[bookmark: _Toc193024528]3GPP TSG-RAN3 Meeting #105bis	R3-195332
Chongqing, China, 14-18 October 2019

Title: 	Transmission order of UE level NAS-PDU and PDU session NAS-PDU 
Source: 	Huawei
Agenda item:	9.3.4
Document for:	Discussion
1. Introduction
In TS 38.413, the UE level NAS-PDU and PDU session level NAS-PDU are included in the following NGAP messages. 
· PDU SESSION RESOURCE SETUP REQUEST
· INITIAL CONTEXT SETUP REQUEST
The transmit order of these two kinds of NAS-PDUs were discussed in [1][2], but without final conclusion. In this document we intend to clarify the NG-RAN behaviour when the NG-RAN node receives them from the 5GC. 
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2.1 Background
Currently in section 7.6 of TS 38.300, the piggybacking of NAS is allowed in the RRCReconfiguration message. 
Piggybacking of NAS messages can occur in the following scenarios:
-	At bearer establishment/modification/release in the DL;
Meanwhile in section 4.2.2 of TS 38.331, it is clarified that the piggbacking of NAS messages is used only for one dependent (i.e. with joint success/failure) procedure as follows based on the discussion in [3][4]. 
In downlink, piggybacking of NAS messages is used only for one dependant (i.e. with joint success/failure) procedure: bearer establishment/modification/release
It means that only PDU session level NAS-PDUs are associated with bearer establishment/modification/release procedure, thus they can be piggybacked in the RRCReconfiguration message. However for UE level NAS-PDU (e.g., mobility mangement messages) is not associated with bearer establishment/modificaiton/release, they can not piggybacked, and can only transmitted in RRC DLInformationTransfer message. 
  
Observation 1: Only PDU session level NAS PDU(s) can be piggybacked in RRC reconfiguration message, while UE level NAS PDU can only be transmitted by RRC DLInformationTransfer message. 
2.2 Transmission order when both kinds of NAS-PDUs are received. 
Then it comes to the following two questions.  
· Question 1: which kind of NAS PDU(s) should be transmitted first while which should be transmitted later. 

This has been discussed in [1] but without conclusion. Currently in TS 24.501, the NAS sequence number part of the NAS COUNT shall be exchanged between the UE and the AMF as part of the NAS signalling. The UE anticipates to receive the sequence number in sequence, which is clearly captured in TS 38.300.
NR provides reliable in-sequence delivery of NAS messages over SRBs in RRC, except at handover where losses or duplication can occur when PDCP is re-established
Hence the transmission order also may impact the encoding of NAS PDU(s). Generally either way could work as long as the UE receives the NAS-PDU in sequence. Generally, the UE level NAS-PDU carrying 5GS mobility management messages is to support the identification, security, mobility of a UE as well as other generic message transport. While the PDU session NAS-PDU carries the 5GS session management procedures. It seems beneficial for the UE receive the UE level NAS-PDU first. 
This also denotes that the 5GC should encode the sequence number for UE level NAS-PDUs first before the PDU session NAS-PDUs when both kinds of NAS-PDUs are carried in a single NGAP message.  
The UE level NAS-PDU is sent first when the gNB receives both UE level NAS-PDU and PDU session level PDU in a single NGAP message.

· Question 2: How to ensure the NAS PDUs in sequence by the NG-RAN node. 
In TS 38.331, the DLInformationTransfer can be transmitted by SRB2 when SRB2 is setup as follows. 
[bookmark: _Toc12718176]–	DLInformationTransfer
The DLInformationTransfer message is used for the downlink transfer of NAS dedicated information.
Signalling radio bearer: SRB2 or SRB1 (only if SRB2 not established yet. If SRB2 is suspended, the network does not send this message until SRB2 is resumed.)
Taken the PDU SESSION RESOURCE SETUP REQUEST as an example, then it becomes possible that the NG-RAN sends the UE level NAS-PDU first in DLInformationTransfer using SRB2, followed by the PDU session NAS-PDU in RRCReconfiguration message using SRB1. 
Since the NAS-PDUs should be received by the UE in sequence, the NG-RAN node should ensure this by its implementation. 
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•	Question 3: How to describe the NG-RAN behaviour in RAN specification.
One possible way is to add clarifications in stage 2 specification. For example, in TS 38.300, the following can be added. But given the NG-RAN is transparent to the NAS-PDU, the mobility management NAS-PDU and session management NAS-PDUs should be clearly specified. 
When NG-RAN nodes receives one mobility management NAS-PDU and one or more session management NAS-PDUs in a single NGAP message. In this case, the mobility management NAS-PDU shall be sent first.
Another possible way is to update the stage 3 specification. This was proposed in [1] at last RAN3 meeting. It can be specified as follows for PDU SESSION RESOURCE SETUP REQUEST message. 
 If NAS-PDU IE and one or multiple PDU Session NAS-PDU IE(s) are included in the PDU SESSION RESOURCE SETUP REQUEST message, NAS-PDU shall be sent to the UE first, followed by the PDU session NAS-PDU. 
RAN3 is kindly suggested to decide whether stage2 or stage3 specification can be updated.

2.3 Transmission order when only UE level NAS-PDU is received. 
In this case, the NG-RAN may receive a single UE level NAS-PDU in the NGAP message. Taken the Service Request procedure for idle UE as an example, the NAS Service Accept may be included in the INITIAL CONTEXT SETUP REQUEST message. Then in light of the discussion above the NG-RAN may send the UE level NAS-PDU to the UE in first, then sends the RRCReconfiguration message. 
As specified in TS 24. 501 as follows, the PDU session reactivation result in the NAS Service Request indicates the result of establishments of user-plane resources of PDU sessions. 
	[bookmark: _Toc11419869]9.11.3.42	PDU session reactivation result
The purpose of the PDU session reactivation result information element is to indicate the result of establishments of user-plane resources of PDU sessions.
The PDU session reactivation result information element is coded as shown in figure 9.11.3.42.1 and table 9.11.3.42.1.




Thus it may happen that the UE NAS receives the reactivation successful indicator first, but does not receive the bearer setup carried RRCReconfiguration message. Then the UE may trigger the Service Request message again due to the timer expiry. 
There are several possible solutions. For example, one possible way is to piggyback the Service Accept message in the RRCReconfiguration message. But this is not aligned with current RAN specification. Another possble way is to transfer the RRCReconfiguration message first, then followed by the DLInformationTransfer message carrying the service accept. But it has risk that the NG-RAN may have to delay the UE level NAS-PDU in the DLInformationTransfer message. So another way is to allow the UE NAS to wait the indication of from the UE AS upon reception of the RRCReconfiguration message. 
We understand this may be related to CT1, or RAN2 work, thus a LS can be sent if RAN3 make consensus on this aspect. 
RAN3 is kindly to discuss the transfer of UE NAS service request. And a LS can be sent to CT1 or RAN2 if consensus can be made.

Hence there is need to capture above in the stage 2 specification. The CR for TS 38.300 is provided in [5]. 
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Based on the discussion in this paper, we propose to clarify the transmission order between UE level NAS-PDU and PDU session level NAS-PDU. The detailed observation and proposals are:
Observation 1: Only PDU session level NAS PDU(s) can be piggybacked in RRC reconfiguration message, while UE level NAS PDU can only be transmitted by RRC DLInformationTransfer message. 
1. The UE level NAS-PDU is sent first when the gNB receives both UE level NAS-PDU and PDU session level PDU in a single NGAP message.
It is up to the NG-RAN implementation to ensure the in-sequence NAS-PDU delivery between UE level NAS-PDU and PDU session level NAS-PDU.
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RAN3 is kindly to discuss the transfer of UE NAS service request. And a LS can be sent to CT1 or RAN2 if consensus can be made.
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5. Appendix- TS 38.413
[bookmark: _Ref469454216][bookmark: _Toc14165768]9.2.2.1	INITIAL CONTEXT SETUP REQUEST
This message is sent by the AMF to request the setup of a UE context.
Direction: AMF  NG-RAN node
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	reject

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	Old AMF
	O
	
	AMF Name
9.3.3.21
	
	YES
	reject

	UE Aggregate Maximum Bit Rate
	C-ifPDUsessionResourceSetup
	
	9.3.1.58
	
	YES
	reject

	Core Network Assistance Information for RRC INACTIVE
	O
	
	9.3.1.15
	
	YES
	ignore

	GUAMI
	M
	
	9.3.3.3
	
	YES
	reject

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

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

	>>PDU Session ID
	M
	
	9.3.1.50
	
	-
	

	>>PDU Session NAS-PDU
	O
	
	NAS-PDU
9.3.3.4
	
	-
	

	>>S-NSSAI 
	M
	
	9.3.1.24
	
	-
	

	>>PDU Session Resource Setup Request Transfer

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

	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



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
	
	-
	

	>>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.
	-
	

	UE Aggregate Maximum Bit Rate
	O
	
	9.3.1.58
	
	YES
	ignore
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