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Introduction
Currently the following FFS is listed in the TP to 38.331 for 
Editor’s Note: FFS Piggybacking of NAS messages in bearer establishment/ modification/ release. 
Additionally, there is a question if joint success/failure handling should apply if piggybacking is used.
This paper is addressing this FFS and proposes that piggybacking shall be used and that the AS layer should only deliver the NAS PDU to NAS in case the AS procedure succeeds. Furthermore, it is proposed that the AS layer procedure should continue regardless of the outcome of the NAS procedure. 
It is also proposed to send an LS to CT1 cc: RAN3, SA2 to confirm these assumptions. 

Discussion
According to 23.502 clause 4.3.2.2.1 step 12 SA2 assumes that a NAS PDU is piggybacked in the N2 PDU Session Request. Piggybacking is also assumed in 38.413:
[bookmark: _Ref469454216][bookmark: _Toc512608853][bookmark: _Toc512195011][bookmark: _Toc491324804][bookmark: _Toc483418892][bookmark: _Toc483415373][bookmark: _Toc483414695][bookmark: _Toc478169807]9.2.2.1	INITIAL CONTEXT SETUP REQUEST
Editor’s Note:	Message structure and IEs need further checking and completion. Further details FFS.
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

	UE Aggregate Maximum Bit Rate
	M
	
	9.3.1.58
	
	YES
	reject

	RRC Inactive Assistance Information
	M
	
	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 IEs
	
	1..<maxnoofPDUSessions>
	
	
	EACH
	reject

	>>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
	
	9.3.4.1
	
	-
	

	UE Security Capabilities
	O [FFS]
	
	<ref>
	
	YES
	reject

	Security Key
	O [FFS]
	
	<ref>
	
	YES
	reject

	Trace Activation
	O
	
	9.3.1.14
	
	YES
	ignore

	Handover Restriction List
	O
	
	<ref>
	
	YES
	ignore

	UE Radio Capability
	O
	
	<ref>
	
	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
	[FFS]
	YES
	ignore

	Emergency Fallback Indicator
	O
	
	9.3.1.26
	
	YES
	reject



	Range bound
	Explanation

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



We think it is reasonable that this NAS PDU is also piggybacked in RRCReconfiguration to avoid the need for separate messages.
[bookmark: _Toc513621370][bookmark: _Toc513647909][bookmark: _Toc513658093][bookmark: _Toc513712387][bookmark: _Toc513754669]Piggybacking of DL NAS PDUs in RRCReconfiguration should be supported. 
Regarding joint success/failure handling it is reasonable to assume that if the RRCReconfiguration message for any reason fail that the NAS PDU should also not delivered to the NAS layer of the UE. In this case the gNB could notify the CN over N2 that the resource request failed. 
[bookmark: _Toc513621371][bookmark: _Toc513647910][bookmark: _Toc513658094][bookmark: _Toc513712388][bookmark: _Toc513754670]In case the AS layer procedure fails, the NAS PDU is not be delivered to UE’s NAS layer, and the RAN should indicate the failure to the CN.
In case for some reason the NAS layer procedure fails it is uncertain what should happen on AS layer. In our view the AS layer should just continue the procedure independently of the outcome of higher layers. It is up to NAS layer/AMF to resolve any NAS layer failures and update or cleanout the RAN context RAN context).
[bookmark: _Toc513621372][bookmark: _Toc513647911][bookmark: _Toc513658095][bookmark: _Toc513712389][bookmark: _Toc513754671]The AS layer should continue the AS layer RRC reconfiguration procedure regardless of the outcome of the NAS procedure(s).
As can be seen by the 38.413, RAN3 assumes that there will be a separate NAS PDU for every PDU session which is being setup, and additionally there may be a NAS PDU which is common for all session. It is assumed this is to allow the RAN to reject some PDU sessions and their associated NAS PDU while accepting others. For RRC signaling however it is not clear if the NAS PDUs need to be explicitly associated on RRC level with PDU sessions or bearers. Our assumption is that this is not needed and it should be possible to send the NAS PDUs in a list to the UE. This assumption should be verified with CT1. 
[bookmark: _Toc513658096][bookmark: _Toc513712390][bookmark: _Toc513754672]The NAS PDUs should be sent as a list in the RRCReconfiguration (top level). The feasibility of this assumption need to be verified with CT1. 
[bookmark: _Toc513555256][bookmark: _Toc513621373][bookmark: _Toc513647912][bookmark: _Toc513658097][bookmark: _Toc513712391][bookmark: _Toc513754673]An LS should be sent to CT1 cc: RAN3/SA2 to confirm these assumptions in the previous proposals.
[bookmark: _Toc513647913][bookmark: _Toc513658098][bookmark: _Toc513712392][bookmark: _Toc513754674]Agree on the text proposal (ch 5) to TS 38.331 capturing the proposals above.
In LTE, there are some restrictions when NAS piggypacking can be used:
In downlink piggybacking of NAS messages is used only for one dependant (i.e. with joint success/ failure) procedure: bearer establishment/ modification/ release. In uplink NAS message piggybacking is used only for transferring the initial NAS message during connection setup.
NOTE 1:	The NAS messages transferred via SRB2 are also contained in RRC messages, which however do not include any RRC protocol control information.
In principle, same should be applied in NR. Only case which might be different is that CT1 has introduced NAS level ACK on some messages. E.g. Service Request has ACK. During connection setup, it might be meaningful to send this message in the first RRCReconfiguration.
[bookmark: _Toc513754675]Apply same principle as in LTE that DL piggybacking is used only for dependent process of bearer establishment/modification/release, except in the case of reply to the initial NAS message during connection setup.

Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1	Piggybacking of DL NAS PDUs in RRCReconfiguration should be supported.
Proposal 2	In case the AS layer procedure fails, the NAS PDU is not be delivered to UE’s NAS layer, and the RAN should indicate the failure to the CN.
Proposal 3	The AS layer should continue the AS layer RRC reconfiguration procedure regardless of the outcome of the NAS procedure(s).
Proposal 4	The NAS PDUs should be sent as a list in the RRCReconfiguration (top level). The feasibility of this assumption need to be verified with CT1.
Proposal 5	An LS should be sent to CT1 cc: RAN3/SA2 to confirm these assumptions in the previous proposals.
Proposal 6	Agree on the text proposal (ch 5) to TS 38.331 capturing the proposals above.
Proposal 7	Apply same principle as in LTE that DL piggybacking is used only for dependent process of bearer establishment/modification/release, except in the case of reply to the initial NAS message during connection setup.


[bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Ref174151459][bookmark: _Ref189809556]23.502
38.413

TP to 38.331
–	RRCReconfiguration
The RRCReconfiguration message is the command to modify an RRC connection. It may convey information for measurement configuration, mobility control, radio resource configuration (including RBs, MAC main configuration and physical channel configuration) including and security configuration.
Signalling radio bearer: SRB1 or SRB3
RLC-SAP: AM
Logical channel: DCCH
Direction: Network to UE
RRCReconfiguration message
-- ASN1START
-- TAG-RRCRECONFIGURATION-START

RRCReconfiguration ::= 				SEQUENCE {
	rrc-TransactionIdentifier			RRC-TransactionIdentifier,
	criticalExtensions					CHOICE {
		rrcReconfiguration					RRCReconfiguration-IEs,
		criticalExtensionsFuture			SEQUENCE {}
	}
}

RRCReconfiguration-IEs ::= 			SEQUENCE {
	-- Configuration of Radio Bearers (DRBs, SRBs) including SDAP/PDCP. 
-- In EN-DC this field may only be present if the RRCReconfiguration
	-- is transmitted over SRB3. 
	radioBearerConfig						RadioBearerConfig 														OPTIONAL, -- Need M

	-- Configuration of secondary cell group (EN-DC):
	secondaryCellGroup						OCTETSTRING (CONTAINING CellGroupConfig)								OPTIONAL, -- Need M

	measConfig								MeasConfig																OPTIONAL, -- Need M

	lateNonCriticalExtension				OCTETSTRING															OPTIONAL,
[bookmark: _GoBack]	nonCriticalExtension					RRCReconfiguration-v15xxx-IEsSEQUENCE{}																OPTIONAL
}

RRCReconfiguration-v15xx-IEs ::= SEQUENCE {
	dedicatedNAS-MessageList               SEQUENCE (SIZE(1..maxDRB)) OF DedicatedNAS-Message   OPTIONAL, -- Cond nonHO
	nonCriticalExtension				SEQUENCE{}	OPTIONAL
}

-- TAG-RRCRECONFIGURATION-STOP
-- ASN1STOP

	RRCReconfiguration field descriptions

	dedicatedNAS-MessageList
This field is used to transfer UE specific NAS layer information between the network and the UE. The RRC layer is transparent for each PDU in the list.
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