[bookmark: _Toc193024528]3GPP TSG-RAN WG3 Meeting #114-e	R3-215131
[bookmark: OLE_LINK350][bookmark: OLE_LINK349][bookmark: OLE_LINK247]E-meeting, 1-11 Nov 2021

Title: 	(TP for eIIOT BLCR for TS 38.413) Supporting propagation delay compensation enhancements
Source: 	Huawei
Agenda item:	21.2
Document Type:	Discussion
1. Introduction
[bookmark: OLE_LINK655][bookmark: OLE_LINK656]Last RAN3#113-e meeting discussed the R17 propagation delay compensation with the following agreements. 
	· Further discuss assistance information that may be useful for the target gNB to maintain timing accuracy required by the UE following handover, focusing on RAN3 aspects if any issue identified.
· [bookmark: OLE_LINK255]It is FFS on whether assistance information (e.g., UE TSN timing reference, referenceTimeInfo delivery periodicity, timestamp) should be delivered during HO.
· Wait for RAN2/SA2 decision on Time Synchronization assistance parameters before further discussing in RAN3.
· For the time synchronization error budget, it is FFS for which level (e.g., UE level, PDU session level, or QoS flow level) and for its details (e.g., parameter name, parameter meaning, and value range)



[bookmark: OLE_LINK658][bookmark: OLE_LINK659]This paper further discusses the three issues related to the time synchronisation enhancement.
· 5G access stratum time distribution from the CN
· Time synchronization during handover
· Propagation Delay Compensation
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
[bookmark: OLE_LINK3][bookmark: OLE_LINK633]2.1 5G access stratum time distribution from the CN
[bookmark: OLE_LINK266][bookmark: OLE_LINK303][bookmark: OLE_LINK304]Last SA2#146 meeting discussed the time synchronization assistance information from the CN and agreed CRs in [1-3], where the AMF provides the time distribution indication and Uu time synchronization error budget to the NG-RAN node. When the NG-RAN receives the time distribution indication, it can have the following operations. 
· Upon the time distribution indication (with enable or disable indicator), the NG-RAN shall broadcast/unicast the 5GS timing parameters defined in R16 IIOT WI. 
· Upon the Uu time synchronization error budget, the NG-RAN can decide whether to implement R16 PDC, or R17 PDC mechanism. Typically, 
· if the strict time synchronization error budget is e.g., 200ns, R17 RTT-based PDC can be enabled to achieve the higher time synchronisation precision; 
· if the strict time synchronization error budget is e.g., 600ns, R17 TA-based PDC or R16 PDC (i.e. UE performing PDC) can be used.
The general procedure is summarized as follows, as specified in [1]. 
1) [bookmark: OLE_LINK310][bookmark: OLE_LINK330][bookmark: OLE_LINK331][bookmark: OLE_LINK353]The TSCTF receives the time synchronization distribution request including the time synchronization error budget and a time distribution method. This time distribution indicates that the access stratum time distribution via Uu reference point should be activated or deactivated for the associated UE identities. The time synchronization error budget indicates the time synchronization error budget for the time synchronization service.
2) [bookmark: OLE_LINK299][bookmark: OLE_LINK305][bookmark: OLE_LINK308][bookmark: OLE_LINK309]The TSCTF derives the Uu time synchronization error budget based on the time synchronization error budget provided by AF, CN and device parts of the time synchronization error budget. 
3) [bookmark: OLE_LINK327][bookmark: OLE_LINK311][bookmark: OLE_LINK306]The TSCTF transfers the Uu time synchronization error budget and a time distribution to AMF.
4) The AMF transfer both the Uu time synchronization error budget and the time distribution to RAN.

· [bookmark: OLE_LINK323][bookmark: OLE_LINK322]The exact formats of 5G access stratum time distribution
For the Uu time synchronization error budget IE, it can be set as 1ns granularity. The maximum value can be set e.g., 1000ns. The reason is that :
· According to 22.104, the maximum E2E time synchronization error budget is 1us. Generally speaking the Uu time synchronization error budget is less than 1us seeing as it is derived by subtracting the error budget of the device part and the network part from the E2E error budge. Considering the scalability of the error budget of the device part and the network part, the maximum value can be just as the same as E2E time synchronization error budget.
· For the Time distribution indication IE, it can be defined as ENUMERATED (enable, disable)

Proposal 1: The time distribution indication has 1ns granularity, with the maximum value as 1000ns. And the Uu time synchronization error budget is defined as ENUMERATED (enable, disable). 

· Impacts on TS 38.413 and TS 38.423:
About the Xn-based handover case, the source RAN can provide the 5G access stratum time distribution information to the target RAN via HANDOVER REQUEST. Then the CN can update it to the target RAN further if needed in the PACH SWITCH REQUEST ACKNOWLEDGE message.
[bookmark: OLE_LINK324][bookmark: OLE_LINK325]The 5G access stratum time distribution could be included in the following NGAP messages:  
· INITIAL CONTEXT SETUP REQUEST 
· [bookmark: OLE_LINK326]HANDOVER REQUEST
· UE  CONTEXT  MODIFICATION REQUEST
· PATH SWITCH REQUEST ACKNOWLEDGE 
The 5G access stratum time distribution can be included in the following XnAP messages. 
· HANDOVER REQUEST
· RETRIEVE UE CONTEXT RESPONSE
The corresponding TP for TS 38.413 can be found in the section 6, while TP for TS 38.423 is provided in [4]. 
Proposal 2: Introduce the 5G access stratum time distribution information (including the Uu time synchronization error budget IE and Time distribution indication IE) in the following messages. 
· For NG interface: 
· [bookmark: OLE_LINK372]INITIAL CONTEXT SETUP REQUEST 
· HANDOVER REQUEST
· UE  CONTEXT  MODIFICATION REQUEST
· PATH SWITCH REQUEST ACKNOWLEDGE 
· For Xn interface: 
· HANDOVER REQUEST
· RETRIEVE UE CONTEXT RESPONSE

2.2 Time synchronization during handover
[bookmark: OLE_LINK251][bookmark: OLE_LINK252]This issue was discussed at the last RAN3-112-e/113-e meeting as follows. The exact assistance information (e.g., UE TSN timing reference, referenceTimeInfo delivery periodicity, timestamp) remains FFS.
	RAN3-113 meeting minutes: 
It is FFS on whether assistance information (e.g., UE TSN timing reference, referenceTimeInfo delivery periodicity, timestamp) should be delivered during HO.
RAN3-112 meeting minutes: 
Issue (to be confirmed): How does the target gNB determine the actions it must take to maintain the timing accuracy required by the UE?  For example, when the next RTI is needed (e.g. how much delay can be tolerated to deliver the first RTI), the periodicity of the RTI, the need for propagation delay compensation, etc.



[bookmark: OLE_LINK220]In our understanding, during the inter-gNB handover procedure, the target gNB needs to know the time sync requirement and the 5G synchronisation time period needed by UE, so as to timely send the 5G sync time to UE to meet the time sync accuracy. 
[bookmark: OLE_LINK224][bookmark: OLE_LINK229][bookmark: OLE_LINK225][bookmark: OLE_LINK226][bookmark: OLE_LINK227][bookmark: OLE_LINK228][bookmark: OLE_LINK235][bookmark: OLE_LINK230][bookmark: OLE_LINK231]Though the time sync request can be indicated by the UE assistance information, the target gNB has no idea of the Reference Time Information configuration at the source node, e.g. the synchronisation time period, broadcast/unicast mode. We consider these configuration in source gNB is useful for the synchronisation time configuration reference by the target RAN. That is to say, it can help the target gNB to determine the suitable time sync deliver mode, and deliver period after the handover completion. 
[bookmark: OLE_LINK236][bookmark: OLE_LINK233]Observation 1. The Reference Time Information configuration in the source gNB is useful for the synchronisation time configuration reference by the target RAN，it can help the target gNB determine the suitable time sync deliver mode and deliver period after the handover completion.
Proposal 3: [bookmark: OLE_LINK321][bookmark: OLE_LINK250]The source gNB sends the referenceTimeInfo delivery periodicity for UE to the target gNB as the time synchronization assistant information during the handover procedure.
[bookmark: OLE_LINK195]2.3 Propagation Delay Compensation
The last RAN2#115-e meeting made further progress with the following agreements:
1. RAN2 assumes that gNB can perform pre-compensation.  RAN2 agrees to introduce signalling to enable/disable UE-side PDC.  
2. The gNB can enable/disable UE-side PDC via unicast-RRC signalling for Rel-17
3. RAN2 shall wait for RAN1 to decide the measurement framework for RTT based PDC method and does not preclude UE-side PDC or gNB based pre-compensation at this point.  RAN2 is expecting guidance from RAN1 on what is needed.  
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]
And the latest RAN1#106bis-e meeting has reached the following agreement:
	Agreement: 
If RTT-based propagation delay compensation is supported and performed at the gNB side, the Rx-Tx measurement report provided from the UE to the gNB should include at least:  
•	UE Rx-Tx time difference at a given granularity



Although it is not clear whether both TA-based and RTT-based PDC pre-compensation are adopted, the final decision will be made by RAN1, but considering the approaching deadline and RAN2 has assumed gNB can perform pre-compensation, RAN3 can initiate the PDC discussion, at least with initial impact analysis for both TA and RTT based PDC. 
For the above two methods, the following provides the potential F1 impact. 
· TA-based propagation delay pre-compensation
[bookmark: OLE_LINK9]For the network based propagation delay, in the CU/DU split case,  the DU may need to signal the exact propagation delay value to the CU, so that the CU can send the dedicated 5G time to the UE. Alternatively, the DU can signal the dedicated 5G time to the CU after the PD compensation for the UE, then the CU can send it to the UE.
· RTT-based propagation delay pre-compensation
[bookmark: OLE_LINK11]For the network based propagation delay, in the CU/DU split case, RAN3 needs to discuss whether the CU or DU performs the PD compensation based on the DU side Rx – Tx time difference and UE side Rx – Tx time difference. 
Even for the UE based PDC pre-compensation, if the gNB Rx-Tx time difference is sent using unicast RRC message, RAN3 needs to consider for the DU to send the measured Rx-Tx time difference to the CU. 

Proposal 4: [bookmark: OLE_LINK642]RAN3 can initiate the discussion on propagation delay compensation, and make impact analysis, then make final decision based other group progress. 
3. Conclusion
Based on the discussion in this paper, we propose the following:

Proposal 5: The time distribution indication has 1ns granularity, with the maximum value as 1000ns. And the Uu time synchronization error budget is defined as ENUMERATED (enable, disable). 
Proposal 6: Introduce the 5G access stratum time distribution information (including the Uu time synchronization error budget IE and Time distribution indication IE) in the following messages. 
· For NG interface: 
· INITIAL CONTEXT SETUP REQUEST 
· HANDOVER REQUEST
· UE  CONTEXT  MODIFICATION REQUEST
· PATH SWITCH REQUEST ACKNOWLEDGE 
· For Xn interface: 
· HANDOVER REQUEST
· RETRIEVE UE CONTEXT RESPONSE
Proposal 1: The source gNB sends the referenceTimeInfo delivery periodicity for UE to the target gNB as the time synchronization assistant information during the handover procedure.
Proposal 2: RAN3 can initiate the discussion on propagation delay compensation, and make impact analysis, then make final decision based other group progress. 

For proposal2 above, the corresponding TP for TS 38.413 can be found in the section 6, while the TP for TS 38.423 is provided in [4].
[bookmark: OLE_LINK241][bookmark: OLE_LINK242]5. Reference
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6. TP for TS 38.413
[bookmark: _Toc20954852][bookmark: _Toc29503289][bookmark: _Toc29503873][bookmark: _Toc29504457][bookmark: _Toc36552903][bookmark: _Toc36554630][bookmark: _Toc45651883][bookmark: _Toc45658315][bookmark: _Toc45720135][bookmark: _Toc45798015][bookmark: _Toc45897404][bookmark: _Toc51745604][bookmark: _Toc64445868][bookmark: _Toc73981738][bookmark: _Toc81304322][bookmark: _Ref469454216][bookmark: _Toc20955082][bookmark: _Toc29503528][bookmark: _Toc29504112][bookmark: _Toc29504696][bookmark: _Toc36553142][bookmark: _Toc36554869][bookmark: _Toc45652164][bookmark: _Toc45658596][bookmark: _Toc45720416][bookmark: _Toc45798296][bookmark: _Toc45897685][bookmark: _Toc51745889][bookmark: _Toc64446153][bookmark: _Toc73982023]8.3.1	Initial Context Setup
[bookmark: _Toc20954853][bookmark: _Toc29503290][bookmark: _Toc29503874][bookmark: _Toc29504458][bookmark: _Toc36552904][bookmark: _Toc36554631][bookmark: _Toc45651884][bookmark: _Toc45658316][bookmark: _Toc45720136][bookmark: _Toc45798016][bookmark: _Toc45897405][bookmark: _Toc51745605][bookmark: _Toc64445869][bookmark: _Toc73981739][bookmark: _Toc81304323]8.3.1.1	General
The purpose of the Initial Context Setup procedure is to establish the necessary overall initial UE context at the NG-RAN node, when required, including PDU session context, the Security Key, Mobility Restriction List, UE Radio Capability and UE Security Capabilities, etc. The AMF may initiate the Initial Context Setup procedure if a UE-associated logical NG-connection exists for the UE or if the AMF has received the RAN UE NGAP ID IE in an INITIAL UE MESSAGE message or if the NG-RAN node has already initiated a UE-associated logical NG-connection by sending an INITIAL UE MESSAGE message via another NG interface instance. The procedure uses UE-associated signalling.
For signalling only connections and if the UE Context Request IE is not received in the Initial UE Message, the AMF may be configured to trigger the procedure for all NAS procedures or on a per NAS procedure basis depending on operator’s configuration.
[bookmark: _Toc20954854][bookmark: _Toc29503291][bookmark: _Toc29503875][bookmark: _Toc29504459][bookmark: _Toc36552905][bookmark: _Toc36554632][bookmark: _Toc45651885][bookmark: _Toc45658317][bookmark: _Toc45720137][bookmark: _Toc45798017][bookmark: _Toc45897406][bookmark: _Toc51745606][bookmark: _Toc64445870][bookmark: _Toc73981740][bookmark: _Toc81304324]8.3.1.2	Successful Operation


Figure 8.3.1.2-1: Initial context setup: successful operation
In case of the establishment of a PDU session the 5GC shall be prepared to receive user data before the INITIAL CONTEXT SETUP RESPONSE message has been received by the AMF. If no UE-associated logical NG-connection exists, the UE-associated logical NG-connection shall be established at reception of the INITIAL CONTEXT SETUP REQUEST message.
<Unchanged Text Omitted>
If the INITIAL CONTEXT SETUP REQUEST message contains the UE Radio Capability ID IE, the NG-RAN node shall, if supported, use it as specified in TS 23.501 [9] and TS 23.502 [10].
For each PDU session, if the PDU Session Expected UE Activity Behaviour IE is included in the INTIAL CONTEXT SETUP REQUEST message, the NG-RAN node shall, if supported, handle this information as specified in TS 23.501 [9].
If the INITIAL CONTEXT SETUP REQUEST message contains the Time Synchronization Distribution Information IE, the NG-RAN node shall, if supported, use it as specified in TS 23.501 [9] and TS 23.502 [10].


<Unchanged Text Omitted>

[bookmark: _Toc20954866][bookmark: _Toc29503303][bookmark: _Toc29503887][bookmark: _Toc29504471][bookmark: _Toc36552917][bookmark: _Toc36554644][bookmark: _Toc45651897][bookmark: _Toc45658329][bookmark: _Toc45720149][bookmark: _Toc45798029][bookmark: _Toc45897418][bookmark: _Toc51745618][bookmark: _Toc64445882][bookmark: _Toc73981752][bookmark: _Toc81304336]8.3.4	UE Context Modification
[bookmark: _Toc20954867][bookmark: _Toc29503304][bookmark: _Toc29503888][bookmark: _Toc29504472][bookmark: _Toc36552918][bookmark: _Toc36554645][bookmark: _Toc45651898][bookmark: _Toc45658330][bookmark: _Toc45720150][bookmark: _Toc45798030][bookmark: _Toc45897419][bookmark: _Toc51745619][bookmark: _Toc64445883][bookmark: _Toc73981753][bookmark: _Toc81304337]8.3.4.1	General
The purpose of the UE Context Modification procedure is to partly modify the established UE context. The procedure uses UE-associated signalling.
[bookmark: _Toc20954868][bookmark: _Toc29503305][bookmark: _Toc29503889][bookmark: _Toc29504473][bookmark: _Toc36552919][bookmark: _Toc36554646][bookmark: _Toc45651899][bookmark: _Toc45658331][bookmark: _Toc45720151][bookmark: _Toc45798031][bookmark: _Toc45897420][bookmark: _Toc51745620][bookmark: _Toc64445884][bookmark: _Toc73981754][bookmark: _Toc81304338]8.3.4.2	Successful Operation


Figure 8.3.4.2-1: UE context modification: successful operation
Upon receipt of the UE CONTEXT MODIFICATION REQUEST message the NG-RAN node shall
-	if supported, store the received IAB Authorization information in the UE context.
If the Security Key IE is included in the UE CONTEXT MODIFICATION REQUEST message, the NG-RAN node shall store it and perform AS key re-keying according to TS 33.501 [13].
<Unchanged Text Omitted>
If the PC5 QoS Parameters IE is included in the UE CONTEXT MODIFICATION REQUEST message, the NG-RAN node shall, if supported, use it as defined in TS 23.287 [33].
If the UE CONTEXT MODIFICATION REQUEST message contains the UE Radio Capability ID IE, the NG-RAN node shall, if supported, use it as specified in TS 23.501 [9] and TS 23.502 [10].
If the UE CONTEXT MODIFICATION REQUEST message contains the Time Synchronization Distribution Information IE, the NG-RAN node shall, if supported, use it as specified in TS 23.501 [9] and TS 23.502 [10].
[bookmark: _Toc64445928][bookmark: _Toc73981798][bookmark: _Toc81304382]<Unchanged Text Omitted>
[bookmark: _Toc20954881][bookmark: _Toc29503318][bookmark: _Toc29503902][bookmark: _Toc29504486][bookmark: _Toc36552932][bookmark: _Toc36554659][bookmark: _Toc45651941][bookmark: _Toc45658373][bookmark: _Toc45720193][bookmark: _Toc45798073][bookmark: _Toc45897462][bookmark: _Toc51745662][bookmark: _Toc64445926][bookmark: _Toc73981796][bookmark: _Toc81304380]8.4.2	Handover Resource Allocation
[bookmark: _Toc20954882][bookmark: _Toc29503319][bookmark: _Toc29503903][bookmark: _Toc29504487][bookmark: _Toc36552933][bookmark: _Toc36554660][bookmark: _Toc45651942][bookmark: _Toc45658374][bookmark: _Toc45720194][bookmark: _Toc45798074][bookmark: _Toc45897463][bookmark: _Toc51745663][bookmark: _Toc64445927][bookmark: _Toc73981797][bookmark: _Toc81304381]8.4.2.1	General
[bookmark: _Toc20954883][bookmark: _Toc29503320][bookmark: _Toc29503904][bookmark: _Toc29504488][bookmark: _Toc36552934][bookmark: _Toc36554661][bookmark: _Toc45651943][bookmark: _Toc45658375][bookmark: _Toc45720195][bookmark: _Toc45798075][bookmark: _Toc45897464][bookmark: _Toc51745664]The purpose of the Handover Resource Allocation procedure is to reserve resources at the target NG-RAN node for the handover of a UE. The procedure uses UE-associated signalling.
8.4.2.2	Successful Operation


Figure 8.4.2.2-1: Handover resource allocation: successful operation
The AMF initiates the procedure by sending the HANDOVER REQUEST message to the target NG-RAN node.
If the Masked IMEISV IE is contained in the HANDOVER REQUEST message the target NG-RAN node shall, if supported, use it to determine the characteristics of the UE for subsequent handling.
<Unchanged Text Omitted>
If the DAPS Request Information IE is included for a DRB in the Source NG-RAN Node to Target NG-RAN Node Transparent Container IE within the HANDOVER REQUEST message, the target NG-RAN node shall consider that the request concerns a DAPS Handover for that DRB, as described in in TS 38.300 [8]. The target NG-RAN node shall include the DAPS Response information List IE in the Target NG-RAN Node to Source NG-RAN Node Transparent Container IE within the HANDOVER REQUEST ACKNOWLEDGE message, containing the DAPS Response Information IE for each DRB requested to be configured with DAPS Handover. 
If the Extended Connected Time IE is included in the HANDOVER REQUEST message, the NG-RAN node shall, if supported, use it as described in TS 23.501 [9].
If the Time Synchronization Distribution Information IE is included in the HANDOVER REQUEST message, the NG-RAN node shall, if supported, use it as specified in TS 23.501 [9] and TS 23.502 [10].
[bookmark: _Toc20954892][bookmark: _Toc29503329][bookmark: _Toc29503913][bookmark: _Toc29504497][bookmark: _Toc36552943][bookmark: _Toc36554670][bookmark: _Toc45651952][bookmark: _Toc45658384][bookmark: _Toc45720204][bookmark: _Toc45798084][bookmark: _Toc45897473][bookmark: _Toc51745673][bookmark: _Toc64445937][bookmark: _Toc73981807][bookmark: _Toc81304391]
<Unchanged Text Omitted>
[bookmark: _Toc20954890][bookmark: _Toc29503327][bookmark: _Toc29503911][bookmark: _Toc29504495][bookmark: _Toc36552941][bookmark: _Toc36554668][bookmark: _Toc45651950][bookmark: _Toc45658382][bookmark: _Toc45720202][bookmark: _Toc45798082][bookmark: _Toc45897471][bookmark: _Toc51745671][bookmark: _Toc64445935][bookmark: _Toc73981805][bookmark: _Toc81304389]8.4.4	Path Switch Request
[bookmark: _Toc20954891][bookmark: _Toc29503328][bookmark: _Toc29503912][bookmark: _Toc29504496][bookmark: _Toc36552942][bookmark: _Toc36554669][bookmark: _Toc45651951][bookmark: _Toc45658383][bookmark: _Toc45720203][bookmark: _Toc45798083][bookmark: _Toc45897472][bookmark: _Toc51745672][bookmark: _Toc64445936][bookmark: _Toc73981806][bookmark: _Toc81304390]8.4.4.1	General
The purpose of the Path Switch Request procedure is to establish a UE associated signalling connection to the 5GC and, if applicable, to request the switch of the downlink termination point of the NG-U transport bearer towards a new termination point. The procedure uses UE-associated signalling.
8.4.4.2	Successful Operation


Figure 8.4.4.2-1: Path switch request: successful operation
The NG-RAN node initiates the procedure by sending the PATH SWITCH REQUEST message to the AMF. Upon reception of the PATH SWITCH REQUEST message the AMF shall, for each PDU session indicated in the PDU Session ID IE, transparently transfer the Path Switch Request Transfer IE to the SMF associated with the concerned PDU session.
<Unchanged Text Omitted>
If the PATH SWITCH REQUEST ACKNOWLEDGE message contains the Alternative QoS Parameters Set List IE, the NG-RAN node shall, if supported, use it as specified in TS 23.502 [10].
For each PDU session, if the PDU Session Expected UE Activity Behaviour IE is included in the PATH SWITCH REQUEST ACKNOWLEDGE message, the NG-RAN node shall, if supported, handle this information as specified in TS 23.501 [9].
If the PATH SWITCH REQUEST ACKNOWLEDGE message contains the Time Synchronization Distribution Information IE, the NG-RAN node shall, if supported, use it as specified in TS 23.501 [9] and TS 23.502 [10].

<Unchanged Text Omitted>

[bookmark: OLE_LINK294]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

	[bookmark: OLE_LINK347]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.
	-
	

	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

	[bookmark: _Hlk20310279]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

	[bookmark: _Hlk44338050]Management Based MDT PLMN List
	O
	
	MDT PLMN List
9.3.1.168
	
	YES
	ignore

	UE Radio Capability ID
	O
	
	[bookmark: _Hlk44353064]9.3.1.142
	
	YES
	Reject

	Time Synchronization Distribution Information 
	O
	
	9.3.1.aaa
	
	YES
	ignore



	Range bound
	Explanation

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



	Condition
	Explanation

	ifPDUsessionResourceSetup
	This IE shall be present if the PDU Session Resource Setup List IE is present.



<Unchanged Text Omitted>


[bookmark: _Toc20955088][bookmark: _Toc29503534][bookmark: _Toc29504118][bookmark: _Toc29504702][bookmark: _Toc36553148][bookmark: _Toc36554875][bookmark: _Toc45652170][bookmark: _Toc45658602][bookmark: _Toc45720422][bookmark: _Toc45798302][bookmark: _Toc45897691][bookmark: _Toc51745895][bookmark: _Toc64446159][bookmark: _Toc73982029][bookmark: OLE_LINK292][bookmark: OLE_LINK293]9.2.2.7	UE CONTEXT MODIFICATION REQUEST
This message is sent by the AMF to provide UE Context information changes to the NG-RAN node.
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

	RAN Paging Priority
	O 
	
	9.3.3.15
	
	YES
	ignore

	Security Key
	O
	
	9.3.1.87
	
	YES
	reject

	Index to RAT/Frequency Selection Priority
	O
	
	[bookmark: OLE_LINK291]9.3.1.61
	
	YES
	ignore

	UE Aggregate Maximum Bit Rate
	O
	
	9.3.1.58
	
	YES
	ignore

	UE Security Capabilities
	O
	
	9.3.1.86
	
	YES
	reject

	Core Network Assistance Information for RRC INACTIVE
	O
	
	9.3.1.15
	
	YES
	ignore

	Emergency Fallback Indicator
	O
	
	9.3.1.26
	
	YES
	reject

	New AMF UE NGAP ID
	O
	
	AMF UE NGAP ID
9.3.3.1
	
	YES
	reject

	RRC Inactive Transition Report Request
	O
	
	9.3.1.91
	
	YES
	ignore

	New GUAMI
	O
	
	GUAMI
9.3.3.3
	
	YES
	reject

	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

	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

	UE Radio Capability ID
	O
	
	9.3.1.142
	
	YES
	reject

	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

	Time Synchronization Distribution Information 
	O
	
	9.3.1.aaa
	
	YES
	ignore



<Unchanged Text Omitted>


[bookmark: _Toc20955096][bookmark: _Toc29503542][bookmark: _Toc29504126][bookmark: _Toc29504710][bookmark: _Toc36553156][bookmark: _Toc36554883][bookmark: _Toc45652189][bookmark: _Toc45658621][bookmark: _Toc45720441][bookmark: _Toc45798321][bookmark: _Toc45897710][bookmark: _Toc51745914][bookmark: _Toc64446178][bookmark: _Toc73982048][bookmark: OLE_LINK313]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

	[bookmark: OLE_LINK159][bookmark: OLE_LINK160]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.
	-
	

	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 Synchronization Distribution Information 
	O
	
	9.3.1.aaa
	
	YES
	ignore



	Range bound
	Explanation

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



<Unchanged Text Omitted>

[bookmark: _Toc20955101][bookmark: _Toc29503547][bookmark: _Toc29504131][bookmark: _Toc29504715][bookmark: _Toc36553161][bookmark: _Toc36554888][bookmark: _Toc45652194][bookmark: _Toc45658626][bookmark: _Toc45720446][bookmark: _Toc45798326][bookmark: _Toc45897715][bookmark: _Toc51745919][bookmark: _Toc64446183][bookmark: _Toc73982053][bookmark: _Toc81304637]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

	Time Synchronization Distribution Information 
	O
	
	9.3.1.aaa
	
	YES
	ignore



	Range bound
	Explanation

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



<Unchanged Text Omitted>

[bookmark: OLE_LINK352]9.3.1.aaa	Time Synchronization Distribution Information
This IE contains the time synchronization distribution information as specified in TS 23.501 [9].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Time Distribution indication
	M
	
	ENUMERATED
(enabled, disabled, …)
	

	Uu Time Synchronization Error Budget
	O
	
	INTEGER (0..1000, …)
	Expressed in units of 1 ns.





<Unchanged Text Omitted>



9.4.4	PDU Definitions
<Unchanged Text Omitted>
	RIMInformationTransfer,
	TimeSynchronizationDistributionInformation

<Unchanged Text Omitted>
	id-RIMInformationTransfer,
	id-TimeSynchronizationDistributionInformation

FROM NGAP-Constants;

<Unchanged Text Omitted>
-- **************************************************************
--
-- 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-TimeSynchronizationDistributionInformation		CRITICALITY ignore	TYPE TimeSynchronizationDistributionInformation		PRESENCE optional	},
	...
}


<Unchanged Text Omitted>
-- **************************************************************
--
-- UE CONTEXT MODIFICATION REQUEST
--
-- **************************************************************

UEContextModificationRequest ::= SEQUENCE {
	protocolIEs		ProtocolIE-Container		{ {UEContextModificationRequestIEs} },
	...
}

UEContextModificationRequestIEs 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-RANPagingPriority						CRITICALITY ignore	TYPE RANPagingPriority								PRESENCE optional		}|
	{ ID id-SecurityKey								CRITICALITY reject	TYPE SecurityKey									PRESENCE optional		}|
	{ ID id-IndexToRFSP								CRITICALITY ignore	TYPE IndexToRFSP									PRESENCE optional		}|
	{ ID id-UEAggregateMaximumBitRate				CRITICALITY ignore	TYPE UEAggregateMaximumBitRate					PRESENCE optional		}|
	{ ID id-UESecurityCapabilities					CRITICALITY reject	TYPE UESecurityCapabilities						PRESENCE optional		}|
	{ ID id-CoreNetworkAssistanceInformationForInactive		CRITICALITY ignore	TYPE CoreNetworkAssistanceInformationForInactive		PRESENCE optional		}|
	{ ID id-EmergencyFallbackIndicator				CRITICALITY reject	TYPE EmergencyFallbackIndicator					PRESENCE optional		}|
	{ ID id-NewAMF-UE-NGAP-ID						CRITICALITY reject	TYPE AMF-UE-NGAP-ID									PRESENCE optional		}|
	{ ID id-RRCInactiveTransitionReportRequest		CRITICALITY ignore	TYPE RRCInactiveTransitionReportRequest		PRESENCE optional		}|
	{ ID id-NewGUAMI								CRITICALITY reject	TYPE GUAMI											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-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-UERadioCapabilityID						CRITICALITY reject	TYPE UERadioCapabilityID							PRESENCE optional		}|
	{ ID id-RGLevelWirelineAccessCharacteristics	CRITICALITY ignore	TYPE RGLevelWirelineAccessCharacteristics	PRESENCE optional		}|
	{ ID id-TimeSynchronizationDistributionInformation		CRITICALITY ignore	TYPE TimeSynchronizationDistributionInformation		PRESENCE optional	},
	...
}

<Unchanged Text Omitted>
-- **************************************************************
--
-- 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-TimeSynchronizationDistributionInformation		CRITICALITY ignore	TYPE TimeSynchronizationDistributionInformation		PRESENCE optional	},
	...
}

<Unchanged Text Omitted>
-- **************************************************************
--
-- 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-TimeSynchronizationDistributionInformation		CRITICALITY ignore	TYPE TimeSynchronizationDistributionInformation		PRESENCE optional	},
	...
}


<Unchanged Text Omitted>
[bookmark: _Toc20955356][bookmark: _Toc29503809][bookmark: _Toc29504393][bookmark: _Toc29504977][bookmark: _Toc36553430][bookmark: _Toc36555157][bookmark: _Toc45652556][bookmark: _Toc45658988][bookmark: _Toc45720808][bookmark: _Toc45798688][bookmark: _Toc45898077][bookmark: _Toc51746284][bookmark: _Toc64446549][bookmark: _Toc73982419][bookmark: _Toc81305004]9.4.5	Information Element Definitions
<Unchanged Text Omitted>
TimeToTrigger ::= ENUMERATED {ms0, ms40, ms64, ms80, ms100, ms128, ms160, ms256, ms320, ms480, ms512, ms640, ms1024, ms1280, ms2560, ms5120}


TimeDistribution ::= ENUMERATED {
	enabled,
	disabled,
	...
}

TimeSynchronizationDistributionInformation ::= SEQUENCE {
	timeDistribution			TimeDistribution OPTIONAL,
	uuTimeSynchronizationErrorBudget			INTEGER (0..1000, ...),
	ie-Extension 			ProtocolExtensionContainer { { TimeSynchronizationDistributionInformation-ExtIEs} } OPTIONAL,
	...	
}

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

<Unchanged Text Omitted>
[bookmark: _Toc20955358][bookmark: _Toc29503811][bookmark: _Toc29504395][bookmark: _Toc29504979][bookmark: _Toc36553432][bookmark: _Toc36555159][bookmark: _Toc45652558][bookmark: _Toc45658990][bookmark: _Toc45720810][bookmark: _Toc45798690][bookmark: _Toc45898079][bookmark: _Toc51746286][bookmark: _Toc64446551][bookmark: _Toc73982421][bookmark: _Toc81305006]9.4.7	Constant Definitions
<Unchanged Text Omitted>
id-QosFlowFailedToSetupList								ProtocolIE-ID ::= 283
id-TimeSynchronizationDistributionInformation			ProtocolIE-ID ::= xxx
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