3GPP TSG-RAN WG3#107-e                                             
                     R3-200146
E-Meeting, 24th February – 6th March 2020
Agenda item:
9.3.8.1
Source:
Nokia, Nokia Shanghai Bell, Orange
Title: 
Correction of Removal of the last PDU session
Document for:
Approval
1   Introduction
In 4g, when the MME wanted to tear down the last PDN connection, and especially when “Attach w/o PDN connection” was not supported, MME could decide to remove the last PDN connection and move UE to idle in one message by sending UE Context Release Command.

In 5g, the decoupling of MM and SM functions in separate AMF and SMF nodes create new challenges and issues to be solved which are described below. 

2   Removal of a PDU Session which is not the last one
The nominal scenario of release of a PDU session is specified in TS23.502 section 4.3.4 which is copied here-below. We can see that the procedure happens in two steps:
1/ the NG-RAN acknowledges the release of NG-RAN resources to SMF in messages 6 and 7.
2/ the UE acknowledges the NAS release of the PDU session to SMF in messages 8,9 and 10.
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Figure 4.3.4.2-1: UE or network requested PDU Session Release for non-roaming and roaming with local breakout

As we can see from SA2 TS 23.502, the SMF expects receiving a NAS PDU Ack from the UE for the PDU session Release. This can also be seen here-below in CT1 specification TS24.501 section 6.3.3.2:


[image: image2.emf]UE SMF

PDU SESSION RELEASE COMPLETE

PDU SESSION RELEASE COMMAND

Stop T3592

Start T3592


Figure 6.3.3.2.1: Network-requested PDU session release procedure
The sequence of events is therefore straightforward when the PDU session requested to be released is not the last one:
1/ SMF generates the PDU Session Release Command including NAS PDU (step 3)
2/ AMF relays the NGAP PDU session release command including the NAS PDU (step 4)
3/ gNB generates the RRC Reconfiguration removing the associated DRBs and including the NAS PDU (step 5)
4/ gNB generates the NGAP PDU Session Release Response including N2 SM container towards AMF/SMF (step 6 and 7).

5/ UE generates the NAS PDU Ack (step 8)
6/ gNB generates the Uplink NAS Transport towards AMF/SMF including the NAS PDU Ack (steps 9, 10).
3   Issue with removal of the last PDU Session 

RAN2 recently agreed the RRC CR in [3] which forbids the RRC reconfiguration procedure (as shown above) when it is the last PDU session which is requested to be released for (release 15) UEs which don’t support SRB2 only configuration. This means that when the last PDU session is removed, the RRC Release must be sent to the UE (so that UE doesn’t stay with an SRB2 only configuration).
The issue is that the SMF doesn’t know if this is the last PDU session or not for the UE. The SMF will therefore generate the NGAP PDU session Release Command message, like for any release of PDU session. In order to have RRC release triggered by gNB instead of an RRC Reconfiguration (as per RAN2 CR in [3]), there are therefore three options:

Option 1: AMF makes the conversion into NGAP UE context release

The AMF is aware that this is the last PDU session. It can make the conversion as per the following call flow:

1/ SMF generates the PDU Session Release with NAS PDU

2/ AMF generates a DL NAS Transport to deliver the NAS PDU relayed by gNB into an RRC DL IDT
3/ UE sends back the NAS PDU ack into an RRC UL IDT relayed by gNB in an UL NAS Transport towards AMF/SMF

4/ After receiving the UL NAS Transport or after some timer, the AMF generates NGAP UE Context Release Command towards gNB
5/ gNB generates the RRC Release towards the UE

Option 2: gNB makes the conversion into RRC release and triggers the NG release
1/ SMF generates the PDU Session Release with NAS PDU, relayed by AMF

2/ gNB is aware of last PDU session, gNB generates RRC DL IDT towards the UE including the NAS PDU

3/ gNB generates the PDU Session Release Response including the N2 SM container towards the SMF

4/ UE generates RRC UL IDT towards gNB including the NAS PDU Ack 

5/ gNB relays the NAS PDU Ack into an NGAP UL NAS Transport towards AMF/SMF.

6/ After sending the UL NAS Transport or after some timer, gNB sends RRC Release towards the UE and NGAP UE Context Release Request towards AMF
Option 3: gNB makes the conversion into RRC Release and AMF triggers the NG/RRC release
1/ SMF generates the PDU Session Release with NAS PDU, relayed by AMF

2/ gNB is aware of last PDU session, gNB generates RRC DL IDT towards the UE including the NAS PDU

3/ gNB generates the PDU Session Release Response including the N2 SM container towards the SMF

4/ gNB generates a UE Context Release Request including a new specific cause to delay the release from 5GC
5/ UE generates RRC UL IDT towards gNB including the NAS PDU Ack 

5/ gNB relays the NAS PDU Ack into an NGAP UL NAS Transport towards AMF/SMF.

6/ AMF triggers NGAP Context Release Command upon receiving the UL NAS Transport containing NAS PDU Ack.
7/ gNB sends RRC Release towards the UE and NGAP UE Context Release Complete towards AMF.
Assuming that the AMF doesn’t know whether the UE supports SRB2 only (R15) or not, the AMF cannot decide so option 1 is not future-proof and is ruled out. 
Then Option 2 and option 3 differs from which node triggers the final release. Option 3 has the disadvantage that a new cause value or IE is needed in the NGAP UE Context Release Request to delay AMF sending the NGAP UE Context Release Command. We therefore have a preference to select option 2.
Proposal 1: RAN3 to compare and select one of the options above to solve the case of last PDU session removal. 

Proposal 2: if RAN3 selects option 2, agree the CR in [4] and the mirror in [5]. 
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