3GPP TSG-RAN WG2 Meeting #103	R2-1812969
Gothenburg, Sweden, 20th - 24th August 2018	
	

Agenda Item	: 9.7.1 (Organisational)
Source	: LG Electronics Inc.
Title	: Issues on disabling/re-enabling N1 mode
Document for	: Discussion and Decision
1.	Introduction
According to Reply LS from SA2, a UE is allowed to change the UE radio capabilities in Idle state. In RAN2#103, some companies suggest to introduce a new UE Radio Capability to indicate a change of N1 mode support. 
From Reply LS on enabling and disabling NG RAN Capabilities from SA2

<skip…>
For both cases (i.e. 5GS and EPS) SA2 does not expect any impacts to the access stratum procedures to support the UE radio capability change in _Idle state. SA2 expects that any race conditions (e.g. issues related to paging due to MT data during the update of the UE Radio Capabilities) will be figured out by CT1 and covered in CT1 Stage 3 specifications.
 
Specific to EPS, SA2 acknowledges that it remains to be clarified how the UE radio capability change is handled when the UE associated signalling connection is suspended (e.g. using Connection Suspend procedure in case of User Plane CIoT EPS Optimisation).










In this contribution, we would like to discuss the issues on enabling/disabling N1 mode and the impact of the UE radio capability update. 
2.	Discussion 
At the RAN2#101 meeting, RAN2 discussed handling of N1 mode changes, and has not concluded whether any particular features are related to N1 mode or whether the “eLTE” capability needs to be defined for the purpose of N1 mode changes. In fact, it is not clear that the UE needs to disable/enable any particular UE Radio capabilities when the UE disables/re-enables N1 mode or it would be okay as long as the NodeB learns whether the UE supports eLTE. 
The currently specified UE behaviors in two cases, (1) when a UE disables/re-enables N1 mode, and (2) when a UE changes the UE radio capabilities, are presented below. Based on the current operation, we suggest to find a simple solution for handling N1 mode changes.
Disabling/Re-enabling N1 mode
When a UE is disabling or re-enabling N1 mode, the UE performs TAU procedure or Registration procedure indicating “N1 mode not supported” or “N1 mode supported”. The detailed network behaviors upon reception of the TAU or Registration request indicating N1 mode change has not been discussed yet.   

A change of UE Radio Capabilities
If the UE Radio Capability Information changes while in IDLE state, the UE shall perform the TAU procedure or Registration procedure indicating “UE Radio Capability Update”. Upon reception of TAU or Registration request indicating “UE Radio Capability Update”, the AMF or MME shall delete any UE Radio Capability information stored for the UE. Then, the AMF or MME will send UE Capability information request to the RAN node, the RAN node will send UE Capability Enquiry to the UE, and the UE will send UE Capability Information including the updated UE Radio capabilities to the eNB.
(TS24.301)
“If the UE is performing an Attach procedure or a Tracking Area Update procedure for the "first TAU following GERAN/UTRAN Attach" or for "UE radio capability update", the MME shall delete (or mark as deleted) any UE Radio Capability information that it has stored, and, if the MME sends an S1 interface INITIAL CONTEXT SETUP REQUEST or UE RADIO CAPABILITY MATCH REQUEST message during that procedure, the MME shall not send any UE Radio Capability information to the E‑UTRAN in that message. This triggers the E‑UTRAN to request the UE Radio Capability from the UE and to upload it to the MME in the S1 interface UE CAPABILITY INFO INDICATION message.”

[bookmark: _GoBack]First, we suggest to clarify whether any UE Radio capability information is related to Disabling/Re-enabling N1 mode. In other words, we suggest to discuss whether disabling or enabling N1 mode has impact on any UE Radio capabilities. The UE behaviors when the UE is disabling N1 mode would be as follows.
(TS24.501) 
“When the UE supporting both N1 mode and S1 mode is disabling the N1 mode capability for 3GPP access, 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)	if an E-UTRA cell connected to EPC of the registered PLMN or a PLMN from the list of equivalent PLMNs cannot be found, the UE may select another RAT of the registered PLMN or a PLMN from the list of equivalent PLMNs that the UE supports;
c)	if another RAT of the registered PLMN or a PLMN from the list of equivalent PLMNs cannot be found, or the UE does not have a registered PLMN, then perform PLMN selection as specified in 3GPP TS 23.122 [5]; or
d)	if no other allowed PLMN and RAT combinations are available, then the UE may re-enable the N1 mode capability for 3GPP access and remain camped in NG-RAN of the registered PLMN, and may periodically scan for another PLMN and RAT combination which can provide EPS services or non-EPS services (if the UE supports non-EPS services).”

Proposal 1. RAN2 needs to clarify if any UE Radio capabilities are affected by Disabling/Re-enabling N1 mode. 

Some proposals [1-3] suggest to introduce new UE radio capability indicating “eLTE (E-UTRA connected to 5GC)” for Disabling/Re-enabling N1 mode. However, if the UE changes the UE Radio capabilities only due to a change of N1 mode support, the core network entity will delete whole UE capability information and then, eventually the UE shall send UE Radio Capability to the RAN node to update the network entities. We think updating UE radio capabilities is not a simple work. Therefore, it is unlikely to introduce a new UE Radio Capability for Disabling/Re-enabling N1 mode especially when disabling/re-enabling N1 mode has no impact on any UE Radio capabilities. 
As the UE NAS layer indicates a change of N1 mode, the AMF/MME and a RAN node could solve the RAN issue without the UE capability bit that indicates whether the UE supports eLTE.  On the other hand, if a change of N1 mode has impacts on any existing UE Radio Capabilities, the UE can update the capabilities without adding any new bit. 
Proposal 2. Do not introduce a new UE Radio Capability to indicate a change of N1 mode support. 


3.	Conclusion
In this contribution, we would like to discuss issues on enabling/disabling N1 mode. 
Proposal 1. RAN2 needs to clarify if any UE Radio capabilities are affected by Disabling/Re-enabling N1 mode. 
Proposal 2. Do not introduce a new UE Radio Capability to indicate a change of N1 mode support. 
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