
3GPP TSG CT4 Meeting #79
C4-174244
Krakow, Poland; 21st – 25th August 2017
Source:
Nokia, Alcatel-Lucent Shanghai Bell
Title:
Pseudo-CR on Requirements for Session Management procedures and services
Spec:
3GPP TR 29.891 v0.3.0
Agenda item:
6.2.1
Document for:
Decision

1. Reason for Change
The requirements for the Session Management procedures and services need to be updated according to the latest stage 2 specifications.
2. Proposal

It is proposed to agree the following changes to 3GPP TR 29.891 v0.3.0.
* * * First Change * * * *

6.4
Session Management Function Procedures and Services
This subclause will analyse the Session Management procedures and services to be supported within the 5G System. 
6.4.1
Requirements

This subclause will provide an overview of the Session Management requirements and procedures specified in stage 2 (e.g. PDU session types, SSC modes, Single PDU with multiple PDU session anchors, PDU session procedures, QoS).

6.4.1.1
General

This subclause provides an overview of the stage 2 requirements and procedures for Session Management specified in subclause 5.6 of 3GPP TS 23.501 [2] and subclause 4.3 of 3GPP TS 23.502 [3]. Refer to these stage 2 references for a comprehensive description of the requirements.

The SMF offers services to the AMF, other SMF (V-SMF or H-SMF), PCF and NEF via the Nsmf service based interface.

The NAS Session Management procedures are addressed by CT1. 
The services offered by the SMF to the PCF are addressed by CT3. 
* * * Next Change * * * *

6.4.1.2
Key Principles

6.4.1.2.1
PDU Connectivity Service

The 5GC supports a PDU Connectivity Service that provides exchange of PDUs between a UE and a data network identified by a DNN. The PDU Connectivity Service is supported via PDU sessions that are established upon request from the UE, and that can be modified and/or released by the UE and the 5GC.
Each PDU session is characterized by: 

-
a PDU Session Id;

-
one PDU session type: IPv4, IPv6, Ethernet, Unstructured (type of PDU totally transparent to the 5GS);

-
Slicing information.

-
one DNN (Data Network Name);
-
one SSC mode (Session and Service Continuity mode).

A PDU session is routed over only a single access network but may be moved between 3GPP and non-3GPP accesses.
An UE may establish multiple PDU sessions, to the same data network or to different data networks, via 3GPP and via and Non-3GPP access networks at the same time. 

An UE may establish multiple PDU sessions to the same Data Network and served by different UPF terminating N6.

A UE with multiple established PDU sessions may be served by different SMF.
The UP connection of different PDU sessions of a UE can be activated (via UE or network triggered service request procedures) or deactivated independently.. The activation or deactivation of the UP connection of an existing PDU session causes the UE-CN User Plane connection (i.e. data radio bearer and N3 tunnel) for the PDU session to be activated or deactivated respectively.
* * * Next Change * * * *

6.4.1.2.4
Session and Service Continuity

The following SSC modes are defined:

-
SSC Mode 1: the PDU session anchor at the establishment of the PDU session is maintained during the lifetime of the PDU session; for IP PDU sessions, the IP address is preserved;
-
SSC Mode 2 ("break before make"): the network may trigger the release of the PDU Session and instruct the UE to establish a new PDU session to the same data network immediately. At establishment of the new PDU Session, a new UPF acting as PDU session anchor can be selected; 

-
SSC Mode 3 ("make before break"): the network allows the establishment of UE connectivity via a new PDU session anchor to the same data network before connectivity between the UE and the previous PDU session anchor is released; for IP PDU sessions, the IP address is not preserved during the relocation of the PDU session anchor. 
Each mode may apply to any PDU session type and any access type. The UE may be provisioned with SSC mode selection policy. The user subscription also includes the list of allowed SSC modes and the default SSC mode per DNN.

* * * Next Change * * * *

6.4.1.3
Session management procedures involving the SMF

6.4.1.3.1
Stage 2 procedures

The following stage 2 procedures shall be supported (see subclause 4.3 of 3GPP TS 23.502 [3]):
-
PDU Session establishment, including:

-
Non-roaming and Roaming with LBO;

-
HR Roaming;

-
PDU session establishment with DN authentication/authorization


-
PDU Session modification
-
PDU Session release
-
Session continuity, service continuity and UP path management, including:

-
PDU session anchor relocation for SSC mode 2;

-
PDU session anchor relocation for SSC mode 3 with multiple PDU sessions;

-
Change of PDU session anchor for SSC mode 3 with IPv6 Multi homed PDU session;
-
Addition of PDU session Anchor and Branching Point or UL CL for a PDU session;
-
Removal of PDU session Anchor and Branching Point or UL CL for a PDU session;
-
Relocation of UL CL for a PDU session
-
CN-initiated deactivation of UP connection of an existing PDU session

-
Service Request procedure, including:

-
UE triggered Service Request in CM-IDLE state;

-
UE triggered Service Request in CM-CONNECTED state;

-
Network triggered Service Request;

-
Handover procedures, including:

-
Xn based inter NG RAN handover, with or without UPF relocation;

-
Inter NG RAN handover without Xn interface;

-
Handover of a PDU session between 3GPP and untrusted non-3GPP access.

NOTE:
Handover procedures between 5GS and EPS are studied in clause 8.

-
RAN Initiated QoS Flow Mobility

* * * Next Change * * * *

6.4.1.3.2
Interactions between the AMF and SMF


6.4.1.3.2.1
General

Subclause 5.6.2 of 3GPP TS 23.501 [2] describes the principles of the interactions taking place between the AMF and SMF.  

6.4.1.3.2.2
During a PDU Session Establishment

The SMF shall provide the means to create a new PDU session in the 5GS.

According to 3GPP TS 23.502 [3] subclause 4.3.2.2.1: 

-
at step 3, the AMF determines that the message corresponds to a request for a new PDU session and sends an Nsmf_PDUSession_CreateSMContext Request (SUPI, DNN, S-NSSAI, PDU Session ID, AMF ID, N1 SM information [PDU Session Establishment Request], ULI, Access Technology Type, PEI) to the SMF. The SMF establishes the PDU session.


-
at step 10, the SMF sends an Nsmf_PDUSession_CreateSMContext Response (Cause, N2 SM information [PDU Session ID, QoS Profile(s), CN Tunnel Info, S-NSSAI], N1 SM information [PDU Session Establishment Accept]. The SM Response further contains PDU Session ID and information allowing the AMF to know the target UE and target access towards the UE to use.
-
at step 14, the AMF sends an Nsmf_PDUSession_UpdateSMContext Request (N2 SM information).

-
at step 16, the SMF sends an Nsmf_PDUSession_UpdateSMContext Response (Cause). After this step, the AMF forwards relevant events to the SMF, e.g. UE mobility events.


Upon successful PDU session establishment, the AMF stores the association between the UE's PDU session and the SMF ID.
6.4.1.3.2.3
During a PDU Session Modification

According to 3GPP TS 23.502 [3] subclause 4.3.3.2:

-
at step 1a, for a UE initiated PDU session modification procedure, the AMF sends an Nsmf_PDUSession_UpdateSMContext Request (N1 SM information [PDU Session Modification Request], PDU Session ID) to the SMF. 
-
at step 1e, if the (R)AN notifies that the Qos targets of a GBR flow cannot be fulfilled, the AMF sends an Nsmf_PDUSession_UpdateSMContext Request (N2 SM Information) to the SMF.
-
at step 3a, the SMF sends an Nsmf_PDUSession_UpdateSMContext Response (N2 SM information [PDU Session ID, QoS Profile, Session-AMBR], N1 SM container [PDU Session Modification Command]) to the AMF. 
-
at step 3b, for network initiated modification, the SMF invokes Namf_Communication_N1N2MessageTransfer (see subclause 6.5).
-
at step 7, the AMF sends an Nsmf_PDUSession_UpdateSMContext Request (N1 SM Container [PDU Session Modification Command Ack], N2 SM Information) and SMF returns a corresponding Response message to the AMF. 
6.4.1.3.2.4
During a PDU Session Release

The SMF indicates to the AMF when a PDU session has been released. Upon a PDU session release, the AMF deletes the association between the UE's PDU session and the SMF ID.
According to 3GPP TS 23.502 [3] subclause 4.3.4.2:

-
at step 1a, for a UE initiated PDU session release procedure, the AMF sends an Nsmf_PDUSession_UpdateSMContext Request (N1 SM information [PDU Session Release Request]) to the SMF. 
-
at step 3a, the SMF sends an Nsmf_PDUSession_UpdateSMContext Response (N2 SM Resource Release request, N1 SM Information [PDU Session Release Command]) to the AMF. 
-
at step 3b, for PDU session release initiated by the SMF, the SMF invokes Namf_Communication_N1N2MessageTransfer (see subclause 6.5). 

-
at step 7, the AMF sends an Nsmf_PDUSession_UpdateSMContext Request (N1 SM Information [PDU Session Release Ack], N2 SM information [SM Resource Release Ack]) to the SMF. This makes use of the Namf_N1N2Message_Notify service operation (see subclause 5.2.2.3.1 of 3GPP TS 23.502 [3]).

-
at step 8, the SMF responds to the AMF that the PDU session is released with an Nsmf_PDUSession_UpdateSMContext Response. 


6.4.1.3.2.5
During a Xn based inter NG RAN handover

According to 3GPP TS 23.502 [3] subclause 4.9.1.1.1:

-
at step 2, the AMF sends a N11 request (N2 SM information) with the list of PDU sessions received in the N2 Path Switch Request. 

-
at step 6, the SMF sends a N11 Message Ack (CN Tunnel Information) for the PDU sessions which have been switched successfully.


Editor's Note: It is FFS which service operations this uses.

6.4.1.3.2.6
During an Inter NG RAN handover without Xn interface

According to 3GPP TS 23.502 [3] subclause 4.9.1.2.2:

-
at step 2, the AMF sends a PDU Handover Request (PDU Session ID, Target ID) for each PDU session to be handed over. 
-
at step 5, the SMF returns a PDU Handover Response (PDU Session ID, N2 SM info [PDU Session ID, N3 Tunnel info of UPF, QoS]).

-
at step 7, the AMF may send a PDU Handover Cancel (PDU Session ID) to the SMF.

-
at step 8, the AMF sends a Modify PDU Request (PDU Session ID, Target ID) for PDU sessions without active UP connections. The SMF selects a UPF that supports N3 connectivity towards the target RAN.

-
at step 11, the AMF sends a Modify PDU Request (PDU Session ID, SM N2 Response) for PDU sessions being handed over.

-
at step 18, the AMF sends a Handover Complete (PDU Session ID). SMF switches downlink user plane to the target RAN. SMF returns Handover Complete Ack.

Editor's Note: it is FFS which service operations this uses.

6.4.1.3.2.x1
During a UE triggered Service Request in CM-IDLE state
According to 3GPP TS 23.502 [3] subclause 4.2.3.2:

-
at step 4, the AMF sends an Nsmf_PDUSession_UpdateSMContext Request (PDU Session ID(s), Cause(s), ULI) to the SMF in the following scenarios:

-
if the user plane connection of a PDU session needs to be activated, in which case the Cause is set to indicate "establishment of user plane resources";

-
if the AMF needs to notify the SMF about a change of user location; 

-
if the AMF needs to notify the SMF that the UE is reachable (e.g. for a UE that was in MICO mode).
-
at step 10, the SMF sends an Nsmf_PDUSession_UpdateSMContext Response (N1 SM information [PDU Session ID, PDU Session re-establishment indication], N2 SM information [PDU Session ID, Qos Profile, CN N3 Tunnel info, S-NSSAI]) to the AMF. 

When the Cause in step 4 indicates "establishment of user plane resources", the message includes N2 SM information when using the current PDU Session Anchor, and N1 SM Information the PDU Session Anchor needs to be relocated.

When step 4 indicates that the UE is reachable, if the SMF has pending DL data, the SMF sends N11 message to the AMF to establish the user plane for the PDU session(s).
-
at step 15, the AMF sends an Nsmf_PDUSession_UpdateSMContext Request (N2 SM information [RAN Tunnel Info], RAT-Type) per accepted PDU session to the SMF. The message shall also include the UE Time Zone if it has changed compared to the last reported UE Time Zone.

-
at step 18, the SMF responds by an Nsmf_PDUSession_UpdateSMContext Response.
6.4.1.3.2.x2
During a UE triggered Service Request in CM-CONNECTED state
According to 3GPP TS 23.502 [3] subclause 4.2.3.3:

-
at step 3, the AMF sends an Nsmf_PDUSession_UpdateSMContext Request (PDU Session ID(s)).
-
at step 7, the SMF sends an Nsmf_PDUSession_UpdateSMContext Response (N2 SM information [PDU Session ID, Qos Profile, CN N3 Tunnel info, S-NSSAI]) to the AMF.
-
at step 12, the AMF sends an Nsmf_PDUSession_UpdateSMContext Request (N2 SM information [RAN Tunnel Info, List of accepted QoS flows, List of Rejected QoS flows]) per accepted PDU session to the SMF. 

-
at step 15, the SMF responds by an Nsmf_PDUSession_UpdateSMContext Response.

6.4.1.3.2.x3
During a Network triggered Service Request 

According to 3GPP TS 23.502 [3] subclause 4.2.3.4:

-
at step 3a, the SMF sends a N11 message (SUPI, PDU Session ID, N2 SM information [QoS Profile, CN N3 Tunnel Info], Priority, Paging Policy Indication). 
Editor's Note: it is FFS which service operation this uses. This is assumed to use an AMF service, e.g. Namf_MobileTermination service.
The call flow proceeds then as for a UE initiated Service Request procedure.
6.4.1.3.2.x4
During a CN initiated deactivation of UP connection of an existing PDU session
According to 3GPP TS 23.502 [3] subclause 4.3.7:

-
at step 3, the SMF sends a N11 message (N2 SM information [Session Release Request]) to release the (R)AN resources associated with the PDU session. 

Editor's Note: it is FFS which service operation this uses. This is assumed to use an AMF service, e.g. Namf_Communication_N1N2MessageTransfer.

6.4.1.3.3
Procedures requirements between the V-SMF and H-SMF

6.4.1.3.3.1
During a PDU Session Establishment
The H-SMF shall provide the means for the V-SMF to create a new PDU session in the 5GS.

According to 3GPP TS 23.502 [3] subclause 4.3.2.2.2:

-
at step 6, the V-SMF requests the H-SMF to establish a PDU session by sending an Nsmf_PDUSession_Create Request (SUPI, DNN, S-NSSAI, PDU Session ID, V-SMF ID, V-CN Tunnel Info, PDU Type, PCO, ULI, SM PDU DN Request Container).  

-
at step 13, the H-SMF sends an Nsmf_PDUSession_Create Response (Authorized QoS Rule, SSC mode, H-CN Tunnel Info) to the V-SMF. The response shall also indicate if the VPLMN is allowed to insert an UL CL or a Branching Point for the PDU session.
This makes use of the Nsmf_PDUSession_Create service operation (see 3GPP TS 23.502 [3] subclause 5.2.8.4).

6.4.1.3.3.2
During a PDU Session Modification
According to 3GPP TS 23.502 [3] subclause 4.3.3.3:

-
at step 1a, the V-SMF sends an Nsmf_PDUSession_Update Request (SUPI, PDU Session ID, N1 SM information) to the H-SMF.
-
at step 1e, the V-SMF sends an Nsmf_PDUSession_Update Request to the H-SMF;

-
at step 3, the H-SMF sends an Nsmf_PDUSession_Update Response (PDU Session ID, Qos rule, Session-AMBR) if this procedure was triggered by step 1a or 1e; otherwise the SMF sends an Nsmf_PDUSession_Update Request.

-
at step 10, the V-SMF sends an Nsmf_PDUSession_Update Request to the H-SMF and H-SMF returns a corresponding Response.
6.4.1.3.3.3
During a PDU Session Release
According to 3GPP TS 23.502 [3] subclause 4.3.4.3:

-
at step 1a, the V-SMF requests the H-SMF to release a PDU session using a Nsmf_PDUSession_Update Request (SUPI, PDU Session ID, NAS SM from the UE). 

-
at step 4a, the H-SMF sends a Nsmf_PDUSession_Update Response (SUPI, PDU Session ID, NAS message) to the V-SMF.
-
at step 4b, for PDU session release initiated by the H-SMF, the H-SMF sends a Nsmf_PDUSession_Release Request (SUPI, PDU Session ID, NAS message) to the V-SMF.
-
at step 12, the V-SMF sends a Nsmf_PDUSession_Release Response to the H-SMF.  

Editor's Note: it is FFS which service operations are used in the above steps.

The SMF shall tell the AMF to dissociate the PDU session ID from itself when the SMF knows that the UE and the 5G-AN have acknowledged the PDU session release. 

6.4.1.x
Requirements on Services offered by the SMF 
Editor's Note: the set of parameters and their condition of presence in the SMF service operations is FFS.

6.4.1.x.1
Nsmf_PDUSession
6.4.1.x.1.1
General

6.4.1.x.1.2
Nsmf_PDUSession_CreateSMContext service operation
The AMF uses this service to create an SM Context for a PDU session in the SMF.

Table 6.4.1.x.1.2-1: Parameters in Nsmf_PDUSession_CreateSMContext Request
	Information elements
	P
	Comment

	SUPI
	M
	Subscriber Permanent ID

	PDU Session ID
	M
	Identifier of the PDU Session

	DNN
	M
	Requested Data Network Name

	S-NSSAI
	M
	

	AMF ID
	M
	Identifier of the serving AMF

	N1 SM Information
	M
	N1 SM container with NAS SM PDU received from UE

	PEI
	O
	

	User Location Information
	O
	

	Access Network Type
	O
	

	UE Time Zone
	O
	


Table 6.4.1.x.1.2-2: Parameters in Nsmf_PDUSession_CreateSMContext Response
	Information elements
	P
	Comment

	Cause
	M
	Result Indication

	N1 SM Information
	O
	N1 SM container with NAS SM PDU to be sent to UE

	N2 SM Information
	O
	N2 SM container with N2 SM PDU to be sent to (R)AN


6.4.1.x.1.3
Nsmf_PDUSession_UpdateSMContext service operation
The AMF uses this service to update an SM Context for a PDU session in the SMF, e.g. due to receipt of N1/N2 SM information.

Table 6.4.1.x.1.3-1: Parameters in Nsmf_PDUSession_UpdateSMContext Request
	Information elements
	P
	Comment

	SUPI
	M
	Subscriber Permanent ID

	PDU Session ID
	M
	Identifier of the PDU Session

	N1 SM Information
	O
	N1 SM container with NAS SM PDU received from UE

	N2 SM Information
	O
	N2 SM container with N2 SM PDU received from (R)AN

	Operation Type
	O
	E.g. activate, deactivate user plane resources

	User Location Information
	O
	

	Access Network Type
	O
	

	UE Time Zone
	O
	Included if this information has changed compared to the last reported UE Time Zone


Table 6.4.1.x.1.3-2: Parameters in Nsmf_PDUSession_UpdateSMContext Response
	Information elements
	P
	Comment

	Cause
	M
	Result Indication

	N1 SM Information
	O
	N1 SM container with NAS SM PDU to be sent to UE

	N2 SM Information
	O
	N2 SM container with N2 SM PDU to be sent to (R)AN


6.4.1.x.1.4
Nsmf_PDUSession_ReleaseSMContext service operation
The AMF uses this service to release an SM Context for a PDU session in the SMF, e.g. UE is being deregistered.

Table 6.4.1.x.1.4-1: Parameters in Nsmf_PDUSession_ReleaseSMContext Request
	Information elements
	P
	Comment

	SUPI
	M
	Subscriber Permanent ID

	PDU Session ID
	M
	Identifier of the PDU Session


Table 6.4.1.x.1.4-2: Parameters in Nsmf_PDUSession_ReleaseSMContext Response
	Information elements
	P
	Comment

	Cause
	M
	Result Indication


6.4.1.x.1.5
Nsmf_PDUSession_Create service operation
The V-SMF uses this service to create a new PDU session in the H-SMF.

Table 6.4.1.x.1.5-1: Parameters in Nsmf_PDUSession_Create Request
	Information elements
	P
	Comment

	SUPI
	M
	Subscriber Permanent ID

	PDU Session ID
	M
	Identifier of the PDU Session

	DNN
	M
	Requested Data Network Name

	S-NSSAI
	M
	

	V-SMF ID
	M
	Identifier of the serving SMF

	PDU Type
	M
	

	V-CN Tunnel Information
	M
	N9 tunnel information of UPF in VPLMN

	PCO
	O
	

	PEI
	O
	

	User Location Information
	O
	

	Access Network Type
	O
	


Table 6.4.1.x.1.5-2: Parameters in Nsmf_PDUSession_Create Response
	Information elements
	P
	Comment

	Cause
	M
	Result Indication

	Authorized QoS Rule
	M
	

	H-CN Tunnel Information
	M
	N9 tunnel information of UPF in HPLMN

	SSC mode
	O
	


6.4.1.x.1.6
Nsmf_PDUSession_Update service operation
The V-SMF uses this service to update an existing PDU session in the H-SMF, e.g. during a UE or network requested PDU session modification or to inform the H-SMF about a UPF change in the VPLMN.
Table 6.4.1.x.1.6-1: Parameters in Nsmf_PDUSession_Update Request
	Information elements
	P
	Comment

	SUPI
	M
	Subscriber Permanent ID

	PDU Session ID
	M
	Identifier of the PDU Session

	Requested PDU session parameters (QoS)
	M
	

	V-CN Tunnel Information
	O
	N9 tunnel information of UPF in VPLMN

	User Location Information
	O
	

	Access Network Type
	O
	


Table 6.4.1.x.1.6-2: Parameters in Nsmf_PDUSession_Update Response
	Information elements
	P
	Comment

	Cause
	M
	Result Indication

	Authorized QoS
	M
	

	H-CN Tunnel Information
	M
	N9 tunnel information of UPF in HPLMN


The H-SMF uses this service to update an existing PDU session in the V-SMF, e.g. during a network requested PDU session modification.

6.4.1.x.1.7
Nsmf_PDUSession_Release service operation
The H-SMF uses this service to release an existing PDU session, e.g. upon receipt of a request from the V-SMF to release the PDU session.

Table 6.4.1.x.1.7-1: Parameters in Nsmf_PDUSession_Release Request
	Information elements
	P
	Comment

	SUPI
	M
	Subscriber Permanent ID

	PDU Session ID
	M
	Identifier of the PDU Session

	N1 SM Information
	M
	N1 SM information needed for SM session release towards the UE


Table 6.4.1.x.1.7-2: Parameters in Nsmf_PDUSession_Release Response
	Information elements
	P
	Comment

	Cause
	M
	Result Indication

	User Location Information
	O
	

	Access Network Type
	O
	


* * * End of Changes * * * *

