Error! No text of specified style in document.
7
Error! No text of specified style in document.

[bookmark: _Toc501355738][bookmark: _Toc501366827][bookmark: _Toc501368840][bookmark: _Toc501373286][bookmark: _Toc501376087][bookmark: _Toc501377217][bookmark: _Toc501377774][bookmark: _Toc501394943][bookmark: _Toc501395500][bookmark: _Toc501442411][bookmark: _Toc501574764][bookmark: _Toc501576071][bookmark: _Toc501619696]3GPP TSG-CT WG1 Meeting #109	C1-181486
Montreal (Canada), 26 February - 2 March 2018

Source:	Ericsson, Qualcomm Incorporated, Nokia, Nokia Shanghai Bell, Intel, SHARP, Samsung, Huawei, HiSilicon
Title:	5G SM - corrections of change of SSC mode 3 PDU Session Anchor with multiple PDU Sessions
Spec:	3GPP TS 24.501 v0.3.1
Agenda item:	15.2.2.4
Document for:	Agreement

2. Reason for Change
SA2 agreed S2-181278 stating:
-------------------------
[bookmark: _Toc501716755][bookmark: OLE_LINK27][bookmark: OLE_LINK28][bookmark: OLE_LINK26][bookmark: OLE_LINK25]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.



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.
[bookmark: OLE_LINK16][bookmark: OLE_LINK15]	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.
[bookmark: OLE_LINK18][bookmark: OLE_LINK17]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.
-------------------------
and SA2 agreed S2-180372 stationg:
-------------------------
[bookmark: _Toc501094003]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.
-------------------------
3. Conclusions
Conclusion-1:	the SMF provides the PDU session address lifetime to the UE in a PCO parameter and the NAS layer of the UE can pass the PDU session address lifetime to upper layers of the UE.
Conclusion-2:	if the network-requested PDU session modification procedure is accepted by the UE, the SMF starts a PDU session release timer corresponding to the PDU session address lifetime. Upon expiration of the PDU session release timer, the SMF releases the old PDU session.
4. Proposal
It is proposed to agree the following changes to 3GPP TS 24.501.


* * * Change * * *
[bookmark: _Toc505611006][bookmark: _Toc484956811][bookmark: _Toc485044252][bookmark: _Toc485217898][bookmark: _Toc485220071][bookmark: _Toc485220426][bookmark: _Toc492387805][bookmark: _Toc492388395][bookmark: _Toc492394280][bookmark: _Toc492394869][bookmark: _Toc492455701][bookmark: _Toc492456291][bookmark: _Toc492466111][bookmark: _Toc492466701][bookmark: _Toc500935582][bookmark: _Toc501356009][bookmark: _Toc501367098][bookmark: _Toc501369111][bookmark: _Toc501373557][bookmark: _Toc501376358][bookmark: _Toc501377488][bookmark: _Toc501378045][bookmark: _Toc501395214][bookmark: _Toc501395771][bookmark: _Toc501442681][bookmark: _Toc501575034][bookmark: _Toc501576341][bookmark: _Toc501619966][bookmark: _Toc436619014][bookmark: _Toc436619251][bookmark: _Toc451844181][bookmark: _Toc466346620][bookmark: _Toc180404334][bookmark: _Toc183934313][bookmark: _Toc183948567][bookmark: _Toc183951830][bookmark: _Toc190446083][bookmark: _Toc190665724]6.3.2.2	Network-requested PDU session modification procedure initiation
In order to initiate the network-requested PDU session modification procedure, the SMF shall create a PDU SESSION MODIFICATION COMMAND message.
If the authorized QoS rules of the PDU session is modified, the SMF shall set the authorized QoS rules IE of the PDU SESSION MODIFICATION COMMAND message to the authorized QoS rules of the PDU session.
If the session-AMBR of the PDU session is modified, the SMF shall set the selected Session-AMBR IE of the PDU SESSION MODIFICATION COMMAND message to the session-AMBR of the PDU session.
If the network-requested PDU session modification procedure is triggered by a UE-requested PDU session modification procedure, the SMF shall set the PTI IE of the PDU SESSION MODIFICATION COMMAND message to the PTI of the PDU SESSION MODIFICATION REQUEST message received as part of the UE-requested PDU session modification procedure.
If the network-requested PDU session modification procedure is not triggered by a UE-requested PDU session modification procedure, the SMF shall set the PTI IE of the PDU SESSION MODIFICATION COMMAND message to "No procedure transaction identity assigned".
If the selected SSC mode of the PDU session is "SSC mode 3" and the SMF requests the relocation of SSC mode 3 PDU session anchor with multiple PDU sessions as specified in 3GPP TS 23.502 [5], the SMF shall include 5GSM cause #39 "reactivation requested" , in the PDU SESSION MODIFICATION COMMAND message, and may include the PDU session address lifetime in a PDU session address lifetime PCO parameter in the Extended protocol configuration options IE of the PDU SESSION MODIFICATION COMMAND message.
The SMF shall send the PDU SESSION MODIFICATION COMMAND message, and the SMF shall start timer T3591 (see example in figure 6.3.2.2.1).
NOTE:	If the SMF requests the relocation of SSC mode 3 PDU session anchor with multiple PDU sessions as specified in 3GPP TS 23.502 [5], the reallocation requested indication indicating whether the SMF is to be reallocated or the SMF is to be reused is provided to the AMF.


Figure 6.3.2.2.1: Network-requested PDU session modification procedure
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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:	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 can provide to the upper layers the PDU session address lifetime if received in the PDU session address lifetime PCO parameter of the Extended protocol configuration options IE of the PDU SESSION MODIFICATION COMMAND message, and 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.
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. If the selected SSC mode of the PDU session is "SSC mode 3" and the PDU SESSION MODIFICATION COMMAND message included 5GSM cause #39 "reactivation requested", the SMF shall start timer T3593. If the PDU Session Address Lifetime value is sent to the UE in the PDU SESSION MODIFICATION COMMAND message then T3593 shall be started with the same value, otherwise it shall use a default value.
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[bookmark: _Toc505611220]8.3.8	PDU session modification command
[bookmark: _Toc505611221]8.3.8.1	Message definition
The PDU SESSION MODIFICATION COMMAND message is sent by the SMF to the UE to indicate a modification of a PDU session. See table 8.3.8.1.1
Message type:	PDU SESSION MODIFICATION COMMAND
Significance:		dual
Direction:			network to UE
Table 8.3.8.1.1: PDU SESSION MODIFICATION COMMAND message content
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Extended protocol discriminator
	Extended protocol discriminator
9.2
	M
	V
	1

	
	PDU session ID
	PDU session identity
9.4
	M
	V
	1

	
	PTI
	Procedure transaction identity
9.6
	M
	V
	1

	
	PDU SESSION MODIFICATION COMMAND message identity
	Message type
9.7
	M
	V
	1

	73
	5GSM cause
	5GSM cause
9.8.4.1
	O
	TV
	2

	7B
	Authorized QoS rules
	QoS rules
9.8.4.6
	O
	TLV-E
	3-65538

	2A
	Session AMBR
	Session-AMBR
9.8.4.7
	O
	TLV
	8

	75
	PDU session release time
	GPRS timer
9.8.4.3
	O
	TV
	2

	7B
	Extended protocol configuration options
	Extended protocol configuration options
9.8.4.2
	O
	TLV-E
	4-65538



[bookmark: _Toc505611222]8.3.8.2	5GSM cause
This IE is included when the network performs the PDU session anchor relocation for SSC mode 3.
[bookmark: _Toc505611223]8.3.8.3	Authorized QoS rules
This IE is included when the authorized QoS rules of the PDU session are modified.
[bookmark: _Toc505611224]8.3.8.4	Session-AMBR
This IE is included when the session-AMBR of the PDU session is modified.
[bookmark: _Toc505611225]8.3.8.5	PDU session release time
This IE is included when the network performs the PDU session anchor relocation for SSC mode 3.
[bookmark: _Toc505611226]8.3.8.56	Extended protocol configuration options
This IE is included in the message when the network wishes to transmit (protocol) data (e.g. configuration parameters, error codes or messages/events) to the UE.
[bookmark: _Toc484956848][bookmark: _Toc485044289][bookmark: _Toc485217935][bookmark: _Toc485220108][bookmark: _Toc485220463][bookmark: _Toc492387860][bookmark: _Toc492388450][bookmark: _Toc492394335][bookmark: _Toc492394924][bookmark: _Toc492455756][bookmark: _Toc492456346][bookmark: _Toc492466166][bookmark: _Toc492466756][bookmark: _Toc500935646][bookmark: _Toc501356199][bookmark: _Toc501367288][bookmark: _Toc501369301][bookmark: _Toc501373747][bookmark: _Toc501376548][bookmark: _Toc501377678][bookmark: _Toc501378235][bookmark: _Toc501395404][bookmark: _Toc501395961][bookmark: _Toc501442871][bookmark: _Toc501575224][bookmark: _Toc501576531][bookmark: _Toc501620156]* * * Change * * *
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Timers of 5GS session management are shown in table 10.3.1 and table 10.3.2.
Table 10.3.1: Timers of 5GS session management – UE side
	TIMER NUM.
	TIMER VALUE
	STATE
	CAUSE OF START
	NORMAL STOP
	ON 
THE
1st, 2nd, 3rd, 4th EXPIRY (NOTE 1)

	T3580
	TBD
	TBD
	Transmission of PDU SESSION ESTABLISHMENT REQUEST message
	PDU SESSION ESTABLISHMENT ACCEPT message received or
PDU SESSION ESTABLISHMENT REJECT message received
	Retransmission of PDU SESSION ESTABLISHMENT REQUEST message

	T3581
	TBD
	TBD
	Transmission of PDU SESSION MODIFICATION REQUEST message
	PDU SESSION MODIFICATION COMMAND message with the same PTI is received or PDU SESSION MODIFICATION REJECT message received
	Retransmission of PDU SESSION MODIFICATION REQUEST message

	T3582
	TBD
	TBD
	Transmission of PDU SESSION RELEASE REQUEST message
	PDU SESSION RELEASE COMMAND message with the same PTI is received or PDU SESSION RELEASE REJECT message received
	Retransmission of PDU SESSION RELEASE REQUEST message

	NOTE 1:	Typically, the procedures are aborted on the fifth expiry of the relevant timer. Exceptions are described in the corresponding procedure description.



Table 10.3.2: Timers of 5GS session management – SMF side
	TIMER NUM.
	TIMER VALUE
	STATE
	CAUSE OF START
	NORMAL STOP
	ON 
THE
1st, 2nd, 3rd, 4th EXPIRY (NOTE 1)

	T3590
	TBD
	TBD
	Transmission of PDU SESSION AUTHENTICATION COMMAND message
	PDU SESSION AUTHENTICATION COMPLETE message received
	Retransmission of PDU SESSION AUTHENTICATION COMMAND message

	T3591
	TBD
	TBD
	Transmission of PDU SESSION MODIFICATION COMMAND message with any 5GSM cause but #39
	PDU SESSION MODIFICATION COMPLETE message received or PDU SESSION MODIFICATION COMMAND REJECT message received
	Retransmission of PDU SESSION MODIFICATION COMMAND message

	
	
	
	Transmission of PDU SESSION MODIFICATION COMMAND message with 5GSM cause #39.
	PDU SESSION RELEASE REQUEST message is received
	Retransmission of PDU SESSION MODIFICATION COMMAND message

	T3591
	TBD
	TBD
	Transmission of PDU SESSION RELEASE COMMAND message
	PDU SESSION RELEASE COMPLETE message received or
N1 SM delivery skipped indication received
	Retransmission of PDU SESSION RELEASE COMMAND message

	T3593
	TBD (NOTE 2)
	TBD
	Reception of PDU SESSION MODIFICATION COMPLETE message for transmitted PDU SESSION MODIFICATION COMMAND message where the PDU SESSION MODIFICATION COMMAND message included 5GSM cause #39.
	PDU SESSION RELEASE REQUEST message received.
	Network-requested PDU session release procedure performed.

	NOTE 1:	Typically, the procedures are aborted on the fifth expiry of the relevant timer. Exceptions are described in the corresponding procedure description.
[bookmark: _GoBack]NOTE 2:	If the PDU Session Address Lifetime value is sent to the UE in the PDU SESSION MODIFICATION COMMAND message then T3593 shall be started with the same value, otherwise it shall use a default value.
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