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1	Introduction
It has been confirmed between RAN2 and SA2 that certain EPC features will not be supported by 5GC in Rel-15 [2].  To address the use cases when UE will need to connect to EPC to receive the services that are not available in early 5G deployments, disabling the UE capabilities to access 5G system has been agreed. 
In this contribution we discuss how the UE connection to EPC is expected to be handled for features not supported by 5GC from RAN perspective.
2	Disabling NG-RAN meaning
RAN2 received in [2] agreed requirements by SA2 on  migration from EPC to 5GC support (as per TS23.501 subclause 5.17):
"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."
Further, CT1 has specified a mechanism to disable and re-enable the capabilities to access the 5G System in TS24.501:
	When the UE supporting both N1 mode and S1 mode is disabling the N1 mode radio capability, it should proceed as follows:
a)	select an E-UTRA cell connected to EPC of the registered PLMN or a PLMN from the list of equivalent PLMNs; 
b)	
(…)
When the UE supporting both N1 mode and S1 mode needs to stay in E-UTRA connected to EPC (e.g. due to the domain selection for UE originating sessions as specified in subclause 4.3.2), in order to prevent unwanted handover or cell reselection from E-UTRA connected to EPC to NG-RAN connected to 5GC, the UE operating in single-registration mode shall disable the N1 mode radio capability and:
a)	shall set the N1mode bit to "N1 mode not supported" in the UE network capability IE (see 3GPP TS 24.301 [12]) of the ATTACH REQUEST message and the TRACKING AREA UPDATE REQUEST message in EPC; and
b)	the UE NAS layer shall indicate the access stratum layer(s) of disabling of the N1 mode radio capability.
NOTE:	The UE can only disable the N1 mode radio capability when in 5GMM-IDLE mode.




Observation 1: Disabling ‘N1 mode radio capability’ aka. ‘disabling NG-RAN capabilities’ by NAS is applicable only to IDLE UE state.Disabling NG-RAN capabilities does not fundamentally differ from the same legacy functionality in LTE, i.e.  Disabling of ‘E-UTRA capability’ applicable in UE IDLE mode, defined in TS24.301.
The main difference appears in mapping the NAS level disabling to RAT availability:
- disabling E-UTRA capability implies the reselection of different than E-UTRA RAT connected to different core, while
- disabling NG-RAN capability implies selection of different core, even though through the same RAT (i.e. NG-RAN). 
The UE capable to connect to both systems: EPC and 5GC, can distinguish a cell of following characteristic:
- E-UTRA with 5GC (NG-RAN)
- NR with 5GC (NG-RAN)
- E-UTRA with EPC (E-UTRAN)
- NR for EN-DC (E-UTRAN)
The reply LS to RAN2 in [1] clarifies that disabling NG-RAN capability aims at disabling the access to 5G System, i.e. disabling the UE connection to 5GC through NG-RAN. It should not result in disabling UE radio capability in the AS layer because the access to the NR radio should be still supported through EN-DC. We see the need to differentiate NAS mode disabling from UE AS radio capabilities. Hence, disabling NG-RAN capability is transparent to RRC, does not impact RRC_Connected UE procedures nor imply UE radio capabilities change.
Proposal 1: Disabling capabilities to access 5GS by NAS is applicable only to IDLE UE state i.e. does not impact RRC signalling.
Proposal 2: Disabling capabilities to access 5GS by NAS does not result in disabling UE radio capability in the AS layer.
3	Disabling NG-RAN capabilities steps
Practically, the need to disable 5GC triggers the following:
· IDLE UE NAS procedures (PLMN re-selection) TS23.122
· IDLE UE AS procedures (cell re-selection following PLMN selection) TS 36.304
Observation 2: Disabling NG-RAN capability implies cell reselection procedure.
TS23.122 standard defines the ability of UE’s NAS layer and IDLE UE NAS procedure should reselect a PLMN that guarantees connection to LTE core, i.e. EPC. The information resides in the UE (and is exchanged between NAS and AS layer) to perform cell reselection process. 
TS36.304 defines already NAS and AS interaction, giving primary control of PLMNs to be selected to NAS. In our understanding, the AS layer, by following NAS layer’s maintenance of PLMNs, supports already the appropriate control of cell reselection when this is triggered by disabling NG-RAN capabilities. TS36.304 respects PLMNs that has been disabled or rejected by NAS.
Observation 3: To reselect a cell connected to EPC, IDLE UE’s AS function for cell reselection can follow NAS layer procedures, without specific action.
However, the solution indicated in [1] assumes the NAS layer will indicate to the UE AS layer the disabling of the access to the 5G System.
What does the AS layer need to do with the indicator?
Due to the fact that the NAS capability disabling needs to prohibit the access to 5GC, but should not prohibit access to EPC through NR cell, pure inter RAT cell reselection (to other cell than NR) does not serve the purpose. The action taken by AS, might be enhanced cell reselection with CN type information specifically taken into account. 
In the running CR introducing LTE connectivity to 5GC into TS36.306 in [3]CN type information becomes already available for cell reselection procedure (instead of pure radio capability of a cell). This allows excluding E-UTRA but 5GC-only capable cells from being selected. Therefore, the same solution can be applied in case 5GS capabilities has been disabled by NAS.

Proposal 3: IDLE UE’s cell reselection procedure associated with CN type information  applies when NAS indicates disabling capabilities to access 5GS by NAS. 
.
3	Disabling NG-RAN capabilities visibility to RAN
Disabling capabilities to access 5G System is handled by IDLE UE mode operations. The need for that is initiated by CN. When the UE disables the capabilities at NAS level it sets the N1mode bit to "N1 mode not supported" in the UE network capability IE of the ATTACH REQUEST message and the TRACKING AREA UPDATE REQUEST message in EPC (TS24.501). Both: UE and MME are aware of disabling NG-RAN capabilities.
Observation 4: RAN node is unaware of disabling NG-RAN capabilities.
In regular mobility events, the CONNECTED UE that has been redirected to EPC will measure neighbouring NG-RAN and report them to eNB via MeasurementReport. The eNB has no visibility to the actions taken for disabling NG-RAN from IDLE UE state. Thus, the eNB may redirect the UE to gNB or ng-eNB (connected to 5GS) in HO based on RRM, ignoring the particular need to serve the UE with EPC and leading to unwanted handovers. To avoid handovers to the disabled system after disabling NG-RAN capabilities, eNB should get involved to get the information that is available in the MME.
Proposal 4: eNB should be made aware by core network of disabling NG-RAN capabilities to avoid handovers the disabled system.
Proposal 5: Inform RAN3 about the need to introduce the required signalling to maintain disabling 5G System by the eNB..
4	Conclusion
[bookmark: _Hlk513498615]Proposal 1: Disabling capabilities to access 5GS by NAS is applicable only to IDLE UE state (i.e. does not impact RRC signalling).
[bookmark: _Hlk513493306]Proposal 2: Disabling capabilities to access 5GS by NAS does not result in disabling UE radio capability in the AS layer.
Proposal 3: IDLE UE’s cell reselection procedure associated with CN type information applies when NAS indicates disabling capabilities to access 5GS by NAS. 
Proposal 4: eNB should be made aware by core network of disabling NG-RAN capabilities to avoid handovers the disabled system.
Proposal 5: Inform RAN3 about the need to introduce the required signalling to maintain disabling 5G System by the eNB.
Draft LS to CT1 and RAN3 are available in [4] and [5].
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