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Introduction 

At CT1#120, CT1 agreed a CR to TS 24.501 on "EHPLMN and Dual registration" (CR #1603, C1-196447). The CR implements the principle that when the UE is registered on its HPLMN or any EHPLMN, and this PLMN indicates support for "interworking without N26 interface", then the UE can consider any other EHPLMN as a candidate for registration on a second RAT in dual-registration mode.
In our view there are 2 technical issues with this CR: one related to the stage 2 requirements, the other one concerning backwards compatibility.

In the present paper we are discussing these issues and a possible way forward.

Technical issues with the CR

1. Stage 2 Requirements 

Dual-registration mode can only work properly if this feature is supported both by the EPC connected to the E-UTRAN and the 5GCN connected to the NG-RAN. The reason for this is that in a core network not supporting dual-registration mode (i.e. indicating "interworking without N26 interface is not supported"), the attach/initial registration procedure will trigger a network internal signalling which causes the HSS/UDM to cancel the suscriber context(s) on any old MME and any old AMF. So if the UE is registered on a first PLMN+RAT and it attempts to register on a 2nd PLMN+RAT that does not support dual-registration mode, then the UE will end up being successfully registered to the 2nd PLMN+RAT, but the first registration with all PDN connections or PDU sessions established so far is gone (see also discussion in pCR C1‑181605).
As this does not give a good user experience, it is essential for the UE to know in advance whether the core network of the 2nd PLMN+RAT supports dual-registration mode or not.
SA2 therefore discussed different ways how to convey this information to the UE. E.g., one proposal was to add lists of PLMN IDs to the Attach/TAU Accept message and Registration Accept message, with the intention that the list of PLMN IDs in the Attach/TAU Accept message indicates PLMNs whose 5GCN is supporting dual-registration mode and the list in the Registration Accept message indicates PLMNs whose EPC is supporting dual-registration mode.
In the end SA2 decided against the introduction of such lists and instead to re-use the existing Equivalent PLMN list for this purpose: According to stage 2, TS 23.501, subclause 5.17.2.3.1, the network indicates during the initial registration procedure or EPS attach procedure whether it supports "interworking without N26 interface" (i.e. whether it supports dual-registration mode). Regarding the scope of this support stage 2 specifies:

"The indication that interworking without N26 is supported [is valid] for the entire Registered PLMN and for PLMNs equivalent to the Registered PLMN that are available in the Registration Area. The same indication is provided to all UEs served by the same PLMN. UEs that operate in interworking without N26 may use this indication to decide whether to register early in the target system. UEs that only support single registration mode may use this indication as described in clause 5.17.2.3.2. UE that support dual registration mode uses this indication as described in clause 5.17.2.3.3."
I.e. there is nothing mentioned regarding the support of dual-registration mode in EHPLMNs – which are generally different from equivalent PLMNs (= "PLMNs equivalent to the Registered PLMN"). 

(Note: The Rel-15 version of TS 23.501 does not include any references to "EHPLMN", but in Rel-16, in the context of Trusted Non-3GPP Access Network selection the term "E-HPLMN (Equivalent HPLMN)" is used, although without definition or reference to TS 23.122.)
Observation 1: The assumption that "support of interworking without N26" can be extrapolated from one HPLMN to its EHPLMNs – which is the basis for CR #1603 – is not justified by the current stage 2 requirements. 

2. Backwards compatibility

Now one could try and simply extend the stage 2 requirement above, e.g. in the following way:

"The indication that interworking without N26 is supported [is valid] for the entire Registered PLMN, and for PLMNs equivalent to the Registered PLMN that are available in the Registration Area and for Equivalent HPLMNs (EHPLMNs) that are available in the Registration Area."
However such a change applied from Rel-16 onwards only would not be backwards compatible: 
Consider an operator with a PLMN A including both a 4G and a 5G RAN. We assume that there are no N26 interfaces between the EPC and the 5GCN, but both networks support dual-registration mode, so they are configured to signal "interworking without N26 interface supported". This operator recently merged with the operator of PLMN B which only includes a 4G RAN. There are also no N26 interfaces between the EPC of PLMN B and the 5GCN of PLMN A, and the EPC of PLMN B does not support dual registration mode. According to the Rel-15 specifications, the operator is not allowed to signal that PLMN A and PLMN B are equivalent PLMNs (because for this PLMN B would also need to support interworking without N26 interface), but at least he would be allowed to configure PLMN A and PLMN B as EHPLMNs (e.g. to improve the overall network coverage). With CR #1603 also this would no longer be possible, because once a Rel‑16 UE has registered with PLMN A and received the indication that interworking without N26 is supported, it would erroneously assume that also PLMN B supports this interworking.
Observation 2: The most 'obvious' enhancement of the stage 2 requirements (as shown above) is not backwards compatible. I.e. if this change is applied from Rel-16 onwards only, it can create interoperability problems between a Rel‑16 UE and certain Rel-15 configurations.

We have 3 comments on this: 

1) We do not know whether any operator is using (or intending to use) the configuration described above. If not, then it might be possible to carry the change (in stage 2 only) back to Rel-15 and thus to avoid interoperability problems. But in any case it shows that it is important to document the complete set of requirements, and to document it in one place (in this case stage 2) so that operators are aware of what are possible or allowed configurations.

2) We do not say that a backwards compatible solution is not possible, but it requires a bit more than just the change shown above to achieve this goal. In our view it can be left to SA2 to decide on the details of the solution, but if CT1 decides to send an LS to SA2, CT1 should indicate to SA2 that interoperability between different releases is an issue that needs to be considered.
3) One could try and argue that for network configurations as described above, the UE would just need to be a bit more "resilient". I.e. the UE could be implemented so that it is able to learn by 'trial-and-error' whether the EHPLMN is indeed supporting interworking without N26 interface. But this is missing the point that it was the goal of SA2's stage 2 design to avoid the need for this kind of UE implementation. If the signalling specified by SA2 does not cover certain use cases which 3GPP think should be supported, then in our view we should rather try and improve the signalling than to switch to a completely different kind of "UE-centric" solution.
(Note that in practice a "resilient" UE would perform the "dual-registration mode" registration with the 2nd network not just once and memorize the result forever. It would need to repeat this, e.g., after a power-cycle or after a certain time interval in order to check whether in the meantime there was any change in the network configuration.)
Conclusion

As we have seen in the previous section, the CR #1603 in C1-196447, agreed at the last CT1 meeting has 2 technical issues: inconsistency with stage 2 requirements and interoperability problems with certain Rel-15 compliant network configurations. Therefore we propose:

Proposal 1: CT1 should send an LS to SA2, describing the new use case which was the reason for CR #1603, and asking SA2 whether they can update the stage 2 requirements so that this use case can be supported. In the LS, CT1 should also point out that possible interoperability problems between a Rel-16 UE supporting the new use case and a Rel-15 network need to be taken into account.

Proposal 2: The CR agreed in C1-196447 should not be sent to CT plenary for approval, but put on hold until SA2 has made a decision about the stage 2 requirements.

