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Abstract of the contribution: Proposal to document it explicitly that there are no architectural requirements for piggybacking SM container in Registration Request.
1
Discussion

For protocol integrity reasons, the AMF and SMF node should be kept as independent of each other as possible. It is proposed that Encapsulation of SMF PDU session establishment in AMF Registration Request message should not follow the EPS legacy, where the encapsulation of the SM container is mandatory for a non-CIoT UE to include in its Attach Request. 

Currently, neither 3GPP TS 23.501 nor 23.502 present any architectural requirements that would justify such encapsulation. This is already documented in the present version of 3GPP TS 23.501 and 23.502, which identify no PDU session establishment related parameters in the Registration Request. Registration and PDU session establishment are separate procedures that are documented in call flows in clause 4.2.2 and 4.3.2. 
Applications and UE configurations that expect the UE to be “always on” also in 5G are also foreseen, but even such use case cannot establish an architectural requirement that the AMF level registration procedure shall fail if the SMF PDU session establishment cannot be completed at exactly same time. A successfully authenticated HPLMN subscriber is still a HPLMN subscriber even if the SMF cannot be contacted or assigned due to overload or temporary N11 failure. Thus, the AMF and SMF procedures must be allowed to complete on their own. 
Since also CT1 is discussing whether the piggybacking of SMF PDUs inside AMF PDUs should be allowed or not, and they depend on SA2 work, it is proposed to clarify this point for 5G. 

The PDU session status sync during Registration procedure could run into unpredictable race condition if Registration and PDU session establishment are run at the same time. Depending on how far the PDU session establishment proceeds by the time the AMF is sending back the Registration Accept to the UE, the PDU session that is being set up at the same time might be included or not in the PDU session status indicated by the AMF. Such race condition must not abort the ongoing SMF procedure in the UE end even if the new PDU session is not (yet) included in the PDU session list indicated by the AMF. The proposed solution to this is to treat the Registration procedure as the MM specific procedures were treated in the legacy 3GPP systems, where the ongoing MM procedure prevents the initiation of SM level procedures. 
The following changes are proposed:

· Say it explicitly that piggybacking is not required. 

· Suspend SM procedures in the UE during Registration procedure.
The clause affected by this P-CR is 5.6.2
2
Proposal

The following changes are proposed in the AMF procedures in 3GPP TS 23.501.
If these changes are acceptable, the corresponding alignment of 3GPP TS 23.502 can be found in S2-173238. 
* * * * First Change * * * *
5.6.2
Interaction between AMF and SMF
The AMF and SMF are separate Network Functions.

N1 related interaction is as follows:

-
A single N1 NAS connection is used for each access to which the UE is connected.

-
A single N1 NAS connection is used for both Registration Management and Connection Management (RM/CM) and for SM-related messages and procedures for a UE. The single N1 termination point is located in AMF. The AMF forwards SM related NAS information to the SMF. Further SM NAS exchanges (e.g. SM NAS message responses) for N1 NAS signalling received by the AMF over an access (e.g. 3GPP access or non-3GPP access) are transported over the same access.
-
When an UE is served by a single AMF while the UE is connected over multiple (3GPP/Non 3GPP) accesses, there is a N1 NAS connection per access. In that case the serving PLMN  ensures that for N1 NAS signalling received by the AMF over an access (e.g. 3GPP access or non-3GPP access) further SM NAS exchanges (e.g. SM NAS message responses) are transported over the same access.

-
AMF handles the Registration Management and Connection Management part of NAS signalling exchanged with the UE. SMF handles the Session management part of NAS signalling exchanged with the UE.

-
RM/CM NAS messages and SM NAS messages and the corresponding procedures are decoupled, so that the NAS routing capabilities inside AMF can easily know if one NAS message should be routed to a SMF, or locally processed in the AMF.
-
SM NAS message is not part of RM/CM NAS payload, butt is possible to transmit an SM NAS message together with an RM/CM NAS message.
-
The UE shall suspend the SM procedures during the Registration procedure.

-
AMF can decide whether to accept the RM/CM part of a NAS request without being aware of the possibly concatenated SM part of the same NAS signalling contents.

-
When a SMF has been selected to serve a specific PDU session, AMF has to ensure that all NAS signaling related with this PDU session is handled by the same SMF instance.

-
The SMF indicates to AMF when a PDU session has been released.

-
Upon successful PDU session establishment, AMF stores the identification of serving SMF of UE and SMF stores the identification of serving AMF of UE.

Editor's note:
this text may have to be revisited when further progress has been made on the non stickyness topic.

N2 related interaction is as follows:

-
N2 signalling related with UE is terminated in the AMF i.e. there is a unique N2 termination for a given UE regardless of the number of PDU sessions (possibly zero) of a UE.

-
Some N2 signalling (such as Handover related signalling) may require the action of both AMF and SMF. In such case, the AMF is responsible to ensure the coordination between AMF and SMF.

N3 related interaction is as follows:

-
In case of UE having multiple established PDU sessions using multiple UPFs, the SMF supports the independent activation of UE-CN user plane connection per PDU session.

N4 related interaction is as follows:

-
The SMF(s) supports the end-to-end control functions on PDU sessions (including any N4 interface to control the UPF(s)).

-
When it is made aware by the UPF that some DL data has arrived for a UE without downlink N3 tunnel information, the SMF interacts with the AMF. If the UE is in CM_IDLE state the AMF may trigger UE paging from the AN (depending on the type of AN).

Editor's note:
Precise details of the interaction for paging depend on the definition of paging mechanisms for the NextGen system. Interaction with power saving states is also FFS.
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