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1
Discussion
In SA2#123 there was a discussion on how to support mobility between 5GC and GERAN/UTRAN in relation to a Qualcomm contribution (S2-177537).
The discussion focused on both AS aspects (selection vs reselection) and on NAS aspects (whether UE should perform Attach or TAU; whether there is a need for IP address preservation).

1.1
On NAS aspects

Current Stage 1 requirements in TS 22.261 explicitly exclude seamless handover from interworking between 5GS and 2G/3G, but are unclear about the need for IP address preservation.

5.1.2.2
Legacy service support
The 5G system shall support all EPS capabilities (e.g., from TSs 22.011, 22.101, 22.278, 22.185, 22.071, 22.115, 22.153, 22.173) with the following exceptions:

-
CS voice service continuity and/or fallback to GERAN or UTRAN,

-
seamless handover between NG-RAN and GERAN,

-
seamless handover between NG-RAN and UTRAN, and-
access to a 5G core network via GERAN or UTRAN.

From Stage 2 perspective it is clear that in Rel-15 there is no architecture support for handover, because there is no N26-like interface between the AMF and the SGSN.
The absence of N26-like interface should not be a show stopper for providing IP address preservation, because procedures similar to “SR-mode without N26” could be used to provide IP address preservation. This in turn means that:

-
The 2G/3G SGSN would need to be able to select a combo PGW/SMF/UPF node upon Initial Attach (probably based on the UE 5G capability, as proposed in S2-177537).
-
UE and SGSN would have to support procedures for “Handover Attach” over 2G/3G (e.g. SGSN accepts the Attach Request without including “initial attach” indicator to the HSS+UDM, etc.).
Another possibility would be to define an N26-like interface between the SGSN and the AMF in future (which is the approach described in S2-177537).
Before going further into technical details of potential solutions, it is worth checking whether there is really a pressing need to support IP address preservation for mobility between 5GS and 2G/3G.
In theory, the VoIMS service can be provided over both LTE (as VoLTE) or over HSPA. However, in real life deployments only VoLTE is supported (and not VoHSPA).

Other IMS-based services, such as SMS-over-IP or RCS, can very well survive IP address changes.

It is understood that upon 5GS-to-2G/3G mobility without IP address preservation the UE will have to re-establish the IMS PDN connection and may also have to re-register with the IMS. However, according to the following excerpt from GSMA IR.92 the re-registration can be avoided provided that the UE is assigned with the same IP address:

2.4.2 Integration of resource management and SIP
2.4.2.1 Loss of PDN connectivity
If the Packet Data Network (PDN) connectivity between a UE and the network is lost, the
network must terminate all ongoing SIP sessions related to this UE, according to the
procedures in Section 5.2.8 of 3GPP TS 24.229 [15] (for example, when the P-CSCF
receives an abort session request from the Policy and Charging Rules Function (PCRF)).
If the UE discovers (for example during a TAU procedure) that PDN connectivity had been
lost, then the UE must attempt to re-establish the PDN connection. This will trigger the
network to initiate a new SIP signalling bearer in conjunction with the PDN connection
establishment.
When the UE regains PDN and IP connectivity, if the IP address has changed or the IMS
registration expired during the period of absence of IP connectivity then the UE must perform
a new initial registration to IMS
Providing the same IP address to the UE from one IMS PDN connection to another is a feasible solution that can be solved via deployment, so that the additional SIP signalling cause by re-registration can be avoided.
Remains the NAS-level signalling caused by re-establishment of IMS PDN connection. However, it is fair to assume that the frequency of movement between 5GS and 2G/3G will be relatively low, compared to movements within the same RAT. UE implementations can also contribute to signalling minimisation by applying a wait timer between subsequent requests for IMS PDN connection establishment in order to cope with potential ping-pong situations. Note that, in absence of N26-like interface, we are mostly discussing idle mode mobility here, which further reduces the need for immediate re-establishment of the IMS PDN connection.
In the light of the discussion so far, and particular taking into account the lack of operator-controlled IMS services (comparable to VoLTE, ViLTE) over 2G/3G that would benefit from IP address preservation, as well as the low frequency of movements between 5GS and 2G/3G, it is proposed to conclude that there is no need to support IP address preservation when moving between 5GS and 2G/3G.

Proposal 1a: In Rel-15 there is no support for IP address preservation upon mobility between 5GS and 2G/3G.
Proposal 1b: Upon movement between 5GS and 2G/3G the UE performs Initial Attach / Initial registration.

1.2
On AS aspects

According to the current state of the matter in RAN2, NR does not support reselection from an NR cell to GERAN/UTRAN cells (no parameters to support cell reselection will be included in system information). Only support for reselection to LTE is captured in TS 38.300:
9.3        Inter RAT
9.3.1       Intra 5GC
9.3.1.1            Cell Reselection 
Cell reselection is characterised by the following:
-     Cell reselection between NR RRC_IDLE and E-UTRA RRC_IDLE is supported; 
In any case, if it is acknowledged that (from purely service perspective) there is no need for IP address preservation upon mobility between 5GS and 2G/3G, as proposed earlier in this document, then there is probably little value in providing any assistance for cell reselection at AS level.
2
Proposal

It is proposed to agree the text proposal below.
######################### TEXT PROPOSAL FOR TS 23.501 ###########################
5.17.2
Interworking with EPC

5.17.2.1
General

Interworking with EPC in this clause refers to mobility procedures with IP address preservation between 5GC and EPC/E-UTRAN.
In order to interwork with EPC, the UE that supports both 5GC and EPC NAS can operate in single-registration mode or dual-registration mode:

-
In single-registration mode, UE has only one active MM state (either RM state in 5GC or EMM state in EPC) and it is either in 5GC NAS mode or in EPC NAS mode (when connected to 5GC or EPC, respectively). UE maintains a single coordinated registration for 5GC and EPC. Accordingly, the UE maps the EPS-GUTI to 5G GUTI during mobility between EPC and 5GC and vice versa following the mapping rules in Annex G.

-
In dual-registration mode, UE can handle independent registrations for 5GC and EPC. In this mode, UE maintains 5G-GUTI and EPS-GUTI independently. In this mode, UE provides native 5G-GUTI, if previously allocated by 5GC, for registrations towards 5GC and it provides native EPS-GUTI, if previously allocated by EPC, for Attach/TAU towards EPC. In this mode, the UE may be registered to 5GC only, EPC only, or to both 5GC and EPC.

The support of single registration mode is mandatory for UEs that support both 5GC and EPC NAS.

During E-UTRAN Initial Attach, UE supporting both 5GC and EPC NAS shall indicate its support of 5G NAS in UE Network Capability described in clause 5.11.3 of TS 23.401 [26].

During registration to 5GC, UE supporting both 5GC and EPC NAS shall indicate its support of EPC NAS.

NOTE:
This indication may be used to give the priority towards selection of PGW-C + SMF for UEs that support both EPC and 5GC NAS.
PDU Session types "Ethernet" and "Unstructured" are transferred to EPC as "non-IP" PDN type (when supported by UE and network). UE sets the PDN type to non-IP when it moves from 5GS to EPS and after the transfer to EPS, the UE and the SMF shall maintain information about the PDU Session type used in 5GS, i.e. information indicating that the PDN Connection with "non-IP" PDN type corresponds to PDU Session type Ethernet or Unstructured respectively. This is done to ensure that the appropriate PDU Session type will be used if the UE transfers to 5GS.
Editor's note:
Its FFS how to handle the case when a UE supports Ethernet PDU Session type in 5GS but do not support non-IP PDN type in EPS.
Networks that support interworking with EPC, may support interworking procedures that use the N26 interface or interworking procedures that do not use the N26 interface. Interworking procedures with N26 support providing IP address continuity on inter-system mobility to UEs that support 5GC NAS and EPC NAS. Networks that support interworking procedures without N26 shall support procedures to provide IP address continuity on inter-system mobility to UEs operating in both single-registration mode and dual-registration mode.

In entire clause 5.17.2 the terms "initial attach", "handover attach" and "TAU" for the UE procedures in EPC can alternatively be combined EPS/IMSI Attach and combined TA/LA depending on the UE configuration defined in TS 23.221 [23].
######################### NEXT CHANGE ###########################
5.17.2.x
Mobility between 5GS and GERAN/UTRAN
Mobility with IP address preservation upon mobility between 5GS and GERAN/UTRAN is not supported.
Upon mobility from 5GS to GERAN/UTRAN (e.g. upon leaving NG-RAN coverage) the UE shall perform the E-UTRAN Initial Attach procedure (see TS 23.401 [26]).
Upon mobility from GERAN/UTRAN to 5GS (e.g. upon selecting an NG-RAN cell) the UE shall perform the Registration procedure of “initial registration” type as described in TS 23.502 [3].
######################### END OF CHANGES ###########################
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