
3GPP TSG-CT WG1 Meeting #109
C1-181488
Montreal (Canada), 26 February - 2 March 2018

Source:
SHARP
Title:
PDU session establishment procedure for anchor reallocation of SSC mode 3 PDU session
Spec:
3GPP TS 24.501 v0.3.1
Agenda item:
15.2.2.4
Document for:
Agreement
1. Introduction
This CR intends to specify the maintaing the old PDU session during some time in case of the anhor reallocation of SSC mode 3 PDU session.
2. Reason for Change
TS 23.501 (S2-180372) defines that

------------

5.6.9.2.3
SSC Mode 3

For PDU Session of SSC mode 3, 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. When trigger conditions apply, the network decides whether to select a PDU Session Anchor UPF suitable for the UE's new conditions (e.g. point of attachment to the network).

SSC mode 3 may apply to any PDU Session type and to any access type.

In the case of a PDU Session of IPv4 or IPv6 type, during the procedure of change of PDU Session Anchor, the following applies:
a.
The new IP prefix anchored on the new PDU Session Anchor may be allocated within the same PDU Session (relying on IPv6 multi-homing specified in clause 5.6.4.3), or

b.
The new IP address/prefix may be allocated within a new PDU Session that the UE is triggered to establish.

After the new IP address/prefix has been allocated, the old IP address/prefix is maintained during some time indicated to the UE via NAS signalling (as described in TS 23.502 [2] clause 4.3.5.2) or via Router Advertisement (as described in TS 23.502 [2] clause 4.3.5.3) and then released.

If a PDU Session of SSC mode 3 has multiple PDU Session Anchors (i.e., in case of multi-homed PDU Sessions or in case UL CL applies to a PDU Session of SSC mode 3), the additional PDU Session Anchors may be released or allocated.
------------

TS 23.502 (S2-181278) also defines that

-------------------------

4.3.5.2
Change of SSC mode 3 PDU Session Anchor with multiple PDU Sessions

The following procedure is triggered by SMF in order to change the PDU Session Anchor serving a PDU Session of SSC mode 3 for a UE. This procedure releases the existing PDU Session associated with an old PDU Session Anchor (i.e. UPF1 in figure 4.3.5.2-1) after having established a new PDU Session to the same DN with a new PDU Session Anchor (i.e. UPF2 in figure 4.3.5.2-1), which is controlled by the same SMF. The SMF may determine that a new SMF needs to be reallocated.
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Figure 4.3.5.2-1: Change of SSC mode 3 PDU Session Anchor with multiple PDU Sessions
1.
The SMF determines that the serving UPF or the SMF needs to be changed.
2.
The SMF invokes the Namf_Communication_N1N2MessageTransfer (PDU Session ID, SMF Reallocation requested indication, N1 SM container (PDU Session Modification Command (Cause, ePCO (PDU Session Address Lifetime value))))) where PDU Session ID indicates the existing PDU Session to be relocated and Cause indicates that a PDU Session re-establishment to the same DN is required.


The SMF Reallocation requested indication indicates whether the SMF is requested to be reallocated.


The PDU Session Address Lifetime value is delivered to the UE upper layers in ePCO and indicates how long the network is willing to maintain the PDU Session. The SMF starts a PDU Session Release timer corresponding to the PDU Session Address Lifetime value.
3.
The AMF forwards the NAS message to the UE. The UE can provide the release timer value to the upper layers if received in the PDU Session Modification Command.
4.
If the UE receives PDU Session Modification Command, the UE may decide to initiate the PDU Session Establishment procedure described in clause 4.3.2.2, to the same DN with the following differences:


In Step 1 of clause 4.3.2.2.1, according to the SSC mode, UE generates a new PDU Session ID and initiates the PDU Session Establishment Request using the new PDU Session ID. The new PDU Session ID is included as PDU Session ID in the NAS request message, and the Old PDU Session ID which indicates the existing PDU Session to be released is also provided to AMF in the NAS request message.


In Step 2 of clause 4.3.2.2.1, if SMF reallocation was requested in Step 2 of this clause, the AMF selects a different SMF. Otherwise, the AMF sends the N11 message to the same SMF serving the Old PDU Session ID.


In Step 3 of clause 4.3.2.2.1, the AMF include both PDU Session ID and Old PDU Session ID in Nsmf_PDUSession_CreateSMContext Request. The SMF detects that the PDU Session establishment request is related to the trigger in step 2 based on the presence of an Old PDU Session ID in the Nsmf_PDUSession_CreateSMContext Request. The SMF stores the new PDU Session ID and selects a new PDU Session Anchor (i.e. UPF2) for the new PDU Session.

Editor's note:
The referenced step numbers in clause 4.3.2.2 may need to be further aligned according to the updates in clause 4.3.2.2.
5.
After the new PDU Session is established the UE starts using the IP address/prefix associated with the new PDU Session for all new traffic and may also proactively move existing traffic flow (where possible) from the old PDU Session to the new PDU Session.

NOTE:
The mechanisms used by the UE to proactively move existing traffic flows from one IP address/prefix to another are outside the scope of 3GPP specifications.
6.
The old PDU Session is released as described in clause 4.3.4 either by the UE before the timer provided in step 3 expires (e.g., once the UE has consolidated all traffic on new PDU Session or if the session is no more needed) or by the SMF upon expiry of this timer.
-------------------------

Observation 1: The old PDU session is maintained during some time in case of anchor reallocation of SSC mode 3 PDU session.
Proposal 1: Add the NOTE which indicates the UE maintain the PDU session associated with the old PDU session ID during sometime in case of anchor reallocation of SSC mode 3 PDU session.
4. Proposal

It is proposed to agree the following changes to 3GPP TS 24.501 v0.3.1.
* * * First Change * * * *

6.3.2.3
Network-requested PDU session modification procedure accepted by the UE
Upon receipt of the PDU SESSION MODIFICATION COMMAND message, if the UE provided a DNN for the establishment of the PDU session, the UE shall stop timer T35ab, if it is running for the DNN provided by the UE. If the UE did not provide a DNN for the establishment of the PDU session and the request type was different from "initial emergency request", the UE shall stop the timer T35ab associated with no DNN if it is running. If the MODIFY EPS BEARER CONTEXT REQUEST message was received for an emergency PDU session, the UE shall not stop the timer T35ab associated with no DNN if it is running.
Upon receipt of the PDU SESSION MODIFICATION COMMAND message, the UE shall stop timer T35cd associated with the same [S-NSSAI, DNN] combination as that the UE provided when the PDU session is established, if it is running.
Upon receipt of a PDU SESSION MODIFICATION COMMAND message and a PDU session ID, using the NAS transport procedure as specified in subclause 5.4.5, if the UE accepts the PDU SESSION MODIFICATION COMMAND message, the UE considers the PDU session as modified and the UE shall create a PDU SESSION MODIFICATION COMPLETE message.

If the PDU SESSION MODIFICATION COMMAND message contains the PTI value allocated in the UE-requested PDU session modification procedure, the UE shall stop the timer T3581. The UE should ensure that the PTI value assigned to this procedure is not released immediately.

NOTE 1:
The way to achieve this is implementation dependent. For example, the UE can ensure that the PTI value assigned to this procedure is not released during the time equal to or greater than the default value of timer T3591.

While the PTI value is not released, the UE regards any received PDU SESSION MODIFICATION COMMAND message with the same PTI value as a network retransmission (see subclause 7.3.1).
If the selected SSC mode of the PDU session is "SSC mode 3" and the PDU SESSION MODIFICATION COMMAND message includes 5GSM cause #39 "reactivation requested", the UE may re-initiate the UE-requested PDU session establishment procedure as specified in subclause 6.4.1 for the PDU session type, the SSC mode, the DNN, and the S-NSSAI if provided in the UE-requested PDU session establishment procedure of the present PDU session, after the completion of the network-requested PDU session modification procedure.

NOTE 2:
The UE is expected to maintain the PDU session for which the PDU SESSION MODIFICATION COMMAND message including 5GSM cause #39 "reactivation requested" is received during the time indicated by the PDU session address lifetime value or until receving an indication from upper layers (e.g. that the old PDU session is no more needed).
If the selected PDU session type of the PDU session is "Unstructured" or "Ethernet", the UE supports intersystem change from N1 mode to S1 mode, the UE does not support establishment of a PDN connection for the PDN type set to "non-IP" in S1 mode, and the parameters list field of one or more QoS rules received in the QoS rules IE of the PDU SESSION MODIFICATION COMMAND message contains an EPS bearer identity (EBI) then the UE shall locally remove the EPS bearer identity (EBI) from the parameters list field of such one or more QoS rules.
The UE shall transport the PDU SESSION MODIFICATION COMPLETE message and the PDU session ID, using the NAS transport procedure as specified in subclause 5.4.5.
Upon receipt of a PDU SESSION MODIFICATION COMPLETE message, the SMF shall stop timer T3591 and shall consider the PDU session as modified.
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