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Abstract of the contribution:	This contribution proposes to update the user plane handling in SR/Registration procedure.
1. Introduction
There are user plane handling within mobility registration update procedure and Service Request procedure. The   related procedures are specified in 3GPP TS 23.502 and TS 24.501. This contribution proposes to update the related user plane handling, and get the description of related information elements coding aligned. 
2. Reason for Change
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In the procedure of “Registration procedure for mobility and periodic registration update” in 3GPP 24.501 5.5.1.3, the following are specified:
5.5.1.3.2	Mobility and periodic registration update initiation
The UE in state 5GMM-REGISTERED shall initiate the mobility and periodic registration updating procedure by sending a REGISTRATION REQUEST message to the AMF,
a)	when the UE detects entering a tracking area that is not in the list of tracking areas that the UE previously registered in the AMF; or
b)	when the periodic registration updating timer Te expires; or
c)	when requested by the CONFIGURATION UPDATE COMMAND message.
Editor's note:	Further cases for initiation of mobility and periodic registration update are FFS.
After sending the REGISTRATION REQUEST message to the AMF the UE shall start timer T3510. If timer T3502 is currently running, the UE shall stop timer T3502. If timer T3511 is currently running, the UE shall stop timer T3511.
If the last visited registered TAI is available, the UE shall include the last visited registered TAI in the REGISTRATION REQUEST message.
If the UE holds a valid 5G-GUTI, the UE shall indicate the 5G-GUTI in the 5GS mobile identity IE.
If the UE is initiating the mobility registration update procedure, the UE may include the Uplink data status IE to indicate which PDU session(s) have pending user data to be sent. If the UE is located outside the LADN service area, the UE shall not include the PDU session for LADN in the Uplink data status IE.
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If the registration update request has been accepted by the network, the AMF shall send a REGISTRATION ACCEPT message to the UE. If the AMF assigns a new 5G-GUTI for the UE, a 5G-GUTI shall be included in the REGISTRATION ACCEPT message. In this case, the AMF shall start timer T3550.
…
The AMF may include in the allowed NSSAI one or more new S-NSSAIs each of which is associated with an S-NSSAI contained in the requested NSSAI.
If the Uplink data status IE is included in the REGISTRATION REQUEST message, the AMF shall:
a)	indicate the SMF to re-activate the user plane for the corresponding PDU session; and
b)	include PDU session reactivation result IE in the REGISTRATION ACCEPT message to indicate the user plane reactivation result of the PDU sessions the UE requested to re-activate.
If the Uplink data status IE is not included in the REGISTRATION REQUEST message, the AMF may indicate the SMF to re-activate the user plane for the PDU sessions.
Observation 1: The activation of the User Plane radio resources can be triggered within Mobility and periodic registration update procedure via Uplink data status IE which is included in the REGISTRATION REQUEST message.

2) User plane handling in Service Request procedure 
a) In the procedure of “Service request procedure” in 3GPP 24.501 5.6.1, the following are specified:
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The purpose of the service request procedure is to change the 5GMM mode from 5GMM-IDLE to 5GMM-CONNECTED mode, and/or to request establishment of user-plane radio resources for PDU sessions which are activated without radio resources. In latter case, the 5GMM mode can be the 5GMM-IDLE mode or the 5GMM-CONNECTED mode over 3GPP access if the UE requires radio resources. This procedure is used when:
a)	the network has downlink signalling pending over 3GPP access and the UE is in 5GMM-IDLE mode over 3GPP access;
[bookmark: OLE_LINK139]b)	the network has downlink signalling pending over non-3GPP access, the UE is in 5GMM-IDLE  mode over non-3GPP access and in 5GMM-IDLE or 5GMM-CONNECTED mode over 3GPP access;
c)	the UE has uplink signalling pending over 3GPP access and the UE is in 5GMM-IDLE mode over 3GPP access;
d)	the network has downlink user data pending over 3GPP access and the UE is in 5GMM-IDLE mode over 3GPP access;
e)	the network has downlink user data pending over non-3GPP access, the UE is in 5GMM-IDLE mode over 3GPP access and in 5GMM-IDLE or 5GMM-CONNECTED mode over 3GPP access;
f)	the UE has user data pending over 3GPP access and the UE is in 5GMM-IDLE or 5GMM-CONNECTED mode over 3GPP access; or
g)	the UE in 5GMM-IDLE mode over non-3GPP access, receives an indication from the lower layers of non-3GPP access, that the access stratum connection is established between UE and network.
…
5.6.1.4	Service request procedure accepted by the network
For cases a, b, c, d, e and g in subclause 5.6.1.1, the UE shall treat the reception of the SERVICE ACCEPT message as successful completion of the procedure and stop timer T3517 and enter the state 5GMM-REGISTERED. 
Editor's note:	For cases a, b, d, e and g in subclause 5.6.1.1, whether the indication from the lower layers that the user-plane radio resources are set up needs to be considered as a successful completion of the procedure is FFS.
If the AMF needs to initiate PDU session status synchronization or a PDU session status IE was included in the SERVICE REQUEST message, the AMF shall include a PDU session status IE in the SERVICE ACCEPT message to indicate which PDU sessions are active in the AMF. If the PDU session status information element is included in the SERVICE ACCEPT message, then the UE shall release all those PDU sessions locally (without peer-to-peer signalling between the network and the UE) which are in active on the UE side, but are indicated by the AMF as being inactive.
The AMF may include the rejection cause in the SERVICE ACCEPT message if the UE initiated the service request procedure for a PDU Session corresponding to a LADN when the UE is located outside the LADN service area. The rejection cause indicates the PDU session is not activated due to LADN not available in the PDU session reactivation result IE.
If the Uplink data status IE is included in the SERVICE REQUEST message, the AMF shall:
a)	indicate the SMF to re-activate the user plane for the corresponding PDU session contexts; and
b)	include the PDU session reactivation result IE in the SERVICE ACCEPT message to indicate the user plane reactivation result of the PDU sessions the UE requested to re-activate.
If the Allowed PDU session status IE is included in the SERVICE REQUEST message, the AMF shall:
a)	indicate the SMF to re-activate the user plane for the corresponding PDU session contexts allowed to be re-activated over 3GPP access and have indicated pending downlink data; and
b)	notify the SMF that have indicated pending downlink data, that reactivation of the corresponding PDU Session contexts user plane cannot be performed if not allowed to be re-activated over 3GPP access; and
c)	include the PDU session reactivation result IE in the SERVICE ACCEPT message to indicate the successfully reactivated PDU session contexts.
Observation 2: The activation of the User Plane radio resources can be triggered within SERVICE REQUEST procedure for both pending uplink data and pending downlind data, and the related result is reflected via PDU session reactivation result IE in the SERVICE ACCEPT message.

b) In the procedure of “UE Triggered Service Request” in 3GPP 23.502 4.2.3.2, the following are specified:
11.	[Conditional] SMF to AMF: Nsmf_PDUSession_UpdateSMContext Response (N2 SM information (PDU Session ID, QFI(s), QoS profile(s), CN N3 Tunnel Info, S-NSSAI), Cause) to the AMF.
	For a PDU Session that the SMF has determined to accept the activation of UP connection in step 5, the SMF generates only N2 SM information and sends Nsmf_PDUSession_UpdateSMContext Response to the AMF to establish the User Plane(s). The N2 SM information contains information that the AMF shall provide to the RAN. If the SMF decided to perform PSA UPF relocation for the SSC mode 3 PDU Session, the SMF triggers Relocation of SSC mode 3 PDU Session anchor as described in subclause 4.3.5.2 or subclause 4.3.5.3 after accepting the activation of UP of the PDU Session.
	In the following cases, the SMF can reject the activation of UP of the PDU Session by including a cause in the Nsmf_PDUSession_UpdateSMContext Response:
-	If the PDU Session corresponds to a LADN and the UE is outside the area of availability of the LADN as described in step 5;
-	If the AMF notified the SMF that the UE is reachable only for regulatory prioritized service, and the PDU Session to be activated is not for a regulatory prioritized service; or
-	If the SMF decided to change the PSA UPF for the requested PDU Session as described in step 5. In this case, after sending Nsmf_PDUSession_UpdateSMContext Response, the SMF triggers another procedure to instruct UE to re-establish the PDU Session as described in clause 4.3.5.1 for SSC mode 2.
12.	AMF to (R)AN: N2 Request (N2 SM information received from SMF, security context, AMF Signalling Connection ID, Handover Restriction List, Subscribed UE-AMBR, MM NAS Service Accept, list of recommended cells / TAs / NG-RAN node identifiers).
	For UE in CM-CONNECTED state, if the Service Request procedure is triggered by UE, only N2 SM information received from SMF and MM NAS Service Accept are included in the N2 Request. If the Service Request procedure is triggered by the Network as described in clause 4.2.3.3, only N2 SM information received from SMF is included in the N2 Request.
	For UE in CM-IDLE state, RAN stores the Security Context, AMF Signalling Connection Id, QoS Information for the QoS Flows of the PDU Sessions that are activated and N3 Tunnel IDs in the UE RAN context. Handover Restriction List is described in TS 23.501 [2] clause 5.3.4.1 "Mobility Restrictions".
	MM NAS Service Accept includes PDU Session status in AMF. If the activation of UP of a PDU Session is rejected by an SMF, then the MM NAS Service Accept includes the PDU Session ID and the cause why the user plane resources were not activated (e.g. LADN not available). Any local PDU Session Release during the Session Request procedure is indicated to the UE via the Session Status.
	If there are multiple PDU Sessions that involves multiple SMFs, AMF does not need to wait for responses from all SMFs in step 3 before it send N2 SM information to the UE. However, the AMF shall wait for all responses from the SMFs before it sends MM NAS Service Accept message to the UE.
	AMF shall include at least one N2 SM information from SMF if this step is triggered for PDU Session User Plane activation. AMF may send additional N2 SM information from SMFs in separate N2 message(s) (e.g. N2 tunnel setup request), if there is any. Alternatively, if multiple SMFs are involved, the AMF may send one N2 Request message to (R)AN after all the Nsmf_PDUSession_UpdateSMContext Response service operations from all the SMFs associated with the UE are received. In such case, the N2 Request message includes the N2 SM information received in each of the Nsmf_PDUSession_UpdateSMContext Response and PDU Session ID to enable AMF to associate responses to relevant SMF.
	If the NG-RAN node had provided the list of recommended cells / TAs / NG-RAN node identifiers during the AN Release procedure (see clause 4.2.6), the AMF shall include it in the N2 Request. The RAN may use this information to allocate the RAN Notification Area when the RAN decides to enable RRC Inactive state for the UE.
	The AMF based on network configuration, may include the UE's "RRC Inactive Assistance Information" as defined in TS 23.501 [2].
13.	(R)AN to UE: The RAN performs RRC Connection Reconfiguration with the UE depending on the QoS Information for all the QoS Flows of the PDU Sessions whose UP connections are activated and Data Radio Bearers. For UE in CM-IDLE state, the User Plane security is established at this step, which is described in detail in TS 38.331 [12] and TS 36.331 [16].
	If the N2 Request includes a MM NAS Service Accept message, the RAN forwards the MM NAS Service Accept to the UE. The UE locally deletes context of PDU Sessions that are not available in 5GC.
NOTE 2:	The reception of the Service Accept message does not imply the successful activation of the User Plane radio resources.
NOTE 3:	In case not all the requested User Plane AN resources are successfully activated, TS 38.413 [10] will define how to handle this.
Observation 3: The successful completion of Service Request procedure is not dependant on the successful activation of the User Plane radio resources.
3. Conclusion
Based on the above discussion, it is proposed to:
· remove the fowllowing Editor’s note to decouple the successful completion of Service Request procedure and the successful activation of the User Plane radio resources.
· Editor's note:	For cases a, b, d, e and g in subclause 5.6.1.1, whether the indication from the lower layers that the user-plane radio resources are set up needs to be considered as a successful completion of the procedure is FFS.
· Align the description of Registration accept message, Service accept message and PDU session reactivation result IE with conrreponding procedures.
 4. Proposal
It is proposed to agree the following changes to 3GPP TS 24.501 v0.2.2.

* * * First Change * * * *
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For cases a, b, c, d, e and g in subclause 5.6.1.1, the UE shall treat the reception of the SERVICE ACCEPT message as successful completion of the procedure and stop timer T3517 and enter the state 5GMM-REGISTERED. 
Editor's note:	For cases a, b, d, e and g in subclause 5.6.1.1, whether the indication from the lower layers that the user-plane radio resources are set up needs to be considered as a successful completion of the procedure is FFS.
If the AMF needs to initiate PDU session status synchronization or a PDU session status IE was included in the SERVICE REQUEST message, the AMF shall include a PDU session status IE in the SERVICE ACCEPT message to indicate which PDU sessions are active in the AMF. If the PDU session status information element is included in the SERVICE ACCEPT message, then the UE shall release all those PDU sessions locally (without peer-to-peer signalling between the network and the UE) which are in active on the UE side, but are indicated by the AMF as being inactive.
The AMF may include the rejection cause in the SERVICE ACCEPT message if the UE initiated the service request procedure for a PDU Session corresponding to a LADN when the UE is located outside the LADN service area. The rejection cause indicates the PDU session is not activated due to LADN not available in the PDU session reactivation result IE.
If the Uplink data status IE is included in the SERVICE REQUEST message, the AMF shall:
a)	indicate the SMF to re-activate the user plane for the corresponding PDU session contexts; and
b)	include the PDU session reactivation result IE in the SERVICE ACCEPT message to indicate the user plane reactivation result of the PDU sessions the UE requested to re-activate.
If the Allowed PDU session status IE is included in the SERVICE REQUEST message, the AMF shall:
a)	indicate the SMF to re-activate the user plane for the corresponding PDU session contexts allowed to be re-activated over 3GPP access and have indicated pending downlink data; and
b)	notify the SMF that have indicated pending downlink data, that reactivation of the corresponding PDU Session contexts user plane cannot be performed if not allowed to be re-activated over 3GPP access; and
c)	include the PDU session reactivation result IE in the SERVICE ACCEPT message to indicate the successfully reactivated PDU session contexts.

* * * Next Change * * * *
8.2.6	Registration accept
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The REGISTRATION ACCEPT message is sent by the network to the UE. See table 8.2.6.1.1.
Message type:	REGISTRATION ACCEPT
Significance:		dual
Direction:			network to UE
Table 8.2.6.1.1: REGISTRATION REQUEST 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

	
	Registration accept message identity
	Message type
9.7
	M
	V
	1

	
	5GS registration result
	Registration result
9.8.3.31
	M
	V
	TBD

	
	TAI list
	Tracking area identity list
9.8.3.34
	O
	TLV
	8-98

	
	5G-GUTI
	5GS mobile identity
9.8.3.3
	O
	TLV
	TBD

	
	Equivalent PLMNs
	PLMN list
9.8.3.25
	O
	TLV
	5-47

	
	Allowed NSSAI
	NSSAI
9.8.3.21
	O
	TLV
	TBD

	
	Rejected NSSAI
	NSSAI
9.8.3.21
	O
	TLV
	TBD

	
	Dual-registration supported
	Dual-registration supported
9.8.3.x9
	O
	TBD
	TBD

	
	5GS network feature support
	5GS network feature support
9.8.3.4
	O
	TBD
	TBD

	
	PDU session status
	PDU session status
9.8.3.2
	O
	TLV
	4

	
	PDU session reactivation result
	PDU session reactivation result
9.8.3.24
	O
	TBD
	TBD

	
	LADN information
	LADN information
9.8.3.16
	O
	TBD
	TBD
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Editor's note:	Inclusion criteria for 5G-GUTI are FFS.
[bookmark: _Toc500935400][bookmark: _Toc501356097][bookmark: _Toc501367186][bookmark: _Toc501369199][bookmark: _Toc501373645][bookmark: _Toc501376446][bookmark: _Toc501377576][bookmark: _Toc501378133][bookmark: _Toc501395302][bookmark: _Toc501395859][bookmark: _Toc501442769][bookmark: _Toc501575122][bookmark: _Toc501576429][bookmark: _Toc501620054]8.2.6.3	Equivalent PLMNs
Editor's note:	Inclusion criteria for Equivalent PLMNs are FFS.
[bookmark: _Toc500935401][bookmark: _Toc501356098][bookmark: _Toc501367187][bookmark: _Toc501369200][bookmark: _Toc501373646][bookmark: _Toc501376447][bookmark: _Toc501377577][bookmark: _Toc501378134][bookmark: _Toc501395303][bookmark: _Toc501395860][bookmark: _Toc501442770][bookmark: _Toc501575123][bookmark: _Toc501576430][bookmark: _Toc501620055]8.2.6.4	TAI list
Editor's note:	Inclusion criteria for TAI list are FFS.
[bookmark: _Toc500935402][bookmark: _Toc501356099][bookmark: _Toc501367188][bookmark: _Toc501369201][bookmark: _Toc501373647][bookmark: _Toc501376448][bookmark: _Toc501377578][bookmark: _Toc501378135][bookmark: _Toc501395304][bookmark: _Toc501395861][bookmark: _Toc501442771][bookmark: _Toc501575124][bookmark: _Toc501576431][bookmark: _Toc501620056]8.2.6.5	Allowed NSSAI
Editor's note:	Inclusion criteria for Allowed NSSAI are FFS.
[bookmark: _Toc500935403][bookmark: _Toc501356100][bookmark: _Toc501367189][bookmark: _Toc501369202][bookmark: _Toc501373648][bookmark: _Toc501376449][bookmark: _Toc501377579][bookmark: _Toc501378136][bookmark: _Toc501395305][bookmark: _Toc501395862][bookmark: _Toc501442772][bookmark: _Toc501575125][bookmark: _Toc501576432][bookmark: _Toc501620057]8.2.6.6	Rejected NSSAI
Editor's note:	Inclusion criteria for Rejected NSSAI are FFS.
[bookmark: _Toc500935404][bookmark: _Toc501356101][bookmark: _Toc501367190][bookmark: _Toc501369203][bookmark: _Toc501373649][bookmark: _Toc501376450][bookmark: _Toc501377580][bookmark: _Toc501378137][bookmark: _Toc501395306][bookmark: _Toc501395863][bookmark: _Toc501442773][bookmark: _Toc501575126][bookmark: _Toc501576433][bookmark: _Toc501620058]8.2.6.7	Dual-registration supported
Editor's note:	Inclusion criteria for Dual-registration supported are FFS.
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Editor's note:	Inclusion criteria for 5GS network feature support are FFS.
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This IE shall be included if the network wants to indicate the PDU session contexts that are active in the network.
[bookmark: _Toc500935407][bookmark: _Toc501356104][bookmark: _Toc501367193][bookmark: _Toc501369206][bookmark: _Toc501373652][bookmark: _Toc501376453][bookmark: _Toc501377583][bookmark: _Toc501378140][bookmark: _Toc501395309][bookmark: _Toc501395866][bookmark: _Toc501442776][bookmark: _Toc501575129][bookmark: _Toc501576436][bookmark: _Toc501620061]8.2.6.8	PDU session reactivation result
Editor's note:	Inclusion criteria for PDU session reactivation result are FFS.
This IE shall be included if the Uplink data status IE is included in the SERVICE REQUEST message.
[bookmark: _Toc500935408][bookmark: _Toc501356105][bookmark: _Toc501367194][bookmark: _Toc501369207][bookmark: _Toc501373653][bookmark: _Toc501376454][bookmark: _Toc501377584][bookmark: _Toc501378141][bookmark: _Toc501395310][bookmark: _Toc501395867][bookmark: _Toc501442777][bookmark: _Toc501575130][bookmark: _Toc501576437][bookmark: _Toc501620062]8.2.6.8	LADN information
Editor's note:	Inclusion criteria for LADN information are FFS.

* * * Next Change * * * *
8.2.16	Service accept
[bookmark: _Toc500935450][bookmark: _Toc501356139][bookmark: _Toc501367228][bookmark: _Toc501369241][bookmark: _Toc501373687][bookmark: _Toc501376488][bookmark: _Toc501377618][bookmark: _Toc501378175][bookmark: _Toc501395344][bookmark: _Toc501395901][bookmark: _Toc501442811][bookmark: _Toc501575164][bookmark: _Toc501576471][bookmark: _Toc501620096]8.2.16.1	Message definition
The SERVICE ACCEPT message is sent by the network to the UE in order to accept the service request procedure. See table 8.2.16.1.1.
Message type:	SERVICE ACCEPT
Significance:		dual
Direction:			network to UE
Table 8.2.16.1.1: 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

	TBD
	PDU session status
	PDU session status
9.8.3.2
	O
	TLV
	4

	TBD
	PDU session reactivation result
	PDU session reactivation result
9.8.3.24
	O
	TLV
	4


[bookmark: _Toc500935451][bookmark: _Toc501356140][bookmark: _Toc501367229][bookmark: _Toc501369242][bookmark: _Toc501373688][bookmark: _Toc501376489][bookmark: _Toc501377619][bookmark: _Toc501378176][bookmark: _Toc501395345][bookmark: _Toc501395902]
[bookmark: _Toc501442812][bookmark: _Toc501575165][bookmark: _Toc501576472][bookmark: _Toc501620097]8.2.16.2	PDU session status
This IE shall be included if the network wants to indicate the PDU sessions that are active within the network.
[bookmark: _Toc500935452][bookmark: _Toc501356141][bookmark: _Toc501367230][bookmark: _Toc501369243][bookmark: _Toc501373689][bookmark: _Toc501376490][bookmark: _Toc501377620][bookmark: _Toc501378177][bookmark: _Toc501395346][bookmark: _Toc501395903][bookmark: _Toc501442813][bookmark: _Toc501575166][bookmark: _Toc501576473][bookmark: _Toc501620098]8.2.16.3	PDU session reactivation result
This IE shall be included if the Uplink data status IE is included in the SERVICE REQUEST message. This IE shall also be included if user plane reactivation is triggered by the network.

* * * Next Change * * * *
[bookmark: _Toc500935501][bookmark: _Toc501356255][bookmark: _Toc501367345][bookmark: _Toc501369358][bookmark: _Toc501373804][bookmark: _Toc501376605][bookmark: _Toc501377733][bookmark: _Toc501378290][bookmark: _Toc501395459][bookmark: _Toc501396016][bookmark: _Toc501442926][bookmark: _Toc501575279][bookmark: _Toc501576587][bookmark: _Toc501620212]9.8.3.24	PDU session reactivation result
The purpose of the PDU session reactivation result information element is to indicate the result of PDU sessions activation requested by UE in Uplink data status IE of SERVICE REQUEST message.
The PDU session reactivation result information element is coded as shown in figure 9.8.3.24.1 and table 9.8.3.24.1.
The PDU session reactivation result is a type 4 information element with minimum length of 4 octets and maximum length of 34 octets.

	8
	7
	6
	5
	4
	3
	2
	1
	

	PDU session reactivation result IEI
	octet 1

	Length of PDU session reactivation result
	octet 2

	PSI
(7)
	PSI
 (6)
	PSI
 (5)
	PSI
 (4)
	PSI
 (3)
	PSI
 (2)
	PSI
 (1)
	PSI
 (0)
	octet 3

	PSI
 (15)
	PSI
 (14)
	PSI
 (13)
	PSI
 (12)
	PSI
 (11)
	PSI
 (10)
	PSI
 (9)
	PSI
 (8)
	octet 4

		0
	0
	0
	0
	0
	0
	0
	0

	Spare



	octet 5* -34*


Figure 9.8.3.24.1: PDU session reactivation result information element
Table 9.8.3.24.1: PDU session reactivation result information element
	PSI(x) shall be coded as follows:

PSI(0) – PSI(4):
Bits 0 to 4 of octet 3 are spare and shall be coded as zero.

PSI(5) – PSI(15):
0	indicates PDU session reactivation was not requested in Uplink data status IE or User plane reactivation is successful.
1	indicates PDU session reactivation was requested in Uplink data status IE but User plane reactivation is not successful.
All bits in octet 5 to 34 are spare and shall be coded as zero, if the respective octet is included in the information element.



Editor's note:	Coding of the reject cause value for the case of user plane reactivation failure of corresponding PDU session ID is FFS.
* * * End of Changes * * * *
