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Discussion and decision
1 Introduction

RAN2 received LS [1] from SA2 on CN node selection for LTE features when E-UTRA is connected to 5G CN. In the LS, SA2 mentioned they approved CR on how the UE connection to EPC is expected to be handled for features not supported by 5GC as:

"The UE that wants to use one or more of these functionalities not supported by 5G System, when in CM-IDLE may disable all the related radio capabilities and the capability indication that allow the UE to access 5G System. The triggers to disable and re-enable the capabilities to access 5G System in this case are left up to UE implementation."
In this contribution, we discuss the potential impact on AS layer.
2 Discussion
Based on SA2 agreed CR, in CM-IDLE, the UE may disable all the related radio capabilities and the capability indication that allow the UE to access 5G System. 
In [3], CT1 mentioned similar approach as

If the UE is capable of both N1 mode and S1 mode, and wants to use one or more functionalities not supported in 5GS but supported in EPS, the UE may disable the N1 mode radio capabilities, and attempt to select an E-UTRA cell connected to EPC. 

Editor's note:
The N1 mode radio capabilities that the UE needs to disable in order to not reselect to NR or an E-UTRA cell connected to 5GC (i.e. avoid ping pong) need to be defined by RAN WGs.

Editor's note:
It is FFS whether the triggers for the UE to disable the N1 mode radio capabilities are left up to UE implementation.

Editor's note:
It is FFS whether network-initiated procedures to move the UE from 5GS to EPS are used.

Observation 1:N1 mode radio capabilities cover both NR and E-UTRA cell connected to 5GC. 
In LTE, there are similar scenario as

	UE's usage setting change
	Procedure to execute

	From data centric to voice centric, "CS fallback is not available" and "IMS voice not available" (NOTE 1)
	Disable the E-UTRA capability (see subclause 4.5)


	From data centric to voice centric, "IMS voice not available" and the UE received a "CS fallback not preferred" or "SMS only" indication during the last successful combined attach or combined tracking area updating procedure
	Disable the E-UTRA capability (see subclause 4.5)



After the UE selects another RAT, in order to prevent unwanted handover or cell reselection from UTRAN/GERAN to E-UTRAN, the UE shall disable the E-UTRA capability by
-
The UE shall not set the E-UTRA support bits of the MS Radio Access capability IE (see 3GPP TS 24.008 [13], subclause 10.5.5.12a), the E-UTRA support bits of Mobile Station Classmark 3 IE (see 3GPP TS 24.008 [13], subclause 10.5.1.7), the PS inter-RAT HO from GERAN to E-UTRAN S1 mode capability bit and the ISR support bit of the MS network capability IE (see 3GPP TS 24.008 [13], subclause 10.5.5.12) in the ATTACH REQUEST message and the ROUTING AREA UPDATE REQUEST message after it selects GERAN or UTRAN;

-
the UE shall use the same value of the EPC capability bit of the MS network capability IE (see 3GPP TS 24.008 [13], subclause 10.5.5.12) in the ATTACH REQUEST message and the ROUTING AREA UPDATE REQUEST message; and
-
the UE NAS layer shall indicate the access stratum layer(s) of disabling of the E-UTRA capability.

NOTE 1:
The UE can only disable the E-UTRA capability when in EMM-IDLE mode.
Observation 2: in LTE disable the E-UTRA capability means the whole E-UTRA capability has been disabled including inter RAT mobility to E-UTRA;

To our understanding the procedure for the UE to disable eLTE/NR capability is that the NAS could detach from 5GC and attach EPC again; 
For connected mode UE, further discussion is needed on whether other approach is used to indicate the disabling of UE eLTE capability to the network. 
For IDLE mode, as specified inTS36.304:

For PLMN selection:
If associated RAT(s) is (are) set for the PLMN, search in this (these) RAT(s) and other RAT(s) for that PLMN as specified in [5].
For cell selection, there is similar statement:
If associated RATs is (are) set for the PLMN, perform the search in this (these) RAT(s) and other RATs for that PLMN as specified in [5].
The NAS can control the RAT(s) in which the cell selection/PLMN selection should be performed by indicating RAT(s) associated with the selected PLMN. 

Observation 3: NAS can control the UE to select the cell which connects to EPC for PLMN selection and cell selection;

For cell reselection, RAT type is not considered. Therefore if the NAS indicates the disabling of N1 related capability, the UE shall not select the cell which can only connect to 5GC, and should treat it as barred.
Proposal 1: If NAS indicates the disabling of N1 related capability, the UE shall not select the cell which can only connect to 5GC, and shall treat it as barred.
To prevent unwanted handover or cell reselection from E-UTRAN to NG-RAN, the UE shall disable the AS capability related to NG-RAN including inter RAT/system mobility. 
If it is NR, the UE can disable NR capability directly. But considering the UE may support SA NR and EN-DC simultaneously. The UE shall only disable NR capability which related to SA NR. The details on how to identify SA NR could be discussed in NR WID.
Proposal 2: If NAS indicates the disabling of N1 related capability, the UE provides NR radio access capabilities which related to EN-DC only; the details shall be discussed in NR WID.

If it is E-UTRA, the problem is that the difference between LTE and eLTE is mainly for the features which can only be supported by 5GC, e.g. UAC, slice, new QoS etc. Other parts of AS capabilities are same between LTE and eLTE. From AS layer, we only need to disable “all the related radio capabilities and the capability indication that allow the UE to access 5G System” as mentioned in SA2 LS. 
Proposal 3: If NAS indicates the disabling of N1 related capability, the UE provides radio access capabilities which are unrelated to LTE/5GC, i.e. same as non LTE/5GC UE;
To make the differentiation easily, AS related eLTE capabilities should be grouped together when we introduce them in UE-EUTRA-Capability.
Proposal 4: LTE/5GC specific AS related capabilities should be grouped together when we introduce them in UE-EUTRA-Capability;
3 Conclusion

In this contribution, we discuss how to disable N1 related AS capabilities, and have following observations and proposals:
Observation 1:N1 mode radio capabilities cover both NR and E-UTRA cell connected to 5GC. 
Observation 2: in LTE disable the E-UTRA capability means the whole E-UTRA capability has been disabled including inter RAT mobility to E-UTRA;

Observation 3: NAS can control the UE to select the cell which connects to EPC for PLMN selection and cell selection;
Proposal 1: If NAS indicates the disabling of N1 related capability, the UE shall not select the cell which can only connect to 5GC, and shall treat it as barred.
Proposal 2: If NAS indicates the disabling of N1 related capability, the UE provides NR radio access capabilities which related to EN-DC only; the details shall be discussed in NR WID.

Proposal 3: If NAS indicates the disabling of N1 related capability, the UE provides radio access capabilities which are unrelated to LTE/5GC, i.e. same as non LTE/5GC UE;
Proposal 4: LTE/5GC specific AS related capabilities should be grouped together when we introduce them in UE-EUTRA-Capability;
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