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1 Introduction
In RAN3#103bis, RAN3 replied to SA2 in [1] that Solution 27 of TR 23.786, described below, is feasible and that additional parameters, e.g., alternative QoS profiles, are needed over NG and Xn interfaces.

“NG-RAN notifies the 5GC and, when supporting the feature, provides supported Alternative QoS Profile (index) to 5GC or the current 'QoS requirements that are guaranteed' (GFBR, PDB and/or PER).” 

In RAN3#105bis, SA2 sent a liaison statement in [2] with attached CR in [3] to implement the Stage 2 details for Enhancements to QoS Handling for V2X Communication Over Uu Reference Point. During the meeting, RAN3 discussed and agreed that 5GC provides alternative QoS profile to NG-RAN. A summary of offline discussion was provided in [4] and LS reply out to SA2 in [5].
In this paper, we provide further comments and clarification on the SA2 LS and the RAN3 LS was sent to SA2 w.r.t. existing QNC functionality.
2 Discussion
2.1 Support of Alternative QoS in QNC mechanism
Following the decision of SA2 in [3]: 
If, for a given GBR QoS Flow, Notification control is enabled and the NG-RAN determines that the GFBR can no longer be guaranteed, NG-RAN shall send a notification towards SMF and may provide values for the GFBR, the PDB and the PER parameters it can guarantee.
If the NG-RAN has received Alternative QoS profile(s) for this QoS Flow and supports the Alternative QoS profile handling, the NG-RAN shall, before sending a notification that the GFBR can no longer be guaranteed towards the SMF, check whether the values of the GFBR, the PDB and the PER parameters that the NG-RAN can guarantee match any of the Alternative QoS profile(s), and if there is a match, the NG-RAN shall indicate the reference to the Alternative QoS profile(s) together with the notification to the SMF. 
In the previous meeting, the following was agreed: 5GC provides alternative QoS profile to NG-RAN.
Two CRs were proposed in [6] and [7] to capture the RAN3 agreement but were not treated. Both CRs propose to include the Alternative QoS in PDU Session Resource Setup/Modify procedures. When looking at the changes proposed in [6], we can remark that the Alternative QoS are conveniently put together with the GBR QoS under the “GBR QoS Flow Information” IE, which is used in many procedures that are instantiated whenever the QoS is modified (e.g. PDU Session Setup/Modification/Handover procedures). We think that this approach can be considered the cleanest one specification-wise,  compared to the one presented in [7], where the Alternative QoS are put as high-level IEs, and thus each of them need to be changed every time and checked whether they are present or not in the procedures, which will unnecessarily consume on the NGAP latency. Also, since the Alternative QoS are related to GBR, it is logical to go together with GBR QoS IE.
[bookmark: _Hlk21096261]Proposal 1: 	RAN3 to agree to include support of the Alternative QoS profiles as described in the TP for NGAP BL CR below and other CRs in [8,9,10].
2.2 Clarification on the remaining issues from the SA2 LS
Next, we consider it is necessarily to discuss some aspects from the SA2 LS [2] and RAN3 LS reply [5], especially in light of the existing QNC functionality.
The SA2 LS lists 3 issues for which it is seeking solutions. These 3 issues are discussed below.
Issue 1: notification of return to the original QoS profile: [2]
There is a desire to allow the CN to be able to request that the RAN notifies the CN when return to the original QoS profile is possible after CN changed the QoS profile. 
This issue is already addressed in the specified Rel-15 QoS Notification Control (QNC) logic [see TS 23.501 clause 5.7.2.4]:
If, for a given GBR QoS Flow, Notification control is enabled and the NG-RAN determines that the GFBR can no longer be guaranteed, NG-RAN shall send a notification towards SMF and  keep the QoS Flow (i.e. while the NG-RAN is not delivering the requested GFBR for this QoS Flow), unless specific conditions at the NG-RAN require the release of the NG-RAN resources for this GBR QoS Flow, e.g. due to Radio link failure or RAN internal congestion. The NG-RAN should try to guarantee the GFBR again.…
When the NG-RAN determines that the GFBR can be guaranteed again for a QoS Flow (for which a notification that the GFBR can no longer be guaranteed has been sent), the NG-RAN shall send a notification, informing the SMF that the GFBR can be guaranteed again and the SMF may forward the notification to the PCF, see TS 23.503 [45].
As can be seen from the quote above, the specified Rel-15 QNC function enables notification to CN when QoS profile of the GBR QoS Flow is possible to be supported again. 
Observation 1a: The specified Rel-15 QNC function enables notification to CN when GFBR can be guaranteed again.
QNC functionality also provides a requirement to NG-RAN to autonomously strive to return to the original QoS profile.
Observation 1bis: CN awareness of the QoS level supported by NG-RAN is included in the specified Rel-15 QNC functionality and does not require CN driven probing.

Issue 2: Downgrade of the GBR QoS Parameter: [2]
There is a desire to allow the CN to be able to request that the RAN notifies the CN when return to the original QoS profile is possible after a CN initiated downgrade to an alternative QoS profile has happened (the original QoS profile is the QoS profile originally indicated by the CN to the RAN at QoS flow establishment).
It is an inherent property of the specified Rel-15 QNC function that NG-RAN is allowed to provide lower GFBR than requested for the GBR QoS Flow [see TS 23.501 clause 5.7.2.4]:
If, for a given GBR QoS Flow, Notification control is enabled and the NG-RAN determines that the GFBR can no longer be guaranteed, NG-RAN shall send a notification towards SMF and keep the QoS Flow (i.e. while the NG-RAN is not delivering the requested GFBR for this QoS Flow), ... . The NG-RAN should try to guarantee the GFBR again.
The framework of QNC already allows NG-RAN to “downgrade” the GFBR of an GBR QoS flow without any additional indication or trigger from the 5GC. This NG-RAN behaviour w.r.t. Rel-15 QNC would not change if, in Rel-16, the CN provides Alternative QoS profiles and enables the NG-RAN to report its current abilities in a “quantised” manner instead of reporting in a binary fashion (“GFBR not fulfilled” / “fulfilled again”) only. Therefore, there is no need for the 5GC to trigger an explicit downgrade of the QoS profile associated with a QoS Flow to an Alternative QoS Profile.
Observation 2a: Rel-15 QNC already contains the possibility of “downgrading” to a lower GFBR, hence there is no explicit CN trigger necessary for “downgrading”.
A possible depiction of the model, showing the relation between Rel-15 and Rel-16 QNC is shown below:


Figure: Rel-15 and Rel-16 QoS Parameter Notification Control.
While in Rel-15 the QNC provides a binary indication to the 5GC, Rel-16 foresees to also indicate NG-RANs current ability to support the QoS flow, i.e. either one of the “Alternative QoS profiles” or GFBR/PDB/PER parameters. Having in mind the dynamic nature of the radio link, notifying the CN every single change in between “Alternative QoS profiles” or GFBR/PDB/PER parameter combination may create quite some traffic and it is questionable what purpose this constant reporting would serve.
Note, that this topic is also part of the Reply LS in [5]:
1bis) Some companies in RAN3 have concern that the SA2 solution for upgrading/downgrading may generate too much interaction with the 5GC.
…
3) some companies would like to know whether the Alternative QoS Profiles can be applied to GBR flows without notification control.
Observation 2b: It is possible to model the “alternative QoS profile” approach on top of the existing Rel-15 QNC framework.
Observation 2c: Constant reporting within the “not fulfilled” state may generate quite some signalling traffic between NG-RAN and 5GC

Issue 3: Return to the original QoS profile: [2]
Based on this NG-RAN notification that the initial QoS profile can be fulfilled again, the CN would then re-establish the initial QoS profile with the NG-RAN via PDU Session Modification procedure and and inform the Application Function accordingly.
As discussed for issue 2, there is no need to modify and re-modify the QoS flow, as “upgrading” the GFBR (just like “downgrading”, as explained in issue 2) is already contained in the specified Rel-15 QNC functionality: [see TS 23.501 clause 5.7.2.4]
. The NG-RAN should try to guarantee the GFBR again.…
When the NG-RAN determines that the GFBR can be guaranteed again for a QoS Flow (for which a notification that the GFBR can no longer be guaranteed has been sent), the NG-RAN shall send a notification, informing the SMF that the GFBR can be guaranteed again and the SMF may forward the notification to the PCF, see TS 23.503 [45].
As stated above, both, the re-establishment of the original QoS profile is addressed by an autonomous NG-RAN action, without the need for a CN initiated QoS flow modification. 
Observation 3: Re-establishment of the original QoS profile as well as support for communicating the supported QoS level is included in the existing QNC functionality.
Conclusion: Based on the analysis above we conclude that all 3 issues are already covered by existing QNC functionality.
Proposal 2: RAN3 to acknowledge that all issues listed by SA2 are already covered by existing functionality of QoS Notification Mechanism
The observations lead to the conclusion that Rel-15 QNC function already includes the necessary means for flexible operation below the QoS level requested by the QoS profile for a GBR QoS Flow including the notifications to the CN informing about the current capabilities wrt QoS fulfilment. Addition of support for Alternative QoS profiles enables QoS fulfilment reporting in quantised manner. 
Regarding the handover aspects with QNC mentioned by other companies in previous meeting, RAN3 had communicated its opinion in the LS reply and should wait for further input from SA2 before agreeing on anything. It is worth noting that the related discussion is outside of RAN3 NR V2X WID scope, and considering the limited time allocated to NR V2X in RAN3, any discussion should be left for Rel-17 discussions or SA2 to study it as part of TEI17. Meanwhile, RAN3 can assume that admission shall only be done on the original QoS profile at handover. The Alternative QoS profiles shall never be used for admission.
Proposal 3: RAN3 to focus on the WID scope of NR V2X. Since the HO aspects with QNC functionality are outside of the WID scope, RAN3 should not take any decision before SA2 agrees on the principle stage 2 functionalities.
[bookmark: _GoBack]Some companies had expressed previously that Alternative QoS profiles indication should be supported during handover and the current QoS level indicated from the target node to the source, which could help facilitate multiple parallel preparations. We would like to emphasize that this can already be supported “for free” by the XnAP CR in [8] for the QNC, where the current QoS level parameters can be conveyed in the NOTIFICATION CONTROL INDICATION message between NG-RAN nodes, in which one node can indicate the current GFBR/PDB/PDE that it currently guarantees to the other, and vice-versa. The GBR QoS Flow Information can have info on the Alt QoS flow profiles.
Observation 4 : The Enhanced Notification Control mechanism can indicate the supported QoS level performance between NG-RAN nodes over Xn. Support of Alternative QoS profiles during handover is there “for free”
Finally, no UE impacts have been identified. Given the information provided by QNC may be forwarded to AF, it can be forwarded to the UE on the application layer and used by the client in the application specific manner.
Proposal 4 : RAN3 can assume that no UE impacts are foreseen and the V2X Application server informs the UE on the supported bitrate.
3	Current status of QNC functionality – Rel-16
Here we briefly recap the existing QNC functionality.
· RAN is configured to notify the CN when QoS requirements for a GBR QoS Flow can’t be sustained. Alternative QoS profiles may be indicated.
· RAN notifies CN when QoS requirements for a GBR QoS Flow for which QNC is enabled can’t be sustained.
· RAN indicates what currently is feasible either (GFBR, PER, PDB) or (ref to Alt QoS, if provided and supported by NG-RAN) or both.
· This means that RAN informs autonomously CN what QoS level it currently provides.
· This may be understood that a QoS downgrade occurred. However, the actual management of that behavior is RAN implementation dependent.
· While currently QoS level is below what the QoS profile describes, RAN strives to fulfill the QoS requirements provided to RAN for the GBR QoS Flow in the QoS profile again.
· RAN notifies the CN when QoS requirements according to the QoS profile associated with the GBR QoS Flow can be fulfilled again.
· This may be understood that QoS upgrade occurred. However, the actual management of that behavior is RAN implementation dependent.

4	Conclusion 
Based on the analysis following observations are made:
Observation 1a: The specified Rel-15 QNC function enables notification to CN when GFBR can be guaranteed again.
Observation 1b: CN awareness of the QoS level supported by NG-RAN is included in the specified Rel-15 QNC functionality and does not require CN driven probing.
Observation 2a: Rel-15 QNC already contains the possibility of “downgrading” to a lower GFBR, hence there is no explicit CN trigger necessary for “downgrading”.
Observation 2b: It is possible to model the “alternative QoS profile” approach on top of the existing Rel-15 QNC framework.
Observation 2c: Constant reporting within the “not fulfilled” state may generate quite some signalling traffic on N2 with questionable purpose for the 5GC and should be further discussed.
Observation 3: Re-establishment of the original QoS profile as well as support for communicating the supported QoS level is included in the existing QNC functionality.
Observation 4 : The Enhanced Notification Control mechanism can indicate the supported QoS level performance between NG-RAN nodes over Xn. Support of Alternative QoS profiles during handover is there “for free”
Conclusion: Based on the analysis above we conclude that all 3 issues and handover are already covered by existing QNC functionality.
Therefore, we propose the following:
Proposal 1: 	RAN3 to agree to include support of the Alternative QoS profiles as described in the TP for NGAP BL CR below and other CRs in [8,9,10].
Proposal 2: RAN3 to acknowledge that all issues listed by SA2 are already covered by exisiting functionality of QoS Notification Mechanism
Proposal 3: RAN3 to focus on the WID scope of NR V2X. Since the HO aspects with QNC functionality are outside of the WID scope, RAN3 should not take any decision before SA2 agrees on the principle stage 2 functionalities.
Proposal 4: RAN3 can assume that no UE impacts are foreseen, and the V2X Application server informs the UE on the supported bitrate.
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[bookmark: _Toc5694070]8.2.4	PDU Session Resource Notify
[bookmark: _Toc5694071]8.2.4.1	General
The purpose of the PDU Session Resource Notify procedure is to notify that the already established QoS flow(s) or PDU session(s) for a given UE are released or not fulfilled anymore or fulfilled again by the NG-RAN node for which notification control is requested. The procedure uses UE-associated signalling.
[bookmark: _Toc5694072]8.2.4.2	Successful Operation


Figure 8.2.4.2-1: PDU session resource notify
The NG-RAN node initiates the procedure by sending a PDU SESSION RESOURCE NOTIFY message. 
The PDU SESSION RESOURCE NOTIFY message shall contain the information of PDU session resources or QoS flows which are released or not fulfilled anymore or fulfilled again by the NG-RAN node.
-	For each PDU session for which some QoS flows are released or not fulfilled anymore or fulfilled again by the NG-RAN node, the PDU Session Resource Notify Transfer IE shall be included containing: 
1.	The list of QoS flows which are released by the NG-RAN node, if any, in the QoS Flow Released List IE.
2.	The list of GBR QoS flows which are not fulfilled anymore or fulfilled again by the NG-RAN node, if any, in the QoS Flow Notify List IE together with the Notification Cause IE. The NG-RAN node may include the current Guaranteed Flow Bit Rate, Packet Delay Budget or Packet Delay Error Rate that it can currently guarantee.
-	For each PDU session resource which is released by the NG-RAN node, the PDU Session Resource Notify Released Transfer IE shall be included containing the release cause in the Cause IE.
The NG-RAN node shall, if supported, report in the PDU SESSION RESOURCE NOTIFY message location information of the UE in the User Location Information IE.
Upon reception of the PDU SESSION RESOURCE NOTIFY message, the AMF shall, for each PDU session indicated in the PDU Session ID IE, transfer transparently the PDU Session Resource Notify Transfer IE or PDU Session Resource Notify Released Transfer IE to the SMF associated with the concerned PDU session. Upon reception of PDU Session Resource Notify Transfer IE, the SMF normally initiate the appropriate release or modify procedure on the core network side for the PDU session(s) or QoS flow(s) identified as not fulfilled anymore.
For each PDU session for which the Secondary RAT Usage Information IE is included in the PDU Session Resource Notify Transfer IE or the PDU Session Resource Notify Released Transfer IE, the SMF shall handle this information as specified in TS 23.502 [10].
If the User Location Information IE is included in the PDU SESSION RESOURCE NOTIFY message, the AMF shall handle this information as specified in TS 23.501 [9].
[bookmark: _Toc5694073]8.2.4.3	Abnormal Conditions
Void.
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[bookmark: _Toc14165860]9.3.1.10	GBR QoS Flow Information
This IE indicates QoS parameters for a GBR QoS flow for downlink and uplink.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Maximum Flow Bit Rate Downlink
	M
	
	Bit Rate
9.3.1.4
	Maximum Bit Rate in DL. Details in TS 23.501 [9].
	-
	

	Maximum Flow Bit Rate Uplink
	M
	
	Bit Rate
9.3.1.4
	Maximum Bit Rate in UL. Details in TS 23.501 [9].
	-
	

	Guaranteed Flow Bit Rate Downlink
	M
	
	Bit Rate
9.3.1.4
	Guaranteed Bit Rate (provided there is data to deliver) in DL. Details in TS 23.501 [9].
	-
	

	Guaranteed Flow Bit Rate Uplink
	M
	
	Bit Rate
9.3.1.4
	Guaranteed Bit Rate (provided there is data to deliver). Details in TS 23.501 [9].
	-
	

	Notification Control
	O
	
	ENUMERATED (notification requested, ...) 
	Details in TS 23.501 [9].
	-
	

	Maximum Packet Loss Rate Downlink
	O
	
	Packet Loss Rate
9.3.1.79
	Indicates the maximum rate for lost packets that can be tolerated in the downlink direction. Details in TS 23.501 [9].
	-
	

	Maximum Packet Loss Rate Uplink
	O
	
	Packet Loss Rate
9.3.1.79
	Indicates the maximum rate for lost packets that can be tolerated in the uplink direction. Details in TS 23.501 [9].
	-
	

	Alternative QoS Profile List
	0..<maxnoofAlternativeQoSProfiles>
	
	
	This IE may be present only when Notification Control is requested.
It is the Alternative QoS Profile as specified in TS 23.501 [9].
	YES
	ignore

	>Alternative QoS Profile
	M
	
	9.3.z.z
	
	-
	



	Range bound
	Explanation

	maxnoofAlternativeQoSProfiles
	Maximum no. of Alternative QoS Profiles for the GBR QoS flows that are under Notification Control. Value is 8.
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[bookmark: _Toc5694556]9.3.4.5	PDU Session Resource Notify Transfer
This IE is transparent to the AMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	QoS Flow Notify List
	
	0..1
	
	
	-
	

	>QoS Flow Notify Item
	
	1..<maxnoofQoSFlows>
	
	
	-
	

	>>QoS Flow Identifier
	M
	
	9.3.1.51
	
	-
	

	>>Notification Cause
	M
	
	ENUMERATED (fullfilled, not fulfilled, …)
	
	-
	

	>> Current Guaranteed GBR QoS
	O
	
	9.3.x.y
	
	YES
	ignore

	QoS Flow Released List 
	O
	
	QoS Flow List with Cause
9.3.1.13
	
	-
	

	Secondary RAT Usage Information
	O
	
	9.3.1.114
	
	-
	



	Range bound
	Explanation

	maxnoofQoSFlows
	Maximum no. of QoS flows allowed within one PDU session. Value is 64.



-------------------------
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9.3.x.y	Current Guaranteed GBR QoS
This IE indicates the current GBR QoS that NG-RAN node can guarantee.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Guaranteed Flow Bit Rate Downlink
	O
	
	Bit Rate
9.3.1.4
	

	Guaranteed Flow Bit Rate Uplink
	O
	
	Bit Rate
9.3.1.4
	

	Packet Delay Budget
	O
	
	9.3.1.80
	

	Packet Error Rate
	O
	
	9.3.1.81
	





9.3.z.z	Alternative QoS Profile
This IE indicates Alternative QoS Profile, as specified in TS 23.501 [9].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Maximum Flow Bit Rate Downlink
	M
	
	Bit Rate
9.3.1.4
	Maximum Bit Rate in DL. Details in TS 23.501 [9].

	Maximum Flow Bit Rate Uplink
	M
	
	Bit Rate
9.3.1.4
	Maximum Bit Rate in UL. Details in TS 23.501 [9].

	Guaranteed Flow Bit Rate Downlink
	M
	
	Bit Rate
9.3.1.4
	Guaranteed Bit Rate (provided there is data to deliver) in DL. Details in TS 23.501 [9].

	Guaranteed Flow Bit Rate Uplink
	M
	
	Bit Rate
9.3.1.4
	Guaranteed Bit Rate (provided there is data to deliver). Details in TS 23.501 [9].

	Maximum Packet Loss Rate Downlink
	O
	
	Packet Loss Rate
9.3.1.79
	Indicates the maximum rate for lost packets that can be tolerated in the downlink direction. Details in TS 23.501 [9].

	Maximum Packet Loss Rate Uplink
	O
	
	Packet Loss Rate
9.3.1.79
	Indicates the maximum rate for lost packets that can be tolerated in the uplink direction. Details in TS 23.501 [9].




-------------------------
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[bookmark: _Toc14166041]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

	id-AdditionalDLForwardingUPTNLInformation,
	id-AdditionalDLQosFlowPerTNLInformation,
	id-AdditionalDLUPTNLInformationForHOList,
	id-AdditionalNGU-UP-TNLInformation,
	id-AdditionalUL-NGU-UP-TNLInformation,
	id-Cause,
	id-CNTypeRestrictionsForEquivalent,
	id-CNTypeRestrictionsForServing,
	id-CommonNetworkInstance,
	id-DataForwardingNotPossible,
	id-DL-NGU-UP-TNLInformation,
	id-LastEUTRAN-PLMNIdentity,
	id-MaximumIntegrityProtectedDataRate-DL,
	id-NetworkInstance,
	id-OldAssociatedQosFlowList-ULendmarkerexpected,
	id-PDUSessionAggregateMaximumBitRate,
	id-PDUSessionResourceFailedToSetupListCxtFail,
	id-PDUSessionResourceReleaseResponseTransfer,
	id-PDUSessionType,
	id-PSCellInformation,
	id-QosFlowAddOrModifyRequestList,
	id-QosFlowSetupRequestList,
	id-QosFlowToReleaseList,
	id-SecondaryRATUsageInformation,
	id-SecurityIndication,
	id-SecurityResult,
	id-S-NSSAI,
	id-UL-NGU-UP-TNLInformation,
	id-UL-NGU-UP-TNLModifyList,
	id-ULForwarding,
	id-ULForwardingUP-TNLInformation,
	id-CurrentGuaranteedGBRQoS,
	id-AlternativeQoSProfileList,
	maxnoofAllowedAreas,
	maxnoofAllowedS-NSSAIs,
	maxnoofAlternativeQoSProfiles,
	maxnoofBPLMNs,
	maxnoofCellIDforWarning,

-------------------------
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-- A

AdditionalDLUPTNLInformationForHOList ::= SEQUENCE (SIZE(1..maxnoofMultiConnectivityMinusOne)) OF AdditionalDLUPTNLInformationForHOItem

AdditionalDLUPTNLInformationForHOItem ::= SEQUENCE {
	additionalDL-NGU-UP-TNLInformation				UPTransportLayerInformation,
	additionalQosFlowSetupResponseList				QosFlowListWithDataForwarding,
	additionalDLForwardingUPTNLInformation			UPTransportLayerInformation 							OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer { { AdditionalDLUPTNLInformationForHOItem-ExtIEs} }	OPTIONAL,
	...
}

AdditionalDLUPTNLInformationForHOItem-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	...
}

AdditionalQosFlowInformation ::= ENUMERATED {
	more-likely,
	...
}

AllocationAndRetentionPriority ::= SEQUENCE {
	priorityLevelARP				PriorityLevelARP,
	pre-emptionCapability			Pre-emptionCapability,
	pre-emptionVulnerability		Pre-emptionVulnerability,
	iE-Extensions		ProtocolExtensionContainer { {AllocationAndRetentionPriority-ExtIEs} } OPTIONAL,
	...
}

AllocationAndRetentionPriority-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	...
}

AllowedNSSAI ::= SEQUENCE (SIZE(1..maxnoofAllowedS-NSSAIs)) OF AllowedNSSAI-Item

AllowedNSSAI-Item ::= SEQUENCE {
	s-NSSAI				S-NSSAI,
	iE-Extensions		ProtocolExtensionContainer { {AllowedNSSAI-Item-ExtIEs} } OPTIONAL,
	...
}

AllowedNSSAI-Item-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	...
}

AllowedTACs ::= SEQUENCE (SIZE(1..maxnoofAllowedAreas)) OF TAC

AlternativeQoSProfileList ::= SEQUENCE (SIZE(1..maxnoofAlternativeQoSProfiles)) OF AlternativeQoSProfileItem

AlternativeQoSProfileItem ::= SEQUENCE {
	maximumFlowBitRateDL		BitRate,
	maximumFlowBitRateUL		BitRate,
	guaranteedFlowBitRateDL		BitRate,
	guaranteedFlowBitRateUL		BitRate,
	maximumPacketLossRateDL		PacketLossRate										OPTIONAL,
	maximumPacketLossRateUL		PacketLossRate										OPTIONAL,
	iE-Extensions				ProtocolExtensionContainer { {AlternativeQoSProfileItem-ExtIEs} }	OPTIONAL,
	...
}

AlternativeQoSProfileItem-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	...}
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-- C

CancelAllWarningMessages ::= ENUMERATED {
	true,
	...
}

CancelledCellsInEAI-EUTRA ::= SEQUENCE (SIZE(1..maxnoofCellinEAI)) OF CancelledCellsInEAI-EUTRA-Item

CancelledCellsInEAI-EUTRA-Item ::= SEQUENCE {
	eUTRA-CGI				EUTRA-CGI,
	numberOfBroadcasts		NumberOfBroadcasts,
	iE-Extensions		ProtocolExtensionContainer { {CancelledCellsInEAI-EUTRA-Item-ExtIEs} } OPTIONAL,
	...
}
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CriticalityDiagnostics-IE-List ::= SEQUENCE (SIZE(1..maxnoofErrors)) OF CriticalityDiagnostics-IE-Item

CriticalityDiagnostics-IE-Item ::= SEQUENCE {
	iECriticality		Criticality,
	iE-ID				ProtocolIE-ID,
	typeOfError			TypeOfError,
	iE-Extensions		ProtocolExtensionContainer {{CriticalityDiagnostics-IE-Item-ExtIEs}} OPTIONAL,
	...
}

CriticalityDiagnostics-IE-Item-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	...
}

CurrentGuaranteedGBRQoS ::= SEQUENCE {
	guaranteedFlowBitRateDL		BitRate												OPTIONAL,
	guaranteedFlowBitRateUL		BitRate												OPTIONAL,
	packetDelayBudget			PacketDelayBudget									OPTIONAL,
	packetErrorRate				PacketErrorRate										OPTIONAL,
	iE-Extensions				ProtocolExtensionContainer { {CurrentGuaranteedGBRQoS-ExtIEs} }	OPTIONAL,
	...
}

CurrentGuaranteedGBRQoS-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	...}
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-- G

GBR-QosInformation ::= SEQUENCE {
	maximumFlowBitRateDL		BitRate,
	maximumFlowBitRateUL		BitRate,
	guaranteedFlowBitRateDL		BitRate,
	guaranteedFlowBitRateUL		BitRate,
	notificationControl			NotificationControl									OPTIONAL,
	maximumPacketLossRateDL		PacketLossRate										OPTIONAL,
	maximumPacketLossRateUL		PacketLossRate										OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer { {GBR-QosInformation-ExtIEs} }	OPTIONAL,
	...
}

GBR-QosInformation-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	{ID id-AlternativeQoSProfileList	CRITICALITY ignore	EXTENSION AlternativeQoSProfileList	PRESENCE optional},
	...}
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-- Q

QosCharacteristics ::= CHOICE {
	nonDynamic5QI		NonDynamic5QIDescriptor,
	dynamic5QI			Dynamic5QIDescriptor,
	choice-Extensions		ProtocolIE-SingleContainer { {QosCharacteristics-ExtIEs} }
}

QosCharacteristics-ExtIEs NGAP-PROTOCOL-IES ::= {
	...
}

QosFlowAcceptedList ::= SEQUENCE (SIZE(1..maxnoofQosFlows)) OF QosFlowAcceptedItem

QosFlowAcceptedItem ::= SEQUENCE {
	qosFlowIdentifier		QosFlowIdentifier,
	iE-Extensions		ProtocolExtensionContainer { {QosFlowAcceptedItem-ExtIEs} } OPTIONAL,
	...
}
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QosFlowNotifyList ::= SEQUENCE (SIZE(1..maxnoofQosFlows)) OF QosFlowNotifyItem

QosFlowNotifyItem ::= SEQUENCE {
	qosFlowIdentifier			QosFlowIdentifier,
	notificationCause			NotificationCause,
	iE-Extensions		ProtocolExtensionContainer { {QosFlowNotifyItem-ExtIEs} }	OPTIONAL,
	...
}

QosFlowNotifyItem-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	{ID id-CurrentGuaranteedGBRQoS	CRITICALITY ignore	EXTENSION CurrentGuaranteedGBRQoS	PRESENCE optional},
	...
}




-------------------------
Skip to the next change
-------------------------


[bookmark: _Toc14166043]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

-- **************************************************************
--
-- IE parameter types from other modules.
--
-- **************************************************************

IMPORTS

	ProcedureCode,
	ProtocolIE-ID
FROM NGAP-CommonDataTypes;


-- **************************************************************
--
-- Elementary Procedures
--
-- **************************************************************
-------------------------
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-- **************************************************************
--
-- Lists
--
-- **************************************************************

	maxnoofAllowedAreas					INTEGER ::= 16
	maxnoofAllowedS-NSSAIs				INTEGER ::= 8
	maxnoofAlternativeQoSProfiles		INTEGER ::= 8
	maxnoofBPLMNs						INTEGER ::= 12
	maxnoofCellIDforWarning				INTEGER ::= 65535
	maxnoofCellinAoI					INTEGER ::= 256
	maxnoofCellinEAI					INTEGER ::= 65535
	maxnoofCellinTAI					INTEGER ::= 65535
	maxnoofCellsingNB					INTEGER ::= 16384
	maxnoofCellsinngeNB					INTEGER ::= 256
	maxnoofCellsinUEHistoryInfo			INTEGER ::= 16

-------------------------
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	id-SecurityResult										ProtocolIE-ID ::= 156
	id-ENDC-SONConfigurationTransferDL						ProtocolIE-ID ::= 157
	id-ENDC-SONConfigurationTransferUL						ProtocolIE-ID ::= 158
	id-OldAssociatedQosFlowList-ULendmarkerexpected			ProtocolIE-ID ::= 159
	id-CNTypeRestrictionsForEquivalent						ProtocolIE-ID ::= 160
	id-CNTypeRestrictionsForServing							ProtocolIE-ID ::= 161
	id-NewGUAMI												ProtocolIE-ID ::= 162
	id-ULForwarding											ProtocolIE-ID ::= 163
	id-ULForwardingUP-TNLInformation						ProtocolIE-ID ::= 164
	id-CNAssistedRANTuning									ProtocolIE-ID ::= 165
	id-CommonNetworkInstance								ProtocolIE-ID ::= 166
	id-CurrentGuaranteedGBRQoS								ProtocolIE-ID ::= 1xx
	id-AlternativeQoSProfileList							ProtocolIE-ID ::= 1xy



END
-- ASN1STOP
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