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Abstract of the contribution: This contribution proposes to remove the combined Registration and PDU session establishment.
1.
Discussion
In TS 23.501 clause 5.6.2 it is assumed that it is possible to combine the Registration procedure with the PDU session establishment procedure (similar to how PDN connection establishment was piggybacked on the Attach procedure in EPS since Rel-8).

In contrast, TS 23.501 clause 5.17.2.3.3 contains an Editor’s note pointing to the fact that TS 23.502 does not yet provide a description of the Registration procedure combined with the PDU establishment procedure.

In our view the only benefit of this combined procedure seems to be for the case of EPC=>5GC mobility for DR-mode UEs, because in theory it would allow for a shorter service break.

However, this benefit does not seem significant because:

-
In SA2#122 it was agreed that DR-mode UE can register with the target system ahead of time, thus reducing the likelihood for using the combined procedure when actual mobility event occurs.

-
The additional benefit of the combined procedure in terms of delay savings is actually quite small, given that most of the delay budget of the service break is consumed by the Authentication procedure. Using EPS numbers, the Attach procedure with full authentication takes something like [1.5] seconds to execute, whereas the UE requested PDN connectivity duration is on the order of [200] ms.
-
Some session management information may be provided only after ciphering has been activated (refer to the “ESM Information Transfer” procedure in EPS).
Given the discussion above it is proposed to remove the possibility for combining PDU Session establishment and Registration in a single combined procedure.
It is noted that TS 23.501 clause 5.6.2 is written in a more generic way allowing for (any) SM messages to be combined with (any) RM/CM messages, whereas the primary focus of this contribution was the specific combination of Registration and PDU session establishment.
2.
Proposal

It is proposed to agree the following text proposal.
The current proposal removes all possibilities for combining SM with RM/CM messages in a single NAS procedure.

Should SA2 agree to remove only the combination of Registration with PDU session establishment, some of the deleted text would need to be re-instated.

######################### TEXT PROPOSAL FOR TS 23.501 ###########################
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.
-
The UE shall only initiate PDU session establishment in RM-REGISTERED state.



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

-
The AMF reports the reachability of the UE based on a subscription from the SMF, including:

-
the UE location with respect to the area of interest indicated by the SMF (e.g. the LADN service area).

-
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 to initiate Network Triggered Service Request procedure. In this case, if unless the SMF is aware that the UE is or if the UE is reachable only for regulatory prioritized service and the PDU session is not for regulatory prioritized service, then the SMF shall not inform DL data notification to the AMF
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.

######################### NEXT CHANGE ###########################

5.17.2.3.3
Mobility for UEs in dual-registration mode

To support mobility in dual-registration mode, the support of Nx interface between AMF in 5GC and MME in EPC is not required.

Editor's note:
It is FFS if dual-registration mode can be used for IMS voice.

For UE operating in dual-registration mode the following principles apply for PDU session transfer from 5GC to EPC:

-
UE operating in Dual Registration mode may register in EPC ahead of any PDU session transfer using the Attach procedure without establishing a PDN Connection in EPC if the EPC supports EPS Attach without PDN Connectivity as defined in TS 23.401 [26]. Support for EPS Attach without PDN Connectivity is mandatory for UE supporting dual-registration procedures.

NOTE 1: Before attempting early registration in EPC the UE needs to check whether EPC supports EPS Attach without PDN Connectivity by reading the related SIB in the target cell.

-
UE performs PDU session transfer from 5GC to EPC using the UE initiated PDN connection establishment procedure with "handover" indication in the PDN Connection Request message (TS 23.401 [26], clause 5.10.2).

-
If the UE has not registered with EPC ahead of the PDU session transfer, the UE can perform Attach in EPC with "handover" indication in the PDN Connection Request message (TS 23.401 [26], clause 5.3.2.1).

-
UE may selectively transfer certain PDU sessions to EPC, while keeping other PDU Sessions in 5GC.

-
UE may maintain the registration up to date in both 5GC and EPC by re-registering periodically in both systems. If the registration in either 5GC or EPC times out (e.g. upon mobile reachable timer expiry), the corresponding network starts an implicit detach timer.

NOTE 2: Whether UE transfers some or all PDU sessions on the EPC side and whether it maintains the registration up to date in both EPC and 5GC can depend on UE capabilities that are implementation dependent. The information for determining which PDU sessions are transferred on EPC side and the triggers can be pre-configured in the UE and are not specified in this release of the specification.
For UE operating in dual-registration mode the following principles apply for PDN connection transfer from EPC to 5GC:

-
UE operating in Dual Registration mode may register in 5GC ahead of any PDN connection transfer using the Registration procedure (TS 23.502 [3], clause 4.2.2.2.2).

-
UE performs PDN connection transfer from EPC to 5GC using the UE initiated PDU session establishment procedure with "Existing PDU Session" indication (TS 23.502 [3], clause 4.3.2.2.1).



-
UE may selectively transfer certain PDN connections to 5GC, while keeping other PDN Connections in EPC.

-
UE may maintain the registration up to date in both EPC and 5GC by re-registering periodically in both systems. If the registration in either EPC or 5GC times out (e.g. upon mobile reachable timer expiry), the corresponding network starts an implicit detach timer.

NOTE 3: Whether UE transfers some or all PDN connections on the 5GC side and whether it maintains the registration up to date in both 5GC and EPC can depend on UE capabilities that are implementation dependent. The information for determining which PDN connections are transferred on 5GC side and the triggers can be pre-configured in the UE and are not specified in this release of the specification.

NOTE 4: If EPC does not support EPS Attach without PDN Connectivity the MME detaches the UE when the last PDN connection is released by the PGW as described in TS 23.401 [26] clause 5.4.4.1 (in relation to transfer of the last PDN connection to non-3GPP access).
Editor's note:
For UEs operating in dual-registration mode it needs to be clarified how the network determines the access to which it routes control plane requests for MT services (e.g. MT SMS).
######################### END OF CHANGES ###########################
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