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1. Introduction
In this document we discuss necessary changes in Access Stratum for support for Dual-Registration Mode.
2. Discussion
In TS24.501, it is specified that NAS informs the lower layers that dual-registration mode is entered.

	4.8.3
Dual-registration mode

If both 5GMM and EMM are enabled, a UE, operating in the dual-registration mode shall maintain independent contexts for 5GMM and EMM and this includes independent lists of equivalent PLMNs. Coordination between 5GMM and EMM is not needed, except as specified in the present subclause.

a)
A UE operating in the dual-registration mode may register to N1 mode only, S1 mode only, or to both N1 mode and S1 mode.

b)
When the UE decides to operate in dual-registration mode (see subclause 5.5.1.2.4), NAS informs the lower layers about this.
c)
If a UE is registered in N1 mode only, then for registration in S1 mode it shall use the same PLMN to which it is registered in N1 mode or an equivalent PLMN.

d)
If a UE is registered in S1 mode only, then for registration in N1 mode it shall use the same PLMN to which it is registered in S1 mode or an equivalent PLMN.

NOTE 1:
It is up to UE implementation how to handle the case when the UE is registered in both N1 mode and S1 mode and the PLMNs to which the UE is registered, are not equivalent, e.g. search for a PLMN which is the same or equivalent to any of the registered ones.

[…]


Observation 1:
NAS indicates to AS when Dual Registration mode is entered.
In dual-registration mode, the expected lower layer behavior is to maintain two different RATs, namely E-UTRA/EPS and NR, independently. Therefore idle mode and connected mode mobility to the “other RAT” where the UE is registered in parallel must be avoided.
Observation 2:
In Dual Registration mode, idle mode and connected mode mobility to the other RAT where the UE is registered in parallel shall be disabled.

The following table summarizes the expected UE behaviour upon entering dual-registration mode in difference cases and specification impact.
	Case 1: The UE is in EUTRA/EPC
	Specification impact

	Step1
	Disable NR and EUTRA/5GC capabilities at LTE AS
	(New #1) To specify disabling of NR and EUTRA/5CG capabilities from LTE AS perspective.

	Step2
	Perform TAU for radio capability change
	TS 24.301 subclause 5.5.3.2.2

	Step3
	Perform registration to NR/5GC without EUTRA/5GC and without EUTRA/EPC capabilities.
	TS 24.501 subclause 4.8.1
(New #2) To specify disabling of EUTRA/EPC and EUTRA/5CG capabilities from NR AS perspective.

	Case 2: The UE is in EUTRA/5GC
	Specification impact

	Step1
	Disable NR and EUTRA/5GC capabilities at LTE AS
	(New #1) To specify disabling of NR and EUTRA/5CG capabilities from LTE AS perspective.

	Step2
	Select to EUTRA/EPC
	Already implied by the disabling of EUTRA/5GC capability, i.e. no need of additional specification text.

	Step3
	Perform TAU for CN change and radio capability change
	TS 24.301 subclause 5.5.3.2.2

	Step4
	Perform registration to NR/5GC without EUTRA/5GC and without EUTRA/EPC capabilities.
(Can be performed in parallel to step 2 and step 3)
	TS 24.501 subclause 4.8.1
(New #2) To specify disabling of EUTRA/EPC and EUTRA/5CG capabilities from NR AS perspective.

	Case 3: The UE is in NR/5GC
	Specification impact

	Step1
	Disable EUTRA/5GC and EUTRA/EPC capabilities at NR AS
	(New #2) To specify disabling of EUTRA/EPC and EUTRA/5CG capabilities from NR AS perspective.

	Step2
	Perform registration for radio capability change
	TS 24.501 subclause 5.5.1.3.2

	Step3
	Perform attach to EUTRA/EPC without NR and EUTRA/5GC capabilities.
	TS 24.501 subclause 4.8.1

(New #1) To specify disabling of NR and EUTRA/5CG capabilities from LTE AS perspective.


Table-1: Summary of UE behaviour upon entering dual-registration mode
In summary, it is sufficient to specify the UE behaviour disabling its radio capability for the corresponding RAT/CN. This will trigger NAS procedure, Tracking Area Update in case of EPC and Registration Updated in case of 5GC, according to the current standard.
Proposal 1:
In TS36.331, the UE disables NR radio capability and E-UTRA/5GC radio capability, upon receiving the indication from upper layers that the UE is operating in DR mode
Proposal 2:
In TS38.331, the UE disables E-UTRA/EPC radio capability and E-UTRA/5GC capability, upon receiving the indication from upper layers that the UE is operating in DR mode
3. Conclusion
In this document we analyzed Access Stratum aspect of dual-registration mode. We conclude from the analysis that dual-registration mode can be supported with small changes in the RAN2 specifications.

Proposal 1:
In TS36.331, the UE disables NR radio capability and E-UTRA/5GC radio capability, upon receiving the indication from upper layers that the UE is operating in DR mode
Proposal 2:
In TS38.331, the UE disables E-UTRA/EPC radio capability and E-UTRA/5GC capability, upon receiving the indication from upper layers that the UE is operating in DR mode
CRs are provided in [1] and [2]
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