU sessions.
Observation 2: please notice that the same issue applies for key issue 3 i.e. for gNB to report to AMF when a UE enters into an NS-AoS. The same two solutions can be compared as well for key issue 3 with even more frequent occurrences. 

Due to the observation 1 above, the comparison below applies to both key issue 5 and 3 with the following mapping:
· For key issue 5 the UE entering the AoS will mean UE entering the Area of Support i.e. a supporting TA (coming from a non-supporting TA)

· For key issue 3 the UE entering the AoS will mean UE entering an Area of Availability (coming from an area of unavailability) 

This comparison between solution 1 and solution 2 is represented in the figure below for the intra-gNB case:
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Figure 1: intra-gNB Location Reporting (solution1) 

Figure 2: intra-gNB PDU Session Notify (solution 2)

It is obvious from the comparison above that solution 2 outperforms solution 1:

Solution 1 has 8 steps vs 4 steps for solution 2

Solution 1 has 3 AMF interactions (instead of 1) and 2 SMF interactions (instead of 1)

Solution 1 requires the AMF to constantly re-send the list of cells comprising the AoS to NB which can be long with big NGAP impact.

In addition the difference of performance shown above is multiplied by the number of PDU sessions and SMF(s) involved by the slice 1.

Observation 3: the solution 2 outperforms solution 1 in terms of signalling and processing in intra-gNB case

This comparison between solution 1 and solution 2 is represented in the figure below for the inter-gNB case i.e. handover:
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Figure 3: inter-gNB Location Reporting (solution1) 

Figure 4: inter-gNB PDU Session Notify (solution 2)

The difference between solution 2 and solution 1 is even more visible for the inter-gNB case: 

Solution 1 has 12 steps versus 7 steps for solution 2

AMF has 3 interactions (versus 1) and SMF has 4 interactions (versus 1).

Solution1 requires the AMF to constantly re-send the list of cells comprising the AoS to NB which can be long with big NGAP impact.

Two RRC reconfigurations need to take place instead of 1.

In addition, the difference of performance shown above needs again to be multiplied by the number of PDU sessions and SMF(s) involved by the slice 1.

Observation 4: the solution 2 outperforms solution 1 in terms of signalling and processing for inter-gNB case as well.
The discussion above applies to both handling of partially allowed S-NSSAI with TA granularity (key issue 5 in SA2) and for supporting and non-suporting UEs of the feature “Support for Network Slices with Network Slice Area of Service not matching deployed Tracking Areas” (key issue 3 in SA2)
Based on the above we propose that for the optimal handling of connected mode the simple and signalling efficient solution is to adopt the approach is solution 2.
We would like to remind the guidance from SA, in SP-211621, to take energy efficiency as “guiding principle” when designing solutions in general and in particular the signalling efficiency of solutions:
TSG SA kindly requests the recipient WGs and TSGs to consider EE even more as a guiding principle when developing new solutions and evolving the 3GPP systems specification, in addition to the other established principles of 3GPP system design
The support of solution 2 requires addition of one IE in the NGAP PDU Session Notify in order to notify the 5GC of the “restoration” of the PDU sessions associated with the slice which is supported again in the TA. The TP in annex A includes this. 
Proposal 2: select signaling efficient solution 2 for handling UEs entering into supporting TA (respectively NS-AoS) and enhance the PDU Session Notify message accordingly as per TP in annex A.
Conclusion

This paper has provided an initial analysis of the foreseeable impacts on RAN of the partially allowed slice (SA2 key issue 5) specified by SA2. Similar impacts are expected for key issue 3 with availability/unavailability area (NS-AoS) and can be discussed later.
The following proposals result from the analysis:

Impacts of key issue 5

Proposal 1: include the partially allowed S-NSSAI over NGAP in all messages where the Allowed NSSAI is sent. Enable different signaling over NGAP to discriminate an allowed S-NSSAI from a partially Allowed S-NSSAI.

Proposal 2: select signaling efficient solution 2 for handling UEs entering into supporting TA (respectively NS-AoS) and enhance the PDU Session Notify message accordingly as per TP in annex A. 
Proposal 3: agree the following: 
· Reply LS on partially allowed/rejected S-NSSAI in tdoc R3-23xxxx (see also annex A)
· Reply LS on support of network slices with AoS not matching TA (see annex B)
· TP for TS 38.413 for partially allowed S-NSSAI (see annex C)
Annex A: Reply LS on Partially Allowed/Rejected S-NSSAI

3GPP TSG-RAN WG3#120


R3-23xxxx
Incheon, KR, 22 – 26 May 2023
Title:
Response LS on Partially Allowed/Rejected S-NSSAI
Response to:
Reply LS on Partially Allowed/Rejected S-NSSAI 
Release:
Rel-18
Work Item:
eNS_Ph3
Source:
RAN3

To:
SA2
Cc:
RAN2
Contact Person:


Name:
Philippe Godin

Tel. Number:
+33 1 6040 0304

E-mail Address:
philippe.godin@nokia.com

Attachments:


1. Overall Description:

RAN3 thanks SA2 for the clarifications concerning the handling of partially allowed NSSAI by the gNB.

RAN3 has further discussed the encoding of the partially allowed S-NSSAI in the gNB.

Based on SA2 answer, RAN3 understanding is that the gNB should be able to discriminate whether an S-NSSAI received from AMF is an allowed S-NSSAI or a partially allowed S-NSSAI. This is because the partially allowed S-NSSAI must be handled differently in the gNB compared to an allowed S-NSSAI: 

· The partially allowed S-NSSAI remains stored in the RAN UE context in a non-supporting TA so that the gNB can potentially steer the UE into a supporting TA during mobility, in contrast to an allowed S-NSSAI which is removed from the stored list of Allowed NSSAI when UE moves to a non-supporting TA (as per legacy handling of an Allowed S-NSSAI).

· To match legacy behavior (backwards compatibility with legacy nodes), any allowed S-NSSAI is expected by gNB to be supported in any current cell where the UE is located but this is not true for a partially allowed S-NSSAI which is not supported in the cells of non-supporting TAs.
· Keeping the PDU session context of partially allowed S-NSSAI in RAN is needed to be able to reactivate the PDU session resources in RAN when the UE moves again into a supporting TA without needing the additional signalling with AMF/SMF of NGAP location reporting and PDU session resource setup again.

Therefore, RAN3 agreed the attached CR where the partially Allowed S-NSSAI can be sent in NGAP messages together with the Allowed NSSAI but as a separate list in order to enable gNB to discriminate between the Allowed S-NSSAIs and the Partially Allowed S-NSSAIs. 

2. Actions:

To SA2 group:

ACTION: 
RAN3 kindly ask SA2 to take into account the above. 

3. Date of Next TSG-RAN WG3 Meetings:

TSG-RAN WG3#121                       21 – 25 August 2023


Toulouse, France
Annex B: Reply LS on Support of Network Slices with AoS not matching TA

3GPP TSG-RAN WG3#120


R3-23xxxx
Incheon, KR, 22 – 26 May 2023
Title:
Response LS on Support of network slices which have area of service not matching deployed tracking areas Sessions
Response to:
Reply LS on Support of network slices which have area of service not matching deployed tracking areas Sessions
Release:
Rel-18
Work Item:
eNS_Ph3
Source:
RAN3

To:
SA2
Cc:
RAN2
Contact Person:


Name:
Philippe Godin

Tel. Number:
+33 1 6040 0304

E-mail Address:
philippe.godin@nokia.com

Attachments:


1. Overall Description:

RAN3 thank SA2 on informing that the area of unavailability with “zero resources” means that the S-NSSAI cannot use any dedicated, prioritized nor any shared resources of that cell.

Based on this, RAN3 came to the conclusion that the gNB must release and setup again the PDU sessions resources as it moves out and in of the availability area (NS-AoS) while limiting the NG signalling. 

Especially RAN3 found out that using AoI concept for this is not optimal as it requires gNB to signal to AMF/SMF every time entering the NS-AoS using Location reporting procedure, AMF informing SMF and SMF triggering again the full PDU session resource setup procedure towards NG-RAN.

Therefore, RAN3 prefers to use a solution where the gNB autonomously manages the removal and setup of PDU session resources by keeping a PDU session context outside the NS-AoS in supporting TAs and just notifying the AMF/SMF via the existing PDU Session Notify/Path Switch Request messages. 

The corresponding agreed NGAP CR is attached.

2. Actions:

To CT4 group:

ACTION: 
RAN3 kindly ask SA2 to take note of the above and align SA2 specifications if needed.  

3. Date of Next TSG-RAN WG3 Meetings:

TSG-RAN WG3#121                       21 – 25 August 2023


Toulouse, France
Annex C TP for TS 38.413 for Partially Allowed
9.2.2.1
INITIAL CONTEXT SETUP REQUEST

This message is sent by the AMF to request the setup of a UE context.
Direction: AMF ( NG-RAN node

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

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	reject

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	Old AMF
	O
	
	AMF Name

9.3.3.21
	
	YES
	reject

	UE Aggregate Maximum Bit Rate
	C-ifPDUsessionResourceSetup
	
	9.3.1.58
	
	YES
	reject

	Core Network Assistance Information for RRC INACTIVE
	O
	
	9.3.1.15
	
	YES
	ignore

	GUAMI
	M
	
	9.3.3.3
	
	YES
	reject

	PDU Session Resource Setup Request List
	
	0..1
	
	
	YES
	reject

	>PDU Session Resource Setup Request Item
	
	1..<maxnoofPDUSessions>
	
	
	-
	

	>>PDU Session ID
	M
	
	9.3.1.50
	
	-
	

	>>PDU Session NAS-PDU
	O
	
	NAS-PDU

9.3.3.4
	
	-
	

	>>S-NSSAI 
	M
	
	9.3.1.24
	
	-
	

	>>PDU Session Resource Setup Request Transfer

	M
	
	OCTET STRING
	Containing the PDU Session Resource Setup Request Transfer IE specified in subclause 9.3.4.1.
	-
	

	>>PDU Session Expected UE Activity Behaviour
	O
	
	Expected UE Activity Behaviour

9.3.1.94
	Expected UE Activity Behaviour for the PDU Session.
	YES
	ignore

	Allowed NSSAI
	M
	
	9.3.1.31
	Indicates the S-NSSAIs permitted by the network
	YES
	reject

	UE Security Capabilities
	M
	
	9.3.1.86
	
	YES
	reject

	Security Key
	M
	
	9.3.1.87
	
	YES
	reject

	Trace Activation
	O
	
	9.3.1.14
	
	YES
	ignore

	Mobility Restriction List
	O
	
	9.3.1.85
	
	YES
	ignore

	UE Radio Capability
	O
	
	9.3.1.74
	
	YES
	ignore

	Index to RAT/Frequency Selection Priority
	O
	
	9.3.1.61
	
	YES
	ignore

	Masked IMEISV
	O
	
	9.3.1.54
	
	YES
	ignore

	NAS-PDU
	O
	
	9.3.3.4
	
	YES
	ignore

	Emergency Fallback Indicator
	O
	
	9.3.1.26
	
	YES
	reject

	RRC Inactive Transition Report Request
	O
	
	9.3.1.91
	
	YES
	ignore

	UE Radio Capability for Paging
	O
	
	9.3.1.68
	
	YES
	ignore

	Redirection for Voice EPS Fallback 
	O
	
	9.3.1.116
	
	YES
	ignore

	Location Reporting Request Type
	O
	
	9.3.1.65
	
	YES
	ignore

	CN Assisted RAN Parameters Tuning
	O
	
	9.3.1.119
	
	YES
	ignore

	SRVCC Operation Possible
	O
	
	9.3.1.128
	
	YES
	ignore

	IAB Authorized
	O
	
	9.3.1.129
	
	YES
	ignore

	Enhanced Coverage Restriction
	O
	
	9.3.1.140
	
	YES
	ignore

	Extended Connected Time
	O
	
	9.3.3.31
	
	YES
	ignore

	UE Differentiation Information
	O
	
	9.3.1.144
	
	YES
	ignore

	NR V2X Services Authorized
	O
	
	9.3.1.146
	
	YES
	ignore

	LTE V2X Services Authorized
	O
	
	9.3.1.147
	
	YES
	ignore

	NR UE Sidelink Aggregate Maximum Bit Rate
	O
	
	9.3.1.148
	This IE applies only if the UE is authorized for NR V2X services.
	YES
	ignore

	LTE UE Sidelink Aggregate Maximum Bit Rate
	O
	
	9.3.1.149
	This IE applies only if the UE is authorized for LTE V2X services.
	YES
	ignore

	PC5 QoS Parameters
	O
	
	9.3.1.150
	This IE applies only if the UE is authorized for NR V2X services.
	YES
	ignore

	CE-mode-B Restricted
	O
	
	9.3.1.155
	
	YES
	ignore

	UE User Plane CIoT Support Indicator
	O
	
	9.3.1.160
	
	YES
	ignore

	RG Level Wireline Access Characteristics
	O
	
	OCTET STRING
	Specified in TS 23.316 [34]. Indicates the wireline access technology specific QoS information corresponding to a specific wireline access subscription.
	YES
	ignore

	Management Based MDT PLMN List
	O
	
	MDT PLMN List

9.3.1.168
	
	YES
	ignore

	UE Radio Capability ID
	O
	
	9.3.1.142
	
	YES
	reject

	Time Synchronisation Assistance Information
	O
	
	9.3.1.220
	
	YES
	ignore

	QMC Configuration Information
	O
	
	9.3.1.223
	
	YES
	ignore

	Target NSSAI Information
	O
	
	9.3.1.229
	
	YES
	ignore

	UE Slice Maximum Bit Rate List
	O
	
	9.3.1.231
	
	YES
	ignore

	5G ProSe Authorized
	O
	
	9.3.1.233
	
	YES
	ignore

	5G ProSe UE PC5 Aggregate Maximum Bit Rate
	O
	
	NR UE Sidelink Aggregate Maximum Bit Rate

9.3.1.148
	This IE applies only if the UE is authorized for 5G ProSe services.
	YES
	ignore

	5G ProSe PC5 QoS Parameters
	O
	
	9.3.1.234
	This IE applies only if the UE is authorized for 5G ProSe services.
	YES
	ignore

	Partially Allowed NSSAI
	O
	
	9.3.1.x
	Indicates the S-NSSAIs partially allowed in the RA of the UE.
	YES
	reject


9.2.3.4
HANDOVER REQUEST

This message is sent by the AMF to the target NG-RAN node to request the preparation of resources.

Direction: AMF ( NG-RAN node.

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

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	reject

	Handover Type
	M
	
	9.3.1.22
	
	YES
	reject

	Cause
	M
	
	9.3.1.2
	
	YES
	ignore

	UE Aggregate Maximum Bit Rate
	M
	
	9.3.1.58
	
	YES
	reject

	Core Network Assistance Information for RRC INACTIVE
	O
	
	9.3.1.15
	
	YES
	ignore

	UE Security Capabilities 
	M
	
	9.3.1.86
	
	YES
	reject

	Security Context
	M
	
	9.3.1.88
	
	YES
	reject

	New Security Context Indicator
	O
	
	9.3.1.55
	
	YES
	reject

	NASC
	O
	
	NAS-PDU

9.3.3.4
	Refers to either the “Intra N1 mode NAS transparent container” or the “S1 mode to N1 mode NAS transparent container”, the details of the IE definition and the encoding arespecified in TS 24.501 [26].
	YES
	reject

	PDU Session Resource Setup List
	
	1
	
	
	YES
	reject

	>PDU Session Resource Setup Item
	
	1..<maxnoofPDUSessions>
	
	
	-
	

	>>PDU Session ID 
	M
	
	9.3.1.50
	
	-
	

	>>S-NSSAI
	M
	
	9.3.1.24
	
	-
	

	>>Handover Request Transfer
	M
	
	OCTET STRING
	Containing the PDU Session Resource Setup Request Transfer IE specified in subclause 9.3.4.1.
	-
	

	>>PDU Session Expected UE Activity Behaviour
	O
	
	Expected UE Activity Behaviour

9.3.1.94
	Expected UE Activity Behaviour for the PDU Session.
	YES
	ignore

	Allowed NSSAI
	M
	
	9.3.1.31
	Indicates the S-NSSAIs permitted by the network.
	YES
	reject

	Trace Activation
	O
	
	9.3.1.14
	
	YES
	ignore

	Masked IMEISV
	O
	
	9.3.1.54
	
	YES
	ignore

	Source to Target Transparent Container
	M
	
	9.3.1.20
	
	YES
	reject

	Mobility Restriction List
	O
	
	9.3.1.85
	
	YES
	ignore

	Location Reporting Request Type
	O
	
	9.3.1.65
	
	YES
	ignore

	RRC Inactive Transition Report Request
	O
	
	9.3.1.91
	
	YES
	ignore

	GUAMI
	M
	
	9.3.3.3
	
	YES
	reject

	Redirection for Voice EPS Fallback 
	O
	
	9.3.1.116
	
	YES
	ignore

	CN Assisted RAN Parameters Tuning
	O
	
	9.3.1.119
	
	YES
	ignore

	SRVCC Operation Possible
	O
	
	9.3.1.128
	
	YES
	ignore

	IAB Authorized
	O
	
	9.3.1.129
	
	YES
	reject

	Enhanced Coverage Restriction
	O
	
	9.3.1.140
	
	YES
	ignore

	UE Differentiation Information
	O
	
	9.3.1.144
	
	YES
	ignore

	NR V2X Services Authorized
	O
	
	9.3.1.146
	
	YES
	ignore

	LTE V2X Services Authorized
	O
	
	9.3.1.147
	
	YES
	ignore

	NR UE Sidelink Aggregate Maximum Bit Rate
	O
	
	9.3.1.148
	This IE applies only if the UE is authorized for NR V2X services.
	YES
	ignore

	LTE UE Sidelink Aggregate Maximum Bit Rate
	O
	
	9.3.1.149
	This IE applies only if the UE is authorized for LTE V2X services.
	YES
	ignore

	PC5 QoS Parameters
	O
	
	9.3.1.150
	This IE applies only if the UE is authorized for NR V2X services.
	YES
	ignore

	CE-mode-B Restricted
	O
	
	9.3.1.155
	
	YES
	ignore

	UE User Plane CIoT Support Indicator
	O
	
	9.3.1.160
	
	YES
	ignore

	Management Based MDT PLMN List
	O
	
	MDT PLMN List

9.3.1.168
	
	YES
	ignore

	UE Radio Capability ID
	O
	
	9.3.1.142
	
	YES
	reject

	Extended Connected Time
	O
	
	9.3.3.31
	
	YES
	ignore

	Time Synchronisation Assistance Information
	O
	
	9.3.1.220
	
	YES
	ignore

	UE Slice Maximum Bit Rate List
	O
	
	9.3.1.231
	
	YES
	ignore

	5G ProSe Authorized
	O
	
	9.3.1.233
	
	YES
	ignore

	5G ProSe UE PC5 Aggregate Maximum Bit Rate
	O
	
	NR UE Sidelink Aggregate Maximum Bit Rate

9.3.1.148
	This IE applies only if the UE is authorized for 5G ProSe services.
	YES
	ignore

	5G ProSe PC5 QoS Parameters
	O
	
	9.3.1.234
	This IE applies only if the UE is authorized for 5G ProSe services.
	YES
	ignore

	Partially Allowed NSSAI
	O
	
	9.3.1.x
	Indicates the S-NSSAIs partially allowed in the RA of the UE.
	YES
	reject


	Range bound
	Explanation

	maxnoofPDUSessions
	Maximum no. of PDU sessions allowed towards one UE. Value is 256.


9.2.3.9
PATH SWITCH REQUEST ACKNOWLEDGE

This message is sent by the AMF to inform the NG-RAN node that the path switch has been successfully completed in the 5GC.

Direction: AMF ( NG-RAN node.

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

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	ignore

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	ignore

	UE Security Capabilities
	O
	
	9.3.1.86
	
	YES
	reject

	Security Context
	M
	
	9.3.1.88
	
	YES
	reject

	New Security Context Indicator
	O
	
	9.3.1.55
	
	YES
	reject

	PDU Session Resource Switched List
	
	1 
	
	
	YES
	ignore

	>PDU Session Resource Switched Item
	
	1..<maxnoofPDUSessions> 
	
	
	-
	

	>>PDU Session ID 
	M
	
	9.3.1.50
	
	-
	

	>>Path Switch Request Acknowledge Transfer
	M
	
	OCTET STRING
	Containing the Path Switch Request Acknowledge Transfer IE specified in subclause 9.3.4.9.
	-
	

	>>PDU Session Expected UE Activity Behaviour
	O
	
	Expected UE Activity Behaviour

9.3.1.94
	Expected UE Activity Behaviour for the PDU Session.
	YES
	ignore

	PDU Session Resource Released List
	
	0..1
	
	
	YES
	ignore

	>PDU Session Resource Released Item
	
	1..<maxnoofPDUSessions>
	
	
	-
	

	>>PDU Session ID
	M
	
	9.3.1.50
	
	-
	

	>>Path Switch Request Unsuccessful Transfer
	M
	
	OCTET STRING
	Containing the Path Switch Request Unsuccessful Transfer IE specified in subclause 9.3.4.20.
	-
	

	Allowed NSSAI
	M
	
	9.3.1.31
	Indicates the S-NSSAIs permitted by the network.
	YES
	reject

	Core Network Assistance Information for RRC INACTIVE
	O
	
	9.3.1.15
	
	YES
	ignore

	RRC Inactive Transition Report Request
	O
	
	9.3.1.91
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore

	Redirection for Voice EPS Fallback 
	O
	
	9.3.1.116
	
	YES
	ignore

	CN Assisted RAN Parameters Tuning
	O
	
	9.3.1.119
	
	YES
	ignore

	SRVCC Operation Possible
	O
	
	9.3.1.128
	
	YES
	ignore

	Enhanced Coverage Restriction
	O
	
	9.3.1.140
	
	YES
	ignore

	Extended Connected Time
	O
	
	9.3.3.31
	
	YES
	ignore

	UE Differentiation Information
	O
	
	9.3.1.144
	
	YES
	ignore

	NR V2X Services Authorized
	O
	
	9.3.1.146
	
	YES
	ignore

	LTE V2X Services Authorized
	O
	
	9.3.1.147
	
	YES
	ignore

	NR UE Sidelink Aggregate Maximum Bit Rate
	O
	
	9.3.1.148
	This IE applies only if the UE is authorized for NR V2X services.
	YES
	ignore

	LTE UE Sidelink Aggregate Maximum Bit Rate
	O
	
	9.3.1.149
	This IE applies only if the UE is authorized for LTE V2X services.
	YES
	ignore

	PC5 QoS Parameters
	O
	
	9.3.1.150
	This IE applies only if the UE is authorized for NR V2X services.
	YES
	ignore

	CE-mode-B Restricted
	O
	
	9.3.1.155
	
	YES
	ignore

	UE User Plane CIoT Support Indicator
	O
	
	9.3.1.160
	
	YES
	ignore

	UE Radio Capability ID
	O
	
	9.3.1.142
	
	YES
	reject

	Management Based MDT PLMN List
	O
	
	MDT PLMN List

9.3.1.168
	
	YES
	ignore

	Time Synchronisation Assistance Information
	O
	
	9.3.1.220
	
	YES
	ignore

	5G ProSe Authorized
	O
	
	9.3.1.233
	
	YES
	ignore

	5G ProSe UE PC5 Aggregate Maximum Bit Rate
	O
	
	NR UE Sidelink Aggregate Maximum Bit Rate

9.3.1.148
	This IE applies only if the UE is authorized for 5G ProSe services.
	YES
	ignore

	5G ProSe PC5 QoS Parameters
	O
	
	9.3.1.234
	This IE applies only if the UE is authorized for 5G ProSe services.
	YES
	ignore

	Partially Allowed NSSAI
	O
	
	9.3.1.x
	Indicates the S-NSSAIs partially allowed in the RA of the UE.
	YES
	reject


	Range bound
	Explanation

	maxnoofPDUSessions
	Maximum no. of PDU sessions allowed towards one UE. Value is 256.


9.2.5.2
DOWNLINK NAS TRANSPORT

This message is sent by the AMF and is used for carrying NAS information over the NG interface.
Direction: AMF ( NG-RAN node
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	reject

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	Old AMF
	O
	
	AMF Name

9.3.3.21
	
	YES
	reject

	RAN Paging Priority
	O 
	
	9.3.3.15
	
	YES
	ignore

	NAS-PDU
	M
	
	9.3.3.4
	
	YES
	reject

	Mobility Restriction List
	O
	
	9.3.1.85
	
	YES
	ignore

	Index to RAT/Frequency Selection Priority
	O
	
	9.3.1.61
	
	YES
	ignore

	UE Aggregate Maximum Bit Rate
	O
	
	9.3.1.58
	
	YES
	ignore

	Allowed NSSAI
	O
	
	9.3.1.31
	Indicates the S-NSSAIs permitted by the network.
	YES
	reject

	SRVCC Operation Possible
	O
	
	9.3.1.128
	
	YES
	ignore

	Enhanced Coverage Restriction
	O
	
	9.3.1.140
	
	YES
	ignore

	Extended Connected Time
	O
	
	9.3.3.31
	
	YES
	ignore

	UE Differentiation Information
	O
	
	9.3.1.144
	
	YES
	ignore

	CE-mode-B Restricted
	O
	
	9.3.1.155
	
	YES
	ignore

	UE Radio Capability
	O
	
	9.3.1.74
	
	YES
	ignore

	UE Capability Info Request
	O
	
	9.3.1.192
	
	YES
	ignore

	End Indication
	O
	
	9.3.3.32
	
	YES
	ignore

	UE Radio Capability ID
	O
	
	9.3.1.142
	
	YES
	reject

	Target NSSAI Information
	O
	
	9.3.1.229
	
	YES
	ignore

	Masked IMEISV
	O
	
	9.3.1.54
	
	YES
	ignore

	Partially Allowed NSSAI
	O
	
	9.3.1.x
	Indicates the S-NSSAIs partially allowed in the RA of the UE.
	YES
	reject


9.3.1.x
Partially Allowed NSSAI

This IE contains a list of S-NSSAI(s) partially allowed in the RA of the UE.

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

	Partially Allowed S-NSSAI List
	
	1
	
	

	>Partially Allowed S-NSSAI Item
	
	1..<maxnoofPartiallyAllowedS-NSSAIs>
	
	

	>>S-NSSAI
	M
	
	9.3.1.24
	


	Range bound
	Explanation

	maxnoofPartiallyAllowedS-NSSAIs
	Maximum no. of partially allowed S-NSSAI. Value is 8.


9.2.1.7
PDU SESSION RESOURCE NOTIFY

This message is sent by the NG-RAN node to notify that the QoS requirements of already established GBR QoS flow(s) for which notification control has been requested are either not fulfilled anymore or fulfilled again by the NG-RAN node. This message can also be sent by the NG-RAN node to notify that PDU session resource(s) for a given UE are released.

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

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	reject

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	PDU Session Resource Notify List
	
	0..1
	
	
	YES
	reject

	>PDU Session Resource Notify Item
	
	1..<maxnoofPDUSessions>
	
	
	-
	

	>>PDU Session ID
	M
	
	9.3.1.50
	
	-
	

	>>PDU Session Resource Notify Transfer
	M
	
	OCTET STRING
	Containing the PDU Session Resource Notify Transfer IE specified in subclause 9.3.4.5.
	-
	

	PDU Session Resource Released List
	
	0..1
	
	
	YES
	ignore

	>PDU Session Resource Released Item
	
	1..<maxnoofPDUSessions>
	
	
	-
	

	>>PDU Session ID
	M
	
	9.3.1.50
	
	-
	

	>>PDU Session Resource Notify Released Transfer
	M
	
	OCTET STRING
	Containing the PDU Session Resource Notify Released Transfer IE specified in subclause 9.3.4.13.
	-
	

	User Location Information
	O
	
	9.3.1.16
	
	YES
	ignore

	Availability NSSAI List
	
	0..1
	
	
	YES
	ignore

	>Availability NSSAI Item
	
	1..<maxnoofS-NSSAIs>
	
	
	-
	

	>>S-NSSAI
	M
	
	9.3.1.24
	
	-
	

	>>Availability
	M
	
	ENUMERATED (available, unavailable,…)
	
	-
	


	Range bound
	Explanation

	maxnoofPDUSessions
	Maximum no. of PDU sessions allowed towards one UE. Value is 256.

	maxnoofS-NSSAIs
	Maximum no. of S-NSSAIs. Value is 256.


9.2.3.8
PATH SWITCH REQUEST

This message is sent by the NG-RAN node to inform the AMF of the new serving NG-RAN node and to transfer some NG-U DL tunnel termination point(s) to the SMF via the AMF for one or multiple PDU session resources.

Direction: NG-RAN node ( AMF.

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

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	Source AMF UE NGAP ID
	M
	
	AMF UE NGAP ID

9.3.3.1
	
	YES
	reject

	User Location Information
	M
	
	9.3.1.16
	
	YES
	ignore

	UE Security Capabilities
	M
	
	9.3.1.86
	
	YES
	ignore

	PDU Session Resource to be Switched in Downlink List
	
	1
	
	
	YES
	reject

	>PDU Session Resource to be Switched in Downlink Item
	
	1..<maxnoofPDUSessions> 
	
	
	-
	

	>>PDU Session ID 
	M
	
	9.3.1.50
	
	-
	

	>>Path Switch Request Transfer
	M
	
	OCTET STRING
	Containing the Path Switch Request Transfer IE specified in subclause 9.3.4.8.
	-
	

	PDU Session Resource Failed to Setup List
	
	0..1
	
	
	YES
	ignore

	>PDU Session Resource Failed to Setup Item
	
	1..<maxnoofPDUSessions>
	
	
	-
	

	>>PDU Session ID
	M
	
	9.3.1.50
	
	-
	

	>>Path Switch Request Setup Failed Transfer
	M
	
	OCTET STRING
	Containing the Path Switch Request Setup Failed Transfer IE specified in subclause 9.3.4.15.
	-
	

	RRC Resume Cause
	O
	
	RRC Establishment Cause

9.3.1.111
	
	YES
	ignore

	RedCap Indication
	O
	
	9.3.1.228
	
	YES
	ignore

	Availability NSSAI List
	
	0..1
	
	
	YES
	ignore

	>Availability NSSAI Item
	
	1..<maxnoofS-NSSAIs>
	
	
	-
	

	>>S-NSSAI
	M
	
	9.3.1.24
	
	-
	

	>>Availability
	M
	
	ENUMERATED (available, unavailable,…)
	
	-
	


	Range bound
	Explanation

	maxnoofPDUSessions
	Maximum no. of PDU sessions allowed towards one UE. Value is 256.

	maxnoofS-NSSAIs
	Maximum no. of S-NSSAIs. Value is 256.


9.4.4
PDU Definitions

-- ASN1START

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

--

-- PDU definitions for NGAP.

--

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

NGAP-PDU-Contents { 

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

ngran-Access (22) modules (3) ngap (1) version1 (1) ngap-PDU-Contents (1) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN
-- **************************************************************

--

-- IE parameter types from other modules.

--

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

IMPORTS


AllowedNSSAI,


AMFName,


AMFSetID,


AMF-TNLAssociationSetupList,


AMF-TNLAssociationToAddList,


AMF-TNLAssociationToRemoveList,


AMF-TNLAssociationToUpdateList,


AMF-UE-NGAP-ID,


AssistanceDataForPaging,


AuthenticatedIndication,

Availability-NSSAI-List,


BroadcastCancelledAreaList,

Not modified

PagingOrigin,


PagingPriority,

Partially-Allowed-NSSAI,


PDUSessionAggregateMaximumBitRate,


PDUSessionResourceAdmittedList,


PDUSessionResourceFailedToModifyListModCfm,

Not modified

id-AMFTrafficLoadReductionIndication,


id-AMF-UE-NGAP-ID,


id-AssistanceDataForPaging,


id-AuthenticatedIndication,

id-Availability-NSSAI-List,

id-BroadcastCancelledAreaList,


id-BroadcastCompletedAreaList,

Not modified

id-PagingDRX,


id-PagingOrigin,


id-PagingPriority,

id-Partially-Allowed-NSSAI,


id-PDUSessionResourceAdmittedList,


id-PDUSessionResourceFailedToModifyListModCfm,

Not modified
-- **************************************************************

--

-- PDU SESSION RESOURCE NOTIFY

--

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

PDUSessionResourceNotify ::= SEQUENCE {


protocolIEs

ProtocolIE-Container

{ {PDUSessionResourceNotifyIEs} },


...

}

PDUSessionResourceNotifyIEs NGAP-PROTOCOL-IES ::= {


{ ID id-AMF-UE-NGAP-ID






CRITICALITY reject
TYPE AMF-UE-NGAP-ID








PRESENCE mandatory
}|


{ ID id-RAN-UE-NGAP-ID






CRITICALITY reject
TYPE RAN-UE-NGAP-ID








PRESENCE mandatory
}|


{ ID id-PDUSessionResourceNotifyList


CRITICALITY reject
TYPE PDUSessionResourceNotifyList



PRESENCE optional

}|


{ ID id-PDUSessionResourceReleasedListNot

CRITICALITY ignore
TYPE PDUSessionResourceReleasedListNot

PRESENCE optional

}|


{ ID id-UserLocationInformation




CRITICALITY ignore
TYPE UserLocationInformation





PRESENCE optional

}|


{ ID id-Availability-NSSAI-List


CRITICALITY ignore
TYPE Availability-NSSAI-List




PRESENCE optional

},


...

}

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

Not modified
-- **************************************************************

--

-- INITIAL CONTEXT SETUP REQUEST

--

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

InitialContextSetupRequest ::= SEQUENCE {


protocolIEs

ProtocolIE-Container

{ {InitialContextSetupRequestIEs} },


...

}

InitialContextSetupRequestIEs NGAP-PROTOCOL-IES ::= {


{ ID id-AMF-UE-NGAP-ID






CRITICALITY reject
TYPE AMF-UE-NGAP-ID









PRESENCE mandatory
}|


{ ID id-RAN-UE-NGAP-ID






CRITICALITY reject
TYPE RAN-UE-NGAP-ID









PRESENCE mandatory
}|


{ ID id-OldAMF








CRITICALITY reject
TYPE AMFName










PRESENCE optional

}|


{ ID id-UEAggregateMaximumBitRate



CRITICALITY reject
TYPE UEAggregateMaximumBitRate





PRESENCE conditional
}|


{ ID id-CoreNetworkAssistanceInformationForInactive

CRITICALITY ignore
TYPE CoreNetworkAssistanceInformationForInactive

PRESENCE optional

}|


{ ID id-GUAMI








CRITICALITY reject
TYPE GUAMI











PRESENCE mandatory
}|


{ ID id-PDUSessionResourceSetupListCxtReq

CRITICALITY reject
TYPE PDUSessionResourceSetupListCxtReq


PRESENCE optional

}|


{ ID id-AllowedNSSAI






CRITICALITY reject
TYPE AllowedNSSAI









PRESENCE mandatory
}|


{ ID id-UESecurityCapabilities




CRITICALITY reject
TYPE UESecurityCapabilities






PRESENCE mandatory
}|


{ ID id-SecurityKey







CRITICALITY reject
TYPE SecurityKey









PRESENCE mandatory
}|


{ ID id-TraceActivation






CRITICALITY ignore
TYPE TraceActivation








PRESENCE optional

}|


{ ID id-MobilityRestrictionList




CRITICALITY ignore
TYPE MobilityRestrictionList






PRESENCE optional

}|


{ ID id-UERadioCapability





CRITICALITY ignore
TYPE UERadioCapability








PRESENCE optional

}|


{ ID id-IndexToRFSP







CRITICALITY ignore
TYPE IndexToRFSP









PRESENCE optional

}|


{ ID id-MaskedIMEISV






CRITICALITY ignore
TYPE MaskedIMEISV









PRESENCE optional

}|


{ ID id-NAS-PDU








CRITICALITY ignore
TYPE NAS-PDU










PRESENCE optional

}|


{ ID id-EmergencyFallbackIndicator



CRITICALITY reject
TYPE EmergencyFallbackIndicator





PRESENCE optional

}|


{ ID id-RRCInactiveTransitionReportRequest

CRITICALITY ignore
TYPE RRCInactiveTransitionReportRequest


PRESENCE optional

}|


{ ID id-UERadioCapabilityForPaging



CRITICALITY ignore
TYPE UERadioCapabilityForPaging





PRESENCE optional

}|


{ ID id-RedirectionVoiceFallback



CRITICALITY ignore
TYPE RedirectionVoiceFallback





PRESENCE optional

}|


{ ID id-LocationReportingRequestType


CRITICALITY ignore
TYPE LocationReportingRequestType




PRESENCE optional

}|


{ ID id-CNAssistedRANTuning





CRITICALITY ignore
TYPE CNAssistedRANTuning







PRESENCE optional

}|

{ ID id-SRVCCOperationPossible




CRITICALITY ignore
TYPE SRVCCOperationPossible






PRESENCE optional

}|


{ ID id-IAB-Authorized






CRITICALITY ignore
TYPE IAB-Authorized









PRESENCE optional

}|


{ ID id-Enhanced-CoverageRestriction


CRITICALITY ignore
TYPE Enhanced-CoverageRestriction




PRESENCE optional

}|


{ ID id-Extended-ConnectedTime




CRITICALITY ignore
TYPE Extended-ConnectedTime






PRESENCE optional

}|


{ ID id-UE-DifferentiationInfo




CRITICALITY ignore
TYPE UE-DifferentiationInfo






PRESENCE optional

}|
{ ID id-NRV2XServicesAuthorized




CRITICALITY ignore
TYPE NRV2XServicesAuthorized






PRESENCE optional

}|

{ ID id-LTEV2XServicesAuthorized



CRITICALITY ignore
TYPE LTEV2XServicesAuthorized





PRESENCE optional

}|

{ ID id-NRUESidelinkAggregateMaximumBitrate

CRITICALITY ignore
TYPE NRUESidelinkAggregateMaximumBitrate


PRESENCE optional

}|

{ ID id-LTEUESidelinkAggregateMaximumBitrate
CRITICALITY ignore
TYPE LTEUESidelinkAggregateMaximumBitrate

PRESENCE optional

}|


{ ID id-PC5QoSParameters





CRITICALITY ignore
TYPE PC5QoSParameters








PRESENCE optional 
}|


{ ID id-CEmodeBrestricted





CRITICALITY ignore
TYPE CEmodeBrestricted








PRESENCE optional

}|


{ ID id-UE-UP-CIoT-Support





CRITICALITY ignore
TYPE UE-UP-CIoT-Support








PRESENCE optional

}|


{ ID id-RGLevelWirelineAccessCharacteristics
CRITICALITY ignore
TYPE RGLevelWirelineAccessCharacteristics

PRESENCE optional

}|


{ ID id-ManagementBasedMDTPLMNList



CRITICALITY ignore
TYPE MDTPLMNList









PRESENCE optional

}|


{ ID id-UERadioCapabilityID





CRITICALITY reject
TYPE UERadioCapabilityID







PRESENCE optional

}|


{ ID id-TimeSyncAssistanceInfo




CRITICALITY ignore
TYPE TimeSyncAssistanceInfo






PRESENCE optional

}|


{ ID id-QMCConfigInfo






CRITICALITY ignore
TYPE QMCConfigInfo









PRESENCE optional

}|


{ ID id-TargetNSSAIInformation




CRITICALITY ignore
TYPE TargetNSSAIInformation






PRESENCE optional

}|


{ ID id-UESliceMaximumBitRateList



CRITICALITY ignore
TYPE UESliceMaximumBitRateList





PRESENCE optional

}|

{ ID id-FiveG-ProSeAuthorized




CRITICALITY ignore
TYPE FiveG-ProSeAuthorized






PRESENCE optional

}|


{ ID id-FiveG-ProSeUEPC5AggregateMaximumBitRate
CRITICALITY ignore
TYPE NRUESidelinkAggregateMaximumBitrate


PRESENCE optional

}|

{ ID id-FiveG-ProSePC5QoSParameters



CRITICALITY ignore
TYPE FiveG-ProSePC5QoSParameters




PRESENCE optional

}|


{ ID id-Partially-Allowed-NSSAI


CRITICALITY ignore
TYPE Partially-Allowed-NSSAI




PRESENCE optional

},


...

}

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

Not modified
-- **************************************************************

--

-- HANDOVER REQUEST

--

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

HandoverRequest ::= SEQUENCE {


protocolIEs

ProtocolIE-Container

{ {HandoverRequestIEs} },


...

}

HandoverRequestIEs NGAP-PROTOCOL-IES ::= {


{ ID id-AMF-UE-NGAP-ID






CRITICALITY reject
TYPE AMF-UE-NGAP-ID








PRESENCE mandatory
}|


{ ID id-HandoverType






CRITICALITY reject
TYPE HandoverType








PRESENCE mandatory
}|


{ ID id-Cause








CRITICALITY ignore
TYPE Cause










PRESENCE mandatory
}|


{ ID id-UEAggregateMaximumBitRate



CRITICALITY reject
TYPE UEAggregateMaximumBitRate




PRESENCE mandatory
}|


{ ID id-CoreNetworkAssistanceInformationForInactive

CRITICALITY ignore
TYPE CoreNetworkAssistanceInformationForInactive

PRESENCE optional

}|


{ ID id-UESecurityCapabilities




CRITICALITY reject
TYPE UESecurityCapabilities





PRESENCE mandatory
}|


{ ID id-SecurityContext






CRITICALITY reject
TYPE SecurityContext







PRESENCE mandatory
}|


{ ID id-NewSecurityContextInd




CRITICALITY reject
TYPE NewSecurityContextInd





PRESENCE optional

}|


{ ID id-NASC








CRITICALITY reject
TYPE NAS-PDU









PRESENCE optional

}|


{ ID id-PDUSessionResourceSetupListHOReq

CRITICALITY reject
TYPE PDUSessionResourceSetupListHOReq


PRESENCE mandatory
}|


{ ID id-AllowedNSSAI






CRITICALITY reject
TYPE AllowedNSSAI








PRESENCE mandatory
}|


{ ID id-TraceActivation






CRITICALITY ignore
TYPE TraceActivation







PRESENCE optional

}|


{ ID id-MaskedIMEISV






CRITICALITY ignore
TYPE MaskedIMEISV








PRESENCE optional

}|


{ ID id-SourceToTarget-TransparentContainer

CRITICALITY reject
TYPE SourceToTarget-TransparentContainer

PRESENCE mandatory
}|


{ ID id-MobilityRestrictionList




CRITICALITY ignore
TYPE MobilityRestrictionList





PRESENCE optional

}|

{ ID id-LocationReportingRequestType


CRITICALITY ignore
TYPE LocationReportingRequestType



PRESENCE optional

}|


{ ID id-RRCInactiveTransitionReportRequest

CRITICALITY ignore
TYPE RRCInactiveTransitionReportRequest

PRESENCE optional

}|


{ ID id-GUAMI








CRITICALITY reject
TYPE GUAMI










PRESENCE mandatory
}|


{ ID id-RedirectionVoiceFallback



CRITICALITY ignore
TYPE RedirectionVoiceFallback




PRESENCE optional

}|


{ ID id-CNAssistedRANTuning





CRITICALITY ignore
TYPE CNAssistedRANTuning






PRESENCE optional

}|


{ ID id-SRVCCOperationPossible




CRITICALITY ignore
TYPE SRVCCOperationPossible





PRESENCE optional

}|


{ ID id-IAB-Authorized






CRITICALITY reject
TYPE IAB-Authorized








PRESENCE optional

}|

{ ID id-Enhanced-CoverageRestriction


CRITICALITY ignore
TYPE Enhanced-CoverageRestriction



PRESENCE optional

}|


{ ID id-UE-DifferentiationInfo




CRITICALITY ignore
TYPE UE-DifferentiationInfo





PRESENCE optional

}|


{ ID id-NRV2XServicesAuthorized




CRITICALITY ignore
TYPE NRV2XServicesAuthorized





PRESENCE optional

}|


{ ID id-LTEV2XServicesAuthorized



CRITICALITY ignore
TYPE LTEV2XServicesAuthorized




PRESENCE optional

}|


{ ID id-NRUESidelinkAggregateMaximumBitrate

CRITICALITY ignore
TYPE NRUESidelinkAggregateMaximumBitrate

PRESENCE optional

}|


{ ID id-LTEUESidelinkAggregateMaximumBitrate
CRITICALITY ignore
TYPE LTEUESidelinkAggregateMaximumBitrate
PRESENCE optional

}|


{ ID id-PC5QoSParameters





CRITICALITY ignore
TYPE PC5QoSParameters







PRESENCE optional 
}|


{ ID id-CEmodeBrestricted





CRITICALITY ignore
TYPE CEmodeBrestricted







PRESENCE optional

}|


{ ID id-UE-UP-CIoT-Support





CRITICALITY ignore
TYPE UE-UP-CIoT-Support







PRESENCE optional

}|


{ ID id-ManagementBasedMDTPLMNList



CRITICALITY ignore
TYPE MDTPLMNList








PRESENCE optional

}|


{ ID id-UERadioCapabilityID





CRITICALITY reject
TYPE UERadioCapabilityID






PRESENCE optional

}|

{ ID id-Extended-ConnectedTime




CRITICALITY ignore
TYPE Extended-ConnectedTime





PRESENCE optional

}|


{ ID id-TimeSyncAssistanceInfo




CRITICALITY ignore
TYPE TimeSyncAssistanceInfo





PRESENCE optional

}|


{ ID id-UESliceMaximumBitRateList



CRITICALITY ignore
TYPE UESliceMaximumBitRateList




PRESENCE optional

}|

{ ID id-FiveG-ProSeAuthorized




CRITICALITY ignore
TYPE FiveG-ProSeAuthorized





PRESENCE optional

}|

{ ID id-FiveG-ProSeUEPC5AggregateMaximumBitRate
CRITICALITY ignore
TYPE NRUESidelinkAggregateMaximumBitrate

PRESENCE optional

}|

{ ID id-FiveG-ProSePC5QoSParameters



CRITICALITY ignore
TYPE FiveG-ProSePC5QoSParameters



PRESENCE optional

}|


{ ID id-Partially-Allowed-NSSAI


CRITICALITY ignore
TYPE Partially-Allowed-NSSAI




PRESENCE optional

},

...

}

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

Not modified
-- **************************************************************

--

-- PATH SWITCH REQUEST

--

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

PathSwitchRequest ::= SEQUENCE {


protocolIEs

ProtocolIE-Container

{ { PathSwitchRequestIEs} },


...

}

PathSwitchRequestIEs NGAP-PROTOCOL-IES ::= {



{ ID id-RAN-UE-NGAP-ID







CRITICALITY reject
TYPE RAN-UE-NGAP-ID










PRESENCE mandatory
}|


{ ID id-SourceAMF-UE-NGAP-ID





CRITICALITY reject
TYPE AMF-UE-NGAP-ID










PRESENCE mandatory
}|


{ ID id-UserLocationInformation





CRITICALITY ignore
TYPE UserLocationInformation






PRESENCE mandatory
}|


{ ID id-UESecurityCapabilities





CRITICALITY ignore
TYPE UESecurityCapabilities







PRESENCE mandatory
}|


{ ID id-PDUSessionResourceToBeSwitchedDLList

CRITICALITY reject
TYPE PDUSessionResourceToBeSwitchedDLList


PRESENCE mandatory
}|


{ ID id-PDUSessionResourceFailedToSetupListPSReq
CRITICALITY ignore
TYPE PDUSessionResourceFailedToSetupListPSReq

PRESENCE optional

}|


{ ID id-RRC-Resume-Cause






CRITICALITY ignore
TYPE RRCEstablishmentCause







PRESENCE optional

}|


{ ID id-RedCapIndication






CRITICALITY ignore
TYPE RedCapIndication









PRESENCE optional

}|


{ ID id-Availability-NSSAI-List


CRITICALITY ignore
TYPE Availability-NSSAI-List




PRESENCE optional

},


...

}

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

--

-- PATH SWITCH REQUEST ACKNOWLEDGE

--

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

PathSwitchRequestAcknowledge ::= SEQUENCE {


protocolIEs

ProtocolIE-Container

{ { PathSwitchRequestAcknowledgeIEs} },


...

}

PathSwitchRequestAcknowledgeIEs NGAP-PROTOCOL-IES ::= {



{ ID id-AMF-UE-NGAP-ID







CRITICALITY ignore
TYPE AMF-UE-NGAP-ID









PRESENCE mandatory
}|


{ ID id-RAN-UE-NGAP-ID







CRITICALITY ignore
TYPE RAN-UE-NGAP-ID









PRESENCE mandatory
}|


{ ID id-UESecurityCapabilities





CRITICALITY reject
TYPE UESecurityCapabilities






PRESENCE optional

}|


{ ID id-SecurityContext







CRITICALITY reject
TYPE SecurityContext








PRESENCE mandatory
}|


{ ID id-NewSecurityContextInd





CRITICALITY reject
TYPE NewSecurityContextInd






PRESENCE optional

}|


{ ID id-PDUSessionResourceSwitchedList



CRITICALITY ignore
TYPE PDUSessionResourceSwitchedList



PRESENCE mandatory
}|


{ ID id-PDUSessionResourceReleasedListPSAck


CRITICALITY ignore
TYPE PDUSessionResourceReleasedListPSAck

PRESENCE optional

}|


{ ID id-AllowedNSSAI







CRITICALITY reject
TYPE AllowedNSSAI









PRESENCE mandatory
}|


{ ID id-CoreNetworkAssistanceInformationForInactive

CRITICALITY ignore
TYPE CoreNetworkAssistanceInformationForInactive

PRESENCE optional

}|


{ ID id-RRCInactiveTransitionReportRequest


CRITICALITY ignore
TYPE RRCInactiveTransitionReportRequest


PRESENCE optional

}|


{ ID id-CriticalityDiagnostics





CRITICALITY ignore
TYPE CriticalityDiagnostics






PRESENCE optional

}|


{ ID id-RedirectionVoiceFallback




CRITICALITY ignore
TYPE RedirectionVoiceFallback





PRESENCE optional

}|


{ ID id-CNAssistedRANTuning






CRITICALITY ignore
TYPE CNAssistedRANTuning







PRESENCE optional

}|


{ ID id-SRVCCOperationPossible





CRITICALITY ignore
TYPE SRVCCOperationPossible






PRESENCE optional

}|


{ ID id-Enhanced-CoverageRestriction



CRITICALITY ignore
TYPE Enhanced-CoverageRestriction




PRESENCE optional

}|


{ ID id-Extended-ConnectedTime





CRITICALITY ignore
TYPE Extended-ConnectedTime






PRESENCE optional

}|


{ ID id-UE-DifferentiationInfo





CRITICALITY ignore
TYPE UE-DifferentiationInfo






PRESENCE optional

}|


{ ID id-NRV2XServicesAuthorized





CRITICALITY ignore
TYPE NRV2XServicesAuthorized





PRESENCE optional

}|


{ ID id-LTEV2XServicesAuthorized




CRITICALITY ignore
TYPE LTEV2XServicesAuthorized





PRESENCE optional

}|


{ ID id-NRUESidelinkAggregateMaximumBitrate


CRITICALITY ignore
TYPE NRUESidelinkAggregateMaximumBitrate

PRESENCE optional

}|


{ ID id-LTEUESidelinkAggregateMaximumBitrate

CRITICALITY ignore
TYPE LTEUESidelinkAggregateMaximumBitrate

PRESENCE optional

}|


{ ID id-PC5QoSParameters






CRITICALITY ignore
TYPE PC5QoSParameters








PRESENCE optional 
}|


{ ID id-CEmodeBrestricted






CRITICALITY ignore
TYPE CEmodeBrestricted







PRESENCE optional

}|


{ ID id-UE-UP-CIoT-Support






CRITICALITY ignore
TYPE UE-UP-CIoT-Support







PRESENCE optional

}|


{ ID id-UERadioCapabilityID






CRITICALITY reject
TYPE UERadioCapabilityID







PRESENCE optional

}|


{ ID id-ManagementBasedMDTPLMNList




CRITICALITY ignore
TYPE MDTPLMNList









PRESENCE optional

}|


{ ID id-TimeSyncAssistanceInfo





CRITICALITY ignore
TYPE TimeSyncAssistanceInfo






PRESENCE optional

}|

{ ID id-FiveG-ProSeAuthorized





CRITICALITY ignore
TYPE FiveG-ProSeAuthorized






PRESENCE optional

}|

{ ID id-FiveG-ProSeUEPC5AggregateMaximumBitRate

CRITICALITY ignore
TYPE NRUESidelinkAggregateMaximumBitrate

PRESENCE optional

}|

{ ID id-FiveG-ProSePC5QoSParameters




CRITICALITY ignore
TYPE FiveG-ProSePC5QoSParameters




PRESENCE optional

}|

{ ID id-ManagementBasedMDTPLMNModificationList

CRITICALITY ignore
TYPE MDTPLMNModificationList





PRESENCE optional

}|


{ ID id-Partially-Allowed-NSSAI


CRITICALITY ignore
TYPE Partially-Allowed-NSSAI




PRESENCE optional

},


...

}

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

Not modified
-- **************************************************************

--

-- DOWNLINK NAS TRANSPORT

--

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

DownlinkNASTransport ::= SEQUENCE {


protocolIEs

ProtocolIE-Container

{ {DownlinkNASTransport-IEs} },


...

}

DownlinkNASTransport-IEs NGAP-PROTOCOL-IES ::= {


{ ID id-AMF-UE-NGAP-ID




CRITICALITY reject
TYPE AMF-UE-NGAP-ID




PRESENCE mandatory
}|


{ ID id-RAN-UE-NGAP-ID




CRITICALITY reject
TYPE RAN-UE-NGAP-ID




PRESENCE mandatory
}|


{ ID id-OldAMF






CRITICALITY reject
TYPE AMFName





PRESENCE optional

}|


{ ID id-RANPagingPriority



CRITICALITY ignore
TYPE RANPagingPriority



PRESENCE optional

}|


{ ID id-NAS-PDU






CRITICALITY reject
TYPE NAS-PDU





PRESENCE mandatory
}|


{ ID id-MobilityRestrictionList


CRITICALITY ignore
TYPE MobilityRestrictionList

PRESENCE optional

}|


{ ID id-IndexToRFSP





CRITICALITY ignore
TYPE IndexToRFSP




PRESENCE optional

}|


{ ID id-UEAggregateMaximumBitRate

CRITICALITY ignore
TYPE UEAggregateMaximumBitRate

PRESENCE optional

}|


{ ID id-AllowedNSSAI




CRITICALITY reject
TYPE AllowedNSSAI




PRESENCE optional

}|


{ ID id-SRVCCOperationPossible


CRITICALITY ignore
TYPE SRVCCOperationPossible


PRESENCE optional

}|


{ ID id-Enhanced-CoverageRestriction
CRITICALITY ignore
TYPE Enhanced-CoverageRestriction
PRESENCE optional

}|


{ ID id-Extended-ConnectedTime


CRITICALITY ignore
TYPE Extended-ConnectedTime


PRESENCE optional

}|


{ ID id-UE-DifferentiationInfo


CRITICALITY ignore
TYPE UE-DifferentiationInfo


PRESENCE optional

}|


{ ID id-CEmodeBrestricted



CRITICALITY ignore
TYPE CEmodeBrestricted



PRESENCE optional

}|

{ ID id-UERadioCapability



CRITICALITY ignore
TYPE UERadioCapability



PRESENCE optional

}|


{ ID id-UECapabilityInfoRequest


CRITICALITY ignore
TYPE UECapabilityInfoRequest

PRESENCE optional

}|


{ ID id-EndIndication




CRITICALITY ignore
TYPE EndIndication




PRESENCE optional

}|

{ ID id-UERadioCapabilityID



CRITICALITY reject
TYPE UERadioCapabilityID


PRESENCE optional

}|


{ ID id-TargetNSSAIInformation


CRITICALITY ignore
TYPE TargetNSSAIInformation


PRESENCE optional

}|


{ ID id-MaskedIMEISV




CRITICALITY ignore
TYPE MaskedIMEISV




PRESENCE optional

}|


{ ID id-Partially-Allowed-NSSAI


CRITICALITY ignore
TYPE Partially-Allowed-NSSAI




PRESENCE optional

},


...

}

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

9.4.5
Information Element Definitions

-- ASN1START

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

--

-- Information Element Definitions

--

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

NGAP-IEs {

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

ngran-Access (22) modules (3) ngap (1) version1 (1) ngap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

IMPORTS

Not modified
Availability ::= ENUMERATED {


available,

not-available,

...

}

Availability-NSSAI-List ::= SEQUENCE (SIZE(1..maxnoofSliceItems)) OF Availability-NSSAI-Item

Availability-NSSAI-Item ::= SEQUENCE {


s-NSSAI



S-NSSAI,

availability

Availability,

iE-Extensions

ProtocolExtensionContainer { {Availability-NSSAI-Item-ExtIEs} }
OPTIONAL,


...

}

Availability-NSSAI-Item-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}

Not modified
PagingProbabilityInformation ::= ENUMERATED {


p00, p05, p10, p15, p20, p25, p30, p35, p40, p45, p50, p55, p60, p65, p70, p75, p80, p85, p90, p95, p100, 


...

}

Partially-Allowed-NSSAI ::= SEQUENCE (SIZE(1..maxnoofSliceItems)) OF SliceSupportItem

PathSwitchRequestAcknowledgeTransfer ::= SEQUENCE {


uL-NGU-UP-TNLInformation

UPTransportLayerInformation










OPTIONAL,


securityIndication



SecurityIndication












OPTIONAL,


iE-Extensions

ProtocolExtensionContainer { {PathSwitchRequestAcknowledgeTransfer-ExtIEs} }
OPTIONAL,


...

}

Not modified
9.4.7
Constant Definitions

-- ASN1START

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

--

-- Constant definitions

--

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

NGAP-Constants { 

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

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

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

Not modified

id-EarlyMeasurement









ProtocolIE-ID ::= 360


id-BeamMeasurementsReportConfiguration




ProtocolIE-ID ::= 361


id-HFCNode-ID-new









ProtocolIE-ID ::= 362


id-GlobalCable-ID-new








ProtocolIE-ID ::= 363


id-TargetHomeENB-ID









ProtocolIE-ID ::= 364

id-Partially-Allowed-NSSAI







ProtocolIE-ID ::= xxx

id-Availability-NSSAI-List







ProtocolIE-ID ::= xxx
END

-- ASN1STOP
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