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1	Information
At the last RAN3 meeting, it was agreed that the UE level NAS PDU and the PDU Session NAS PDU may coexist in the same NGAP message.
In this paper we would like to discuss the UE level NAS PDU and the PDU Session NAS PDU in the Initial Context Setup Request message.
From TS 38.331:
· The DL Information Transfer message uses SRB1 only if SRB2 not established yet. Only one DedicatedNAS-Message is set

· SRB2 is setup when the first DRB is setup


· The PDU session NAS-PDU can be piggybacked in RRC Reconfiguration message, a list of DedicatedNAS-Message can be sent, up to maxDRB.
In LTE, it is stated that the NAS-PDU order sent to UE should be the same order as the NAS-PDUs are received over S1AP and NGAP messages.
Over NAS, the same as in LTE system, the NAS sequence number part of the NAS COUNT is exchanged between the UE and the AMF as part of the NAS signalling. The NAS COUNT is constructed as a NAS sequence number concatenated with a NAS overflow counter. Both the sender and the receiver increment the value accordingly.
2	Discussion
2.1	NGAP
In TS 38.413, in the PDU Session Resource Setup Request message we can observe that the UE level “NAS-PDU” is placed before the “PDU Session NAS-PDU” for each PDU sessions resource.
	9.2.1.1	PDU SESSION RESOURCE SETUP REQUEST
This message is sent by the AMF and is used to request the NG-RAN node to assign resources on Uu and NG-U for one or several PDU session 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

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	RAN Paging Priority
	O 
	
	9.3.3.15
	
	YES
	ignore

	NAS-PDU
	O
	
	9.3.3.4
	
	YES
	reject

	PDU Session Resource Setup Request List
	
	1
	
	
	YES
	reject

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

	>>PDU Session ID
	M
	
	9.3.1.50
	
	-
	

	[bookmark: _Hlk536777663]>>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.
	-
	






In the Initial Context Setup Request message, the UE level NAS-PDU is placed, if there is at least one PDU session resource to be setup, after the PDU session NAS-PDU.

	[bookmark: _Ref469454216][bookmark: _Toc534720454]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
9.3.3.22
	
	YES
	reject

	UE Aggregate Maximum Bit Rate
	C-ifPDUsessionResourceSetup
	
	9.3.1.58
	
	YES
	reject

	Core Network Assistance Information
	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
	
	-
	

	>>NAS-PDU
	O
	
	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







Observation 1: the UE level NAS-PDU and the PDU Session NAS-PDU are placed in different order in Initial Context Setup Request and PDU Session Resource Setup Request messages.

2.2	Flow chart for Initial Context Setup Request
The below figure shows a brief flow chart on how the UE goes from RRC-Idle to RRC-connected. After the RRC connection is setup at Step 5, in Step 6, AMF sends “Initial Context Setup Request”
Now let us talk about the two cases related to NAS-PDUs in the Initial Context Setup Request.
[bookmark: _Hlk434085]Case 1: The Initial Context Setup Request is sent to NG-RAN node and there is no PDU Session Resource to be setup
In this case, step 8/8a is not performed.
The UE level NAS-PDU is sent to the UE in “Down Link Information Transfer” message after step 6. It is not shown in the flow chart below, but it is the only message that can carry the DedicatedNAS-Message to the UE, in SRB 1.
Observation 2: if the Initial Context Setup Request is not including the PDU Session Resource, the UE level NAS-PDU is sent in DLInformationMessage over SRB1.

Case 2: The Initial Context Setup Request is sent to NG-RAN node and there is at least one PDU Session Resource to be setup.
In this case, step 8/8a is performed. The PDU session NAS-PDU is sent to the UE in RRCReconfiguration message.
The SRB2 is setup if at least one DRB is setup.
After step 8, NG-RAN node has to sent the UE level NAS-PDU to the UE, in Down Link Information Transfer over SRB2.
Observation 3: if the Initial Context Setup Request is including the PDU Session Resource, the UE level NAS-PDU is sent after the RRCReconfiguration in DLInformationMessage over SRB2.

From the AMF point of view, the UE level NAS-PDU, carries the “SERVICE ACCEPT” NAS message, would need to be sent first in Case 1, and to be sent last in Case 2.
[bookmark: _Hlk433877]Observation 4: Both AMF and NG-RAN node needs to have two different handling of the UE level NAS-PDUs in the Initial Context Setup procedure, depends on if the PDU session is setup or not in the Initial Context Setup procedure. This would cause complexity in the two nodes.

	

Figure: UE triggered transition from RRC_IDLE to RRC_CONNECTED
1.	The UE requests to setup a new connection from RRC_IDLE.
2/2a. The gNB completes the RRC setup procedure.
NOTE:	The scenario where the gNB rejects the request is described below.
3.	The first NAS message from the UE, piggybacked in RRCSetupComplete, is sent to AMF.
4/4a/5/5a. Additional NAS messages may be exchanged between UE and AMF, see TS 23.502 [22].
6.	The AMF prepares the UE context data (including PDU session context, the Security Key, UE Radio Capability and UE Security Capabilities, etc.) and sends it to the gNB.
7/7a. The gNB activates the AS security with the UE.
8/8a. The gNB performs the reconfiguration to setup SRB2 and DRBs.
9.	The gNB informs the AMF that the setup procedure is completed.
NOTE:	RRC messages in step 1 and 2 use SRB0, all the subsequent messages use SRB1. Messages in step 6 are integrity protected. From step 7 on, all the messages are integrity protected and ciphered.




If we move the UE level NAS-PDU before the PDU session setup request list so the Initial Context Setup Request has the similar structure as in PDU session resource setup request, we would have simplified handling of the NAS-PDUs.
2.3	Service Accept
Now we have a close look at the UE level NAS-PDU in the Initial Context Setup procedure.
We focus on the case that UE has entered from RRC-Idle to RRC-Connected and made SERVICE REQUEST to AMF. If the service request is accepted by AMF, the SERVICE ACCEPT message is sent by the AMF to the UE in order to accept the service request procedure
	[bookmark: _Toc533172250]SERVICE ACCEPT message content:
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Extended protocol discriminator
	Extended protocol discriminator
9.2
	M
	V
	1

	
	Security header type
	Security header type
9.3
	M
	V
	1/2

	
	Spare half octet
	Spare half octet
9.5
	M
	V
	1/2

	
	Service accept message identity
	Message type
9.7
	M
	V
	1

	50
	PDU session status
	PDU session status
9.11.3.44
	O
	TLV
	4-34

	26
	PDU session reactivation result
	PDU session reactivation result
9.11.3.42
	O
	TLV
	4-32

	72
	PDU session reactivation result error cause
	PDU session reactivation result error cause
9.11.3.43
	O
	TLV-E
	5-515

	78
	EAP message
	EAP message
9.11.2.2
	O
	TLV-E
	7-1503






In the PDU Session Resource Setup Request, the Service Accept NAS-PDU (if present) is sent to the UE NAS layer the first, but in the Initial Context Setup Request, when there are PDU sessions to be setup, it is sent to the last. 
Further it is specified in the coordination of 5GMM and 5GSM procedures that:
During 5GMM procedures, the UE and the AMF shall suspend the transmission of 5GSM messages, except when: 
a)	the 5GMM procedure is piggybacking 5GSM messages; or
b)	the UE is in 5GMM-CONNECTED mode and a service request procedure for re-establishing user-plane resources of PDU session(s) is initiated without including PDU session status IE or Allowed PDU session status IE, the UE and the AMF need not suspend the transmission of 5GSM messages related to other PDU session(s) than the one(s) for which the user- plane resources re-establishment is requested.
In our opinion, the Service Accept NAS-PDU should reach the UE as soon as possible so there is no extra latency introduced.
Observation 5: the UE level NAS-PDU carrying SERIVCE ACCEPT 5GMM message should reach UE as soon as possible.
From the above, we conclude that the UE level NAS-PDU is incorrectly placed in Initial Context Setup Message. It causes unnecessary complexity in NG-RAN node when two different designs are needed. It may introduce extra latency.
Our proposal is to lift the UE level NAS-PDU in the Initial Context Setup Request so that it has the same structure as in the PDU Session Resource Setup Request.
We also propose to align the Assigned Criticality for the NAS-PDUs in the messages, as currently some of the NAS-PDU IEs have reject, and others have ignore.
Proposal 1: RAN3 to agree to align the Assigned Criticality handling for the NAS-PDU related IEs.
Proposal 1:1: RAN3 to agree to change the assigned criticality from “ignore” to “reject” for UE level NAS-PDU in the Initial Context Setup Request (less changes)
Proposal 1:2: alternatively RAN3 to agree to change from “reject” to “ignore” for the NAS-PDU IEs in the other messages.
Proposal 2:   RAN3 to discuss and the issued raised in the paper and agree to move the UE level NAS-PDU before the PDU session resource to be setup list in Initial Context Setup Request, as show in [1].
3	Proposal

Observation 1: the UE level NAS-PDU and the PDU Session NAS-PDU are placed in different order in Initial Context Setup Request and PDU Session Resource Setup Request messages.
Observation 2: if the Initial Context Setup Request is not including the PDU Session Resource, the UE level NAS-PDU is sent in DLInformationMessage over SRB1.
Observation 3: if the Initial Context Setup Request is including the PDU Session Resource, the UE level NAS-PDU is sent after the RRCReconfiguration in DLInformationMessage over SRB2.
Observation 4: Both AMF and NG-RAN node needs to have two different handling of the UE level NAS-PDUs in the Initial Context Setup procedure, depends on if the PDU session is setup or not in the Initial Context Setup procedure. This would cause complexity in the two nodes.
Observation 5: the UE level NAS-PDU carrying SERIVCE ACCEPT 5GMM message should reach UE as soon as possible, 
Proposal 1: RAN3 to agree to align the Assigned Criticality handling for the NAS-PDU related IEs.
Proposal 1:1: RAN3 to agree to change the assigned criticality from “ignore” to “reject” for UE level NAS-PDU in the Initial Context Setup Request (less change)
Proposal 1:2: alternatively RAN3 to agree to change from “reject” to “ignore” for the NAS-PDU IEs in the other messages.
Proposal 2:   RAN3 to discuss and the issued raised in the paper and agree to move the UE level NAS-PDU before the PDU session resource to be setup list in Initial Context Setup Request, as show in [1].
4	Reference	
[1]	R3-190775	NAS PDU in Initial Context Setup, Ericsson
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