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Abstract of the contribution: The contribution proposes to clarify the QoS information provided by UE in the UE requested PDU Session Modification.
1
Discussion
This contribution proposes two changes in the PDU Session Modification procedure: 1) closing an Editor’s note related to QoS request from UE, and 2) clarification on the handling of U-plane resources.

1.1
QoS request
The UE requested PDU session modification procedure described in TS 23.502 clause 4.3.3.2 contains an Editor’s note related to the type of QoS parameters that the UE needs to signal to the network when requesting QoS modification.

Editor's note:
What QoS parameters the UE provides for QoS session modification is FFS.
When the UE needs to request specific QoS handling for so-far inexistent service data flow(s) the UE needs to provide the SDF(s) description in terms of packet filters, plus the requested QoS described in terms of 5G QoS characteristics (e.g. 5QI, GFBR, etc.).

If there is an existing QoS Flow that can support the selected SDF(s), the UE may add in the PDU Session Modification Request the QFI of the existing QoS Flow in addition to (or instead of) the requested QoS.
Even when there is an existing QoS Flow that can support the requested QoS, the UE should be able to request from the network to handle the selected SDF(s) on a distinct QoS Flow. This may be useful for the UE to identify specific traffic flows (SDFs) by only relying on the QFI (i.e. without prior packet header inspection). This would allow the UE e.g. to segregate statistics-gathering traffic that is terminated at the “lower layers” from ultra-high bandwidth traffic that is consumed by “upper layers”.
Proposal 1: The QoS parameters provided by UE include: packet filters, Requested QoS (described in terms of 5G QoS characteristics), QFI (of an existing QoS Flow) and indication for traffic segregation.

To further facilitate the traffic segregation in the UE it would be helpful to send the SDAP header as clear text.  Given that QFI is included in the SDAP header, traffic segregation of selected traffic could then be performed even prior to decryption.

We understand that such a proposal was discussed in RAN2#99b (R2-1710906, “SDAP header excluded from PDCP ciphering”, Qualcomm), but has not yet been agreed. While the proposal for traffic segregation in this contribution stands on its own, it would be further enhanced if the SDAP header is not encrypted. In that sense, it is proposed to liaise RAN2 indicating that SA2 has identified scenarios where unencrypted SDAP header would be helpful. Note that there is an incoming LS from RAN2 (R2-1709803 / S2-176866) on SDAP header topics (other than encryption). It is proposed to use the LS reply to this LS to convey the additional information about SDAP header encryption. A draft LS reply for all SDAP header topics is provided in S2-177286.
Proposal 2: Liaise RAN3 to indicate that SA2 sees some benefits in unencrypted SDAP headers.
1.2
Handling of U-plane resources

According to the current text in TS 23.502, subclause 4.3.3.2, the AMF may send an N2 PDU Session Request including a NAS message to the (R)AN, upon which the (R)AN may issue AN specific signalling with the UE:

4.
The AMF may send N2 PDU Session Request (N2 SM information received from SMF, NAS message (PDU Session ID, N1 SM container (PDU Session Modification Command))) 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 acknowledges the PDU Session Modification Command by sending a NAS message (PDU Session ID, N1 SM container (PDU Session Modification Command Ack)) message .

but the requirement for the (R)AN to forward any NAS message received from the AMF to the UE is missing.

Furthermore it is proposed to clarify that for the case of a UE requested PDU session modification, (R)AN needs to establish the necessary RAN resources for the related modified PDU session.

This is necessary to avoid, e.g. a situation where the UE requests a PDU session modification for a PDU session for which currently no RAN resources have been established at all, the network acknowledges the modification request via NAS signalling, but does not establish RAN resources. The UE will then need to initiate an addition service request procedure (to request the establishment of the RAN resources for the respective PDU session) which will just cause additional signalling and additional delay before the UE can start sending UL data.

Proposal 3: Clarify that RAN resources need to be established before acknowledging the PDU Session Modification request via NAS signalling.


Proposal

It is proposed to agree the following text proposal.
######################### TEXT PROPOSAL FOR TS 23.501 ###########################
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 may be triggered by following events:
1a.
(UE initiated modification) The UE initiates the PDU Session modification procedure by the transmission of an NAS message (N1 SM container (PDU Session Modification Request (Packet Filters, Operation, Requested QoS)), PDU Session ID) message. Depending on the access type, if the UE was in CM-IDLE state, this SM-NAS message is preceded by the Service Request procedure. The NAS message is forwarded by the (R)AN to the AMF with an indication of User location Information. The AMF invokes Nsmf_PDUSession_UpdateSMContex (PDU Session ID, N1 SM container (PDU Session Modification Request)).

When the UE requests specific QoS handling for selected SDF(s), the PDU Session Modification Request includes Packet Filters describing the SDF(s), the requested Operation (add, modify, delete) and the Requested QoS.

1b.
(SMF requested modification) The PCF invokes the Npcf_SMPolicyControl_UpdateNotify service operation (see clause 5.2.5.5.3) to notify SMF about the modification of policies. This may e.g.; have been triggered by a policy decision or upon AF requests.

1c.
(SMF requested modification) The UDM updates the subscription data of SMF by Nudm_SubscriberData_UpdateNotification (SUPI, Subscription Data). The SMF updates the Subscription Data and acknowledges the UDM by returning an Ack with (SUPI).

1d.
(SMF requested modification) 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 1b ~ 1d, the SMF starts SMF requested PDU Session modification procedure.
1e.
(AN initiated modification) If notification control is configured for a GBR Flow, when the (R)AN decides the QoS targets of the flow cannot be fulfilled. (R)AN sends the N2 message (PDU Session ID, N2 SM information) to the AMF. The N2 SM information includes the QFI, User location Information and a notification indicating that the QoS targets cannot be fulfilled. The AMF invokes Nsmf_PDUSession_UpdateSMContext (N2 SM information).

2.
The SMF may need to report some subscribed event to the PCF by invoking Nsmf_EventExposure_Notify service operation. The PCF may provide new policy information to the SMF by invoking Npcf_SMPolicyControl_UpdateNotify service operation (see clause 5.2.5.4.3). This step may be skipped if PDU Session modification procedure is triggered by step 1b or 1d. If dynamic PCC is not deployed, the SMF may apply local policy to decide whether to change the QoS profile.

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

3a.
For UE or AN initiated modification, the SMF responds to the AMF through Nsmf_PDUSession_UpdateSMContext (N2 SM information (PDU Session ID, QoS Profile, Session-AMBR), N1 SM container (PDU Session Modification Command (PDU Session ID, QoS rule, Session-AMBR))). See TS 23.501 [2] clause 5.7 for the QoS Profile and QoS rule.

The N2 SM information carries information that the AMF shall provide to the (R)AN. It includes the QoS profiles that were added, removed or modified.

The N1 SM container carries the PDU Session Modification Command that the AMF shall provide to the UE.
3b. For SMF requested modification, the SMF invokes Namf_Communication_N1N2MessageTransfer (N2 SM information (PDU Session ID, QoS Profile, Session-AMBR), N1 SM container (PDU Session Modification Command (PDU Session ID, QoS rule, Session-AMBR))). 

If the UE is in CM-IDLE state and an ATC is activated, the AMF updates and stores the UE context based on the Namf_Communication_N1N2MessageTransfer and steps 4, 5, 6 and 7 are skipped. When the UE is reachable e.g. when the UE enters CM-CONNECTED state, the AMF forwards the N1 message to synchronize the UE context with the UE.
4.
The AMF may send N2 PDU Session Request (N2 SM information received from SMF, NAS message (PDU Session ID, N1 SM container (PDU Session Modification Command))) 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 acknowledges the PDU Session Modification Command by sending a NAS message (PDU Session ID, N1 SM container (PDU Session Modification Command Ack)) message .

6.
The (R)AN may acknowledge N2 PDU Session Request by sending a N2 PDU Session Ack (N2 SM information (QFI(s), RAN tunnel information, PDU Session ID), NAS message, User location Information) Message to the AMF. In case of Dual Connectivity, if one or more QFIs were added to the PDU Session, the Master RAN node may assign one of these QFIs to a RAN node which was not involved in the PDU Session earlier; In this case the RAN tunnel information includes a new N3 tunnel endpoint for QFIs assigned to the new RAN node. Correspondingly, if one or more QFIs were removed from the PDU Session, a RAN node may not be involved in the PDU Session anymore, and the corresponding tunnel endpoint is removed from the RAN tunnel information.
7.
The AMF forwards the N2 SM information, the User location Information and the N1 SM container (PDU Session Modification Command Ack) received from the AN to the SMF via Nsmf_PDUSession_UpdateSMContext service operation.

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.
NOTE:
The UPF that are impacted in the PDU Session modification procedure depends on the modified QoS parameters and on the deployment. For example in case of the session AMBR of a PDU Session with an UL CL changes, only the UL CL is involved.
9.
If the SMF interacted with the PCF in step 1b or 2, the SMF notifies the PCF whether the PCC decision could be enforced or not by invoking Nsmf_EventExposure_Notify service operation.

SMF notifies any entity that has subscribed to User Location Information related with PDU Session change.

######################### END OF CHANGES ###########################
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