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1 Introduction

This contribution introduces the session related progress at SA2 and discusses the session procedures over NG. 
2 Discussion
2.1 PDU Session Setup
PDU Session Setup procedure over NG is required to enable the UE associated NG-U connection establishment and radio resource assignment for a given PDU session according to necessary information provided by the 5GC. 

By now, SA2 has already finished the call flow the PDU session establishment procedure, captured in [1]. AMF works as the proxy to transfer the PDU session related information between and NG RAN node and SMF.
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9. 
SMF to AMF:  SM Request Ack (N2 SM information (PDU Session ID, QoS Profile, CN Tunnel Info), N1 SM Container (PDU Session Establishment Accept (Authorized QoS Rule, SSC mode))) to the AMF. 

The N2 SM information carries information that the AMF shall provide to the (R)AN.
The CN Tunnel Info corresponds to the Core Network address of the N3 tunnel corresponding to the PDU session. 

The QoS Profile provides the AN with the mapping between QoS parameters and QoS Flow Identifiers. This is further described in TS 23.501 [2] clause 5.7.

The PDU Session ID may be used by AN signalling with the UE to indicate to the UE the association between AN resources and a PDU session for the UE.
The N1 SM information contains the PDU Session Establishment Accept that the AMF shall provide to the UE. 

Multiple Authorized QoS Rules may be included in the N1 PDU Session Establishment Accept and in the N2 SM information.
The SM Request Ack further contains information allowing the AMF to know which UE is the target of the SMF request as well to determine which access towards the UE to use.

NOTE: 
The access information is to deal with the case where a UE is simultaneously connected over 3GPP and Non 3GPP access.

Editor’s Note: Further studies are needed to determine the nature of the information allowing the AMF to know which UE is the target of the SMF request as well to determine which access towards the UE to use.

10. AMF to (R)AN: N2 PDU Session Request (N2 information received from SMF in DL N2 Transfer Information Request, NAS message).

The AMF sends the NAS message containing the PDU Session Establishment Accept received from SMF and includes it with the N2 PDU Session Request to the (R)AN. The AMF also includes the N2 information received from SMF.
11. (R)AN to UE: The (R)AN may issue AN specific signalling exchange with the UE that is related with the information received from SMF. For example, in case of a 3GPP RAN, an RRC Connection Reconfiguration may take place with the UE establishing the necessary RAN resources related to the Authorized QoS Rules for the PDU Session request received in step 10.

(R)AN also allocates (R)AN tunnel information for the PDU Session. (R)AN forwards the NAS message (PDU Session Establishment Accept) provided in step 10 to the UE. (R)AN shall only provide the NAS message to the UE if the necessary RAN resources are established and the allocation of (R)AN tunnel information are successful.
12. (R)AN to AMF: N2 PDU Session Request Ack ((R)AN tunnel info).

The (R)AN Tunnel Info corresponds to the Access Network address of the N3 tunnel corresponding to the PDU session.

13. AMF to SMF: SM Request (N2 SM information).

…..


According toSA2 latest progress, the messages the necessary information for PDU session setup procedure over Ng interface can be confirmed as follows
· In step10, PDU Session Setup Request

· Mandatory:

· PDU Session ID
· QoS Profile: the mapping between QoS parameters and QoS Flow Identifiers
· CN Tunnel Info
· NAS PDU: PDU Session Establishment Accept
· Optional

· Authorized QoS Rules
· In step11, 
· Assignment of (R)AN Tunnel address
· Assignment of resources to DRB(s)
· Setup of NG-U tunnel for the request PDU session and DRB (on Uu)
· Send NAS PDU to the UE
· In step12, PDU Session Setup Response
· Mandatory: (R)AN Tunnel Info

Furthermore, according to RAN2 agreements, the assignment of the association between DRB(s) and QoS flow(s) of the PDU session(s) is requirement in step11.

Observation1: For NGC initiated PDU Session setup,
-PDU Session Setup Request should include PDU Session ID, QoS Profile, CN Tunnel Info, NAS PDU and Authorized QoS Rules(o);

-Upon reception of the PDU Session Setup Request, accordingly, the NG RAN node should assign (R)AN Tunnel address, assign resources to DRB(s), setup NG-U tunnel for the request PDU session and DRB (on Uu), send NAS PDU to the UE and assign the association between DRB(s) and QoS flow(s). 
2.2 PDU Session modification
PDU Session Modify procedure over NG is also required to enable the modification of a previously setup PDU session. SA2 also has started the call flow the PDU session modification, captured in [1]. There is no clear description about what configuration will be modified for a given session except for QoS update (shown in 1d) 

	4.3.3.2
UE or network requested PDU session modification (non-roaming and roaming with local breakout)
The UE or network requested PDU session modification procedure (non-roaming and roaming with local breakout scenario) is depicted in figure 4.3.3.2-1.
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Figure 4.3.3.2-1: UE or network requested PDU session modification (for non-roaming and roaming with local breakout)
1.
The procedure is triggered by following steps

1a.
The UE initiates the PDU session modification procedure by the transmission of a PDU Session Modification Request (PDU session ID) message. Depending on the access type, if the UE was in CN-IDLE mode, this SM-NAS message is preceded by the Service Request procedure.

1b.
The PCF initiates the PDU-CAN Session Modification procedure upon policy decision or upon AF requests.

1c.
The UDM sends Insert Subscriber Data (Subscriber Permanent Identity, Subscription Data) message to the SMF. The SMF updates the Subscription Data and acknowledges the Insert Subscriber Data message by returning an Insert Subscriber Data Ack (Subscriber Permanent Identity) message to the UDM.

1d.
The SMF may decide to modify PDU session. This procedure also may be triggered based on locally configured policy.


If the SMF receives one of the triggers in step 1a ~ 1d, the SMF starts SMF requested PDU session modification procedure.

2.
The SMF may interact with the PCF to retrieve policy using PDU CAN Session Modification procedure. This step may be skipped if PDU session modification procedure is triggered by step 1b or 1d.

Steps 3 to 7 are not invoked when the PDU session modification requires only action at an UPF (e.g. gating).

3.
The SMF sends SM Request (N2 SM information (PDU Session ID), N1 SM Container (PDU Session Modification Command (PDU session ID))) message to the AMF.


The N2 SM information carries information that the AMF shall provide to the (R)AN.


The N1 SM Container carries the PDU Session Modification Command that the AMF shall provide to the UE.

4.
The AMF may send N2 PDU Session Request (N2 SM information received from SMF, NAS message) Message to the (R)AN.
5.
The (R)AN may issue AN specific signalling exchange with the UE that is related with the information received from SMF. For example, in case of a 3GPP RAN, an RRC Connection Reconfiguration may take place with the UE modifying the necessary RAN resources related to the PDU Session.


The UE may acknowledge the PDU Session Modification Command by sending a PDU Session Modification Command Ack message via NAS SM signalling.

Editor's note:
It is FFS whether NAS response message can be sent with AS response message or not.
6.
The (R)AN may acknowledge N2 PDU Session Request by sending a N2 PDU Session Release Ack (NAS message) Message to the AMF.

7.
The AMF forwards NAS message to the SMF via SM Request Ack.

8.
The SMF may update N4 session of the UPF(s) that are involved by the PDU session modification by sending N4 Session Modification Request (N4 Session ID) message to the UPF.
9.
If the SMF interacted with the PCC in step 2, the SMF indicates to the PCC whether the PCC decision could be enforced or not.


Since the PDU session includes a list of QoS flow, the updated QoS parameter is supposed to relate to a given QoS flow. In case the QoS parameter update for a given QoS flow, the association between the QoS flow and the DRB may be update, e.g. 

· The associated DRB configuration is updated to adapt the new QoS parameters.

· The QoS flow is de-associated with the existing DRB and it is re-associated to a newly established DRB.

· The existing DRB de-associated with the updated QoS flow may continue to serve the other unchanged QoS flow(s) or to be released w.r.t no other associated QoS flow(s). 
In hence, the QoS update may result DRB setup, modification or release.

· In step4, PDU Session Modification Request

· N2 SM information (PDU Session ID), e.g. the updated QoS
· NAS PDU: N1 SM Container (PDU Session Modification Command (PDU session ID)
· In step5

· Reconfigure the radio resource: DRB may be setup, modified or released.

In step6, PDU Session Modification Response
Observation2: For NGC initiated PDU Session modification, at least QoS parameter update should be confirmed, the RAN may update DRB configuration, e.g. the association between the DRB and QoS flow, to add, modify or update the corresponding DRB.
PDU Session Modification Indication procedure over NG is also required to switch a data path from one termination point at the NG RAN to a different termination point. It is general applied for the DC scenario.

· In step1, Reconfigure the radio resource

· In step2, PDU Session Modification Indication 

· (R)AN Tunnel Info 

· In step3, PDU Session Modification Indication Confirm
Observation3: For PDU session modification indication procedure, at least the (R)AN Tunnel Information may be updated. The new NG RAN tunnel address for PDU session(s) should be updated to the UPF.

2.3 PDU Session Release

PDU Session Release procedure over NG is required to enable AMF to release a previously configured PDU session and related radio resources.
At the RAN side, when a given PDU session becomes inactive, the NG RAN node should be allowed to trigger the release of related radio resources and indicate the 5GC to release the related UE associated NG-U tunnel.
Observation4: Both NGC and NG RAN initiated PDU session release should be supported.
Proposal: Support and introduce stage2 description over NG for PDU session setup procedure, PDU session modification procedure, PDU session modification indication procedure, PDU session release procedure and PDU session release indication procedure. 

3 Conclusion

This contribution introduces the session related progress at SA2 and discusses the session related procedures over NG. 

Observation1: For NGC initiated PDU Session setup,
-PDU Session Setup Request should include PDU Session ID, QoS Profile, CN Tunnel Info, NAS PDU and Authorized QoS Rules(o);

-Upon reception of the PDU Session Setup Request, accordingly, the NG RAN node should assign (R)AN Tunnel address, assign resources to DRB(s), setup NG-U tunnel for the request PDU session and DRB (on Uu), send NAS PDU to the UE and assign the association between DRB(s) and QoS flow(s). 
- The (R)AN Tunnel Info for PDU session(s) should be replied in NGC via PDU Session Setup Response.

Observation2: For NGC initiated PDU Session modification, at least QoS parameter update should be confirmed, the RAN may update DRB configuration, e.g. the association between the DRB and QoS flow, to add, modify or update the corresponding DRB.
Observation3: For PDU session modification indication procedure, at least the (R)AN Tunnel Information may be updated. The new NG RAN tunnel address for PDU session(s) should be updated to the UPF.

Observation4: Both NGC and NG RAN initiated PDU session release should be supported.
Proposal: Support and introduce stage2 description over NG for PDU Session Setup procedure, PDU Session Modification procedure, PDU Session Modification Indication procedure, PDU Session Release procedure and PDU Session Release Indication procedure. 
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