
3GPP TSG-CT WG1 Meeting #110
C1-182312
Kunming (China), 16-20 April 2018
Source:
Interdigital Inc.
Title:
UE and AMF Behaviour for UP Re-activation Failure due to UPF Resource Unavailability
Spec:
3GPP TS 24.501 V1.0.0
Agenda item:
15.2.2.3
Document for:
Agreement
1. Introduction
During the Service Request procedure, the UP re-activation for some PDU sessions request may be rejected by the SMF and the cause of the rejection is notified to the UE in the Service Accept message. One of the typical rejection causes is the “temporary UPF resource unavailability”, as specified in TS 23.502 section 4.2.3.2 and if the UP reactivation was rejected for this reason, the UE should be allowed to re-try UP activation by sending another Service Request in Connected mode if it still has the UP pending data. However, the re-try attempts should be somehow controlled so it will not occur too frequently or endlessly.
2. Reason for Change
The use case as specified in the introduction is not addressed in CT1 (i.e. TS 24.501). More specifically, 
1) AMF behavior when reactivation of UP failed due to UPF resource unavailability needs to be defined in 3GPP TS 24.501.

2) UE’s behavior when receiving Service Accept including unsuccessful UP activation result needs to be defined in 3GPP TS 24.501.

3) Definition of “Service Request” and “Service Accept” messages should be updated to support this new use case.
3. Conclusions

The handling of UP reactivation failure due to UPF resource unavailability should be clarified in the specifications
4. Proposal

It is proposed to agree the following changes to 3GPP TS 24.501:
* * * First Change * * * *

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 case h in subclause 5.6.1.1, whether the indication from the lower layers when the UE has been handed over or redirected to E-UTRAN 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 associated with the access type the SERVICE ACCEPT message is sent over 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 associated with the access type the SERVICE ACCEPT message is sent over, but are indicated by the AMF as being inactive.

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 resources 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 resources for the corresponding PDU session contexts allowed to be re-activated over 3GPP access and have indicated pending downlink data if there is at least one PDU session that can be re-activated over 3GPP access;

b)
notify the SMF that have indicated pending downlink data, that reactivation of the user-plane resources for the corresponding PDU Session contexts 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 user-plane resources for the corresponding PDU session contexts.

If the AMF has included the PDU session reactivation result IE in the SERVICE ACCEPT message and there exist one or more PDU sessions for which the user-plane resources cannot be re-activated, then the AMF may include the PDU session reactivation result error cause IE to indicate the cause of failure to re-activate the user-plane resources. 
If the PDU session reactivation result error cause IE indicates that the reactivation of user plane resources was not successful, due to UPF resource unavailability, and if the AMF determines that the UE shall be allowed to retry UP reactivation procedure, the AMF may 

a) include the UP reactivation timer T35xx in the SERVICE ACCEPT message to indicate if user plane reactivation procedure should be retried after the specified interval
If the UE, receives a SERVICE ACCEPT message including a PDU session reactivation result IE with UP reactivation failure cause value and a UP reactivation timer T35xx specifying a value greater than zero,  the UE shall start UP reactivation retry timer T35xx and shall not start another service request procedure to establish user plane resources for the corresponding PDU session ID for the duration of timer T35xx. Upon expiry of T35xx, the UE may initiate service request procedure to establish user plane resources for the corresponding PDU session ID.

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 AMF may include a cause #43 "LADN not available" to indicate the user-plane resources of the PDU session is not activated in the PDU session reactivation result error cause IE of the SERVICE ACCEPT message.

If the SERVICE REQUEST message is for emergency services fallback, the AMF triggers the emergency services fallback procedure as specified in subclause 4.13.4.2 of 3GPP TS 23.502 [6].
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 case h in subclause 5.6.1.1, whether the indication from the lower layers when the UE has been handed over or redirected to E-UTRAN 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 resources 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 resources 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 user-plane resources for the corresponding PDU Session contexts 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.

If the PDU session reactivation result error cause IE indicates that reactivation of user plane resources was not successful due to UPF resource unavailability, and if the AMF determines that the UE should be allowed to retry UP reactivation procedure, the AMF may 

a) include the UP reactivation timer T35xx in the SERVICE ACCEPT message to indicate if user plane reactivation procedure should be retried after the specified interval
If the UE receives a SERVICE ACCEPT message including a PDU session reactivation result IE with UP reactivation failure cause value and a UP reactivation timer T35xx specifying a value greater than zero, the UE shall start UP reactivation retry timer T35xx and shall not start another service request procedure to establish user plane resources for the corresponding PDU session ID for the duration of T35xx. Upon expiry of T35xx, the UE may initiate the service request procedure to establish user plane resources for the corresponding PDU session ID.

If the SERVICE REQUEST message is for emergency services fallback, the AMF triggers the emergency services fallback procedure as specified in subclause 4.13.4.2 of 3GPP TS 23.502 [5].
* * * Next Change * * * *

8.2.17
Service accept
8.2.17.1
Message definition
The SERVICE ACCEPT message is sent by the AMF to the UE in order to accept the service request procedure. See table 8.2.17.1.1.

Message type:
SERVICE ACCEPT
Significance:

dual

Direction:


network to UE
Table 8.2.17.1.1: 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

	50
	PDU session status
	PDU session status
9.8.2.2
	O
	TLV
	4

	26
	PDU session reactivation result
	PDU session reactivation result
9.8.3.37
	O
	TLV
	4-32

	7E
	PDU session reactivation result error cause
	PDU session reactivation result error cause

9.8.3.38
	O
	TLV-E
	5-515

	xx
	T35xx value
	GPRS Timer 2
9.8.3.20
	O
	TLV
	3


8.2.17.2
PDU session status
This IE shall be included if the network wants to indicate the PDU sessions associated with the access type the message is sent over that are active within the network.
8.2.17.3
PDU session reactivation result
This IE shall be included if the Uplink data status IE or Allowed PDU session status IE is included in the SERVICE REQUEST message.
8.2.17.4
PDU session reactivation result error cause
This IE may be included if the PDU session reactivation result IE is included and there exist one or more PDU sessions for which the user-plane resources cannot be re-activated, to indicate the cause of failure to re-activate the user-plane resources.

8.2.17.5
T35xxx value
This IE shall be included if the network wants the UE to re-try the establishment of user plane  resources procedure after the interval specified with this specific IE. A value of 0 means no retry shall be done (i.e. stop retry procedure).
* * * End of Changes * * * *

