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1. Abstract
SA2 has received an LS from CT1 in C1-199046. CT1 sought to understand the applicability of dual registration feature in case the UE is able to register with 5G and 4G RATs separately with two different PLMNs. This paper provides the analysis of this aspect and proposes the way forward.
2. Discussion
Clarification is sought for below text in SA2 specification by CT1(excerpts from CT1 LS):
“1) According to stage 2, TS 23.501, subclause 5.17.2.3.1, 
"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.”
The highlighted text above refers to:

i)
the list of equivalent PLMNs;

ii) 
the list of EHPLMNs; or

iii)
the combination of lists i) and ii).

In our view the SA2 text above refers to option 3 above. i.e. the combination of lists i) and ii) (which is available from release 15 in SA2 specification) 
Equivalent PLMN or Equivalent Home PLMN configuration by the operator so far are driven by business requirements and not based on support of a particular feature. Thus a PLMN being an equivalent to a RPLMN does not guarantee same deployment option will be chosen by both the operators (i.e. both the operators support dual registration or does not support dual registration). For example:

1. Operator X already have a 4G deployment in the field and based on business requirements it provides EPLMN EP1 and EP2 to the UE.

2. Operator X decides to deploy 5G and support Dual registration.

3. It’s not so obvious to expect that EPLMN operators (EP1 and EP2) of operator X will also choose same deployment option. 
4. In fact it is also worth noting that EPLMN list provided by given operator in 4G and 5G are different.
Thus in our view though a PLMN can be declared as EPLMN or EHPLMN it cannot be guaranteed that both the operators(RPLMN and respective EPLMN/EHPLMN) will choose to deploy same deployment options. In case both the operators choose to deploy different deployment options below issue is possible:

1. Following 23.122(OPLMN list) principles UE chooses PLMN-1 as highest priority PLMN in roaming area.

2. UE registers for 4G RAT on PLMN-1. Receives EPLMN-1, EPLMN-2 and an indication in ATTACH ACCEPT that dual registration is supported (with flag “interworking without N26 is supported”).

3. UE decides to operate in dual registration mode.

4. UE triggers registration on EPLMN-1 on 5G RAT receives an indication that dual registration is not supported (i.e. with a flag interworking without N26 is not supported). Then UE is expected to operate in single registration mode and 4G registration is lost (as UDM+HSS will send cancel location to MME).
5. At this point UE is registered with EPLMN-1 on 5G RAT. 

6. After higher priority PLMN search timer expires, the UE will switch back to PLMN-1 and step-1 is repeated, further this procedure gets into infinite loop. 
To solve the above problem, it is expected that UE’s will remember the PLMNs which do not support dual registration mode and will not make an attempt to register on such PLMNs to get into the dual registration mode this will avoid getting into infinite loop as described in above situation which is true for both EPLMN and EHPLMN. Thus there is no reason to preclude EHPLMN alone. 
3.
Proposal

We propose to respond to CT1 LS indicating below option 3 as correct interpretation of referred SA2 text in the LS:
The highlighted text above refers to:

i)
the list of equivalent PLMNs;

ii) 
the list of EHPLMNs; or

iii)
the combination of lists i) and ii).
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