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1. Introduction
The latest version of the TR 24.890 includes requirements on two timers on the network side for the Network-requested PDU session modification procedure. One of the timers (Tf) could be provided be provided and even monitored by the UE (see sub-clauses 9.5.5.2, and 9.8).
2. Reason for Change
TR 24.890 indicates in the sub-clause 9.5.5.2 that when the PDU SESSION MODIFICATION COMMAND message is sent, the SMF starts timer Tm, quote:
[..]
The SMF shall send the PDU SESSION MODIFICATION COMMAND message, and the SMF shall start timer Tm (see example in figure 9.5.5.2.1).
Observation 1: Based on current TR 24.890 the network starts timer Tf every time a PDU SESSION MODIFICATION COMMAND message is sent.
Additionally, TR 24.890 indicates that when the SMF includes the 5GSM value #39 in the PDU SESSION MODIFICATION COMMAND message, the SMF starts timer Tf, quote:
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 [10], the SMF shall include the 5GSM cause IE set to #39 "reactivation requested" , in the PDU SESSION MODIFICATION COMMAND message and the SMF shall start timer Tf.
Editor's note:	FFS whether SMF provides the PDU session release time IE indicating the time how long the SMF is willing to maintain the PDU session to the UE, and if so what the UE uses this time for.
Observation 2: Based on current TR 24.890 the network starts two timers (i.e., Tf and Tm) when a PDU SESSION MODIFICATION COMMAND message with #39 is sent. The linkage (interactions) between these two timers is not described, e.g., what does it happen if one expires while the another one still runs?
The editor’s note above indicates that it is FFS whether the SMF provides the timer Tf to the UE, and if so the UE needs to use it.
Observation 3: The UE may be provided with a network-controlled timer for the release of the old PDU session and if so the UE has to also monitor this received timer.
Latest version of TS 23.502 has been updated indicating, quote of sub-clause 4.3.5.2:
[..]
1.	The SMF determines that the serving UPF or the SMF needs to be relocated.
2.	The SMF  invokes the Namf_Communication_N1N2MessageTransfer (PDU Session ID, SMF Reallocation requested indication, N1 SM container (PDU Session Modification Command (Cause, PDU Session release timer))) 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 release timer value indicates how long the network is willing to maintain the PDU Session.
3.	The AMF forwards the NAS message to the UE.
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 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.	The old PDU Session is released as described in clause 4.3.4 either by the UE before the timer provided in step 1 expires (e.g., once the UE has consolidated all traffic on PDU#2 or if the session is no more needed) or by the SMF upon expiry of this timer.
Observation 4: Based on current TS 23.502 the network provides timer Tm to the UE and the UE has to monitor this timer to control the release of the old PDU connection.
In our view and based on stage 3 protocol analysis, we do not see the need for the UE of also monitoring a network-controlled timer for the case of the network-requested PDU session modification procedure. The UE upon receipt of PDU SESSION MODIFICATION COMMAND message with 39 "reactivation requested" re-initiates the PDU session for the PDU session type, the SSC mode, the DNN, and the S-NSSAI and starts transfer the traffic conveyed on the PDU session. When the transfer is completed the  will establish a could rely on an implementation dependent timer to control when the release of the old PDU session together with indication from lower layers about the release or not of radio resources allocated to the old PDU session
In addition to that, we believe that the SMF can controll the release of the old PDU session based on a sngle timer, rather than two (i.e. Tm). It seems unnecessary to have two timers running simultaneously in the SMF when triggering the network-requested PDU session modification procedure for a PDU session of SSC mode 3. Note that Tm should anyhow be long enough to allow for the moving of traffic from one PDU session (old) to another one (new). In EPS, the NAS timer controlling the session management modification procedures is 8s. It is foreseen similar values for 5GS. 
If two timers are needed, then this complicates the handling in the SMF and needs to be defined very clearly, e.g., interaction between the two timers and actions in the SMF when the interactions take place.
In addition to that, we do not see the need for the UE of also monitoring a network-controlled timer for the case of the network-requested PDU session modification procedure. The UE could rely on a implementation dependent timer to control when the release of the old PDU session together with indication from lower layers about the release or not of radio resources allocated to the old PDU session.
3. Proposal
It is proposed to agree the following changes to 3GPP TR 24.890, and liaise SA2 in order to re-consider their stage 2 on the timer to control the release of the old PDU session.


* * * First Change * * * *
[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: _Toc498334626][bookmark: _Toc492387967][bookmark: _Toc492388557][bookmark: _Toc492394441][bookmark: _Toc492395030][bookmark: _Toc492455862][bookmark: _Toc492456452][bookmark: _Toc492466272][bookmark: _Toc492466862][bookmark: _Toc498334803]9.5.5.2	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 [10], the SMF shall include the 5GSM cause IE set to #39 "reactivation requested" , in the PDU SESSION MODIFICATION COMMAND message and the SMF shall start timer Tf.
Editor's note:	FFS whether SMF provides the PDU session release time IE indicating the time how long the SMF is willing to maintain the PDU session to the UE, and if so what the UE uses this time for.
The SMF shall send the PDU SESSION MODIFICATION COMMAND message, and the SMF shall start timer Tm (see example in figure 9.5.5.2.1).
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 [10], 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 9.5.5.2.1: Network-requested PDU session modification procedure
* * * Next Change * * * *
[bookmark: _Toc492387807][bookmark: _Toc492388397][bookmark: _Toc492394282][bookmark: _Toc492394871][bookmark: _Toc492455703][bookmark: _Toc492456293][bookmark: _Toc492466113][bookmark: _Toc492466703][bookmark: _Toc498334628][bookmark: _Toc498334718]9.5.5.4	Network-requested PDU session modification procedure not accepted by the UE
Editor's note:	FFS whether to change message name of PDU SESSION MODIFICATION COMMAND because of the possibility of the rejections from the UE
Upon receipt of a PDU SESSION MODIFICATION COMMAND message and a PDU session ID, using the NAS transport procedure as specified in subclause 8.5.1.2, if the UE rejects the PDU SESSION MODIFICATION COMMAND message, the UE considers the PDU session as not modified and the UE shall create a PDU SESSION MODIFICATION COMMAND REJECT message.
If the PDU SESSION MODIFICATION COMMAND message contains the PTI value allocated in the UE-requested PDU session modification procedure, the UE shall release the PTI indicated by the PTI IE and shall stop the timer Tk.
The UE shall set the 5GSM cause IE of the PDU SESSION MODIFICATION COMMAND REJECT message to indicate the reason for rejecting the PDU session modification.
If the selected SSC mode of the PDU session is "SSC mode 3" and the PDU SESSION MODIFICATION COMMAND messages includes the 5GSM cause IE set to #39 "reactivation requested", while the UE does not have sufficient resources for initiating the PDU session establishment procedure as specified in subclause 9.5.2 then the UE shall set cause IE to #26 "insufficient resources".
The 5GSM cause IE typically indicates one of the following 5GSM cause values:
#26: "insufficient resources".
Editor's note:	Other 5GSM causes are FFS.
The UE shall transport the PDU SESSION MODIFICATION COMMAND REJECT message and the PDU session ID, using the NAS transport procedure as specified in subclause 8.5.1.2.
If timer Tf is running upon receipt of a PDU SESSION MODIFICATION COMMAND REJECT message, the SMF shall stop timer Tf.
Upon receipt of a PDU SESSION MODIFICATION COMMAND REJECT message, the SMF shall stop timer Tm and shall consider the PDU session as not modified.
* * * Next Change * * * *
[bookmark: _Toc484956818][bookmark: _Toc485044259][bookmark: _Toc485217905][bookmark: _Toc485220078][bookmark: _Toc485220433][bookmark: _Toc492387813][bookmark: _Toc492388403][bookmark: _Toc492394288][bookmark: _Toc492394877][bookmark: _Toc492455709][bookmark: _Toc492456299][bookmark: _Toc492466119][bookmark: _Toc492466709][bookmark: _Toc498334634]9.5.6.3	UE-requested PDU session release procedure accepted by the network
Upon receipt of an PDU SESSION RELEASE REQUEST message and an PDU session ID, if the SMF accepts the request to release the PDU session, the SMF shall stop timer Tf, if running, and shall perform the network-requested PDU session release procedure as specified in subclause 9.5.7.
[bookmark: _Toc492387808][bookmark: _Toc492388398][bookmark: _Toc492394283][bookmark: _Toc492394872][bookmark: _Toc492455704][bookmark: _Toc492456294][bookmark: _Toc492466114][bookmark: _Toc492466704][bookmark: _Toc498334629]* * * Next Change * * * *
9.5.5.5	Abnormal cases on the network side
The following abnormal cases can be identified:
a)	Tm expired
	On the first expiry of the timer T3591:
	the SMF shall resend the PDU SESSION MODIFICATION COMMAND message and shall reset and restart timer T3591. This retransmission is repeated four times, i.e. on the fifth expiry of timer T3591 depending on the 5GSM value included in the PDU SESSION MODIFICATION COMMAND message:
	#39; the SMF shall initiate the network-requested PDU session release procedure procedure indicating the PDU session identity of the old PDU session.
	otherwise, the SMF shall abort the procedure and enter the state PDU SESSION ACTIVE.
	if the PDU SESSION MODIFICATION COMMAND message did not contain 5GSM value #39, the SMF may continue to use the previous configuration of the PDU session or initiate the network-requested PDU session release procedure.
Editor's note:	Further abnormal cases are FFS.
* * * Next Change * * * *
9.8	Timers of 5GS session management
Timers of 5GS session management are shown in table 9.8.1 and table 9.8.2.
Table 9.8.1: Timers of 5GS session management – UE side
	TIMER NUM.
	TIMER VALUE
	STATE
	CAUSE OF START
	NORMAL STOP
	ON 
EXPIRY

	Tx
	TBD
	TBD
	Transmission of PDU SESSION ESTABLISHMENT REQUEST message.
	PDU SESSION ESTABLISHMENT ACCEPT message received or
PDU SESSION ESTABLISHMENT REJECT message received.
	TBD

	Tm
	TBD
	TBD
	Transmission of PDU SESSION AUTHENTICATION REQUEST message.
	PDU SESSION AUTHENTICATION ACCEPT message received or PDU SESSION AUTHENTICATION REJECT message received.
	TBD

	Tk
	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.
	TBD.

	Tz
	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.
	TBD



Table 9.8.2: Timers of 5GS session management – SMF side
	TIMER NUM.
	TIMER VALUE
	STATE
	CAUSE OF START
	NORMAL STOP
	ON 
EXPIRY

	Tm
	TBD
	TBD
	Transmission of PDU SESSION MODIFICATION COMMAND message with any 5GSM cause but #39.
	PDU SESSION MODIFICATION ACCEPT message received or PDU SESSION MODIFICATION REJECT message received.
	Retransmission of PDU SESSION MODIFICATION COMMAND messageTBD

	
	
	
	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

	Ty
	TBD
	TBD
	Transmission of PDU SESSION RELEASE COMMAND message.
	PDU SESSION RELEASE ACCEPT message received or
N1 SM delivery skipped indication received.
	TBD

	Tf
	TBD
	TBD
	Transmission of PDU SESSION MODIFICATION COMMAND message with 5GSM cause IE set to #39 "reactivation requested".
	PDU SESSION RELEASE REQUEST message is received.
	Network-requested PDU session release procedure is started.
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