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1
Introduction
This is a revision of R2-1901973, and there are the following updates:

· the contribution R2-1901973 was discussed in LTE-5GC session at RAN2#105 and only LTE-5GC UE capability was discussed. During online discussion, some companies thought that SA UE capability should also be discussed, so this paper adds the analysis for SA UE capability

· proposals are updated correspondingly

At RAN2#104, a new UE capability of LTE-5GC was introduced, i.e. eutra-5GC-r15. In the past, RAN2 discussed the relations between N1 mode capability and UE AS LTE-5GC capability, but no conclusions were made. In this paper, we discuss the UE actions regarding N1 mode capability and possible RAN2 impacts.
2
Discussion
In TS 24.501, section 4.9 defines UE behaviours on disabling and re-enabling N1 mode capability, and the detailed text is listed in section 5 Annex.

In our opinion, if N1 mode capability is enabled, the UE is able to access 5GC through NG-RAN; if N1 mode capability is disabled, the UE is prevented from accessing 5GC through NG-RAN. In general, the setting of N1 mode capability is impacting the setting of some UE AS capabilities, and the related capabilities are listed as follows:
· in LTE specs, the related capabilities are eutra-5GC-r15, and sa-NR-r15, and both are used for inter-RAT/inter-system HO purposes
· in NR specs, for inter-RAT parameters, only eutraFDD and eutraTDD are defined
From LTE point of view, we think eutra-5GC-r15 and sa-NR-r15 should be updated in accordance with the N1 mode capability. Otherwise, there may be mismatch between the UE and the network so that handover failure may happen.
Proposal 1: It is proposed RAN2 to agree on the following UE behaviours on capabilities in TS 36.306:

· if N1 mode is disabled and it is indicated from NAS to AS, the UE should set eutra-5GC-r15 and sa-NR-r15 to disabled, i.e. the UE shall not include both IEs as part of its capabilities in uplink RRC message
· if N1 mode is enabled and it is indicated from NAS to AS, the UE should set eutra-5GC-r15/sa-NR-r15 to enabled if the UE supports the two features, i.e. the UE shall include both IEs as part of its capabilities in uplink RRC message.
From NR point of view, currently no 5GC related UE capabilities have been defined in TS 38.306, so there is no need to clarify UE behaviours in NR specs.
3
Conclusions
In this paper, we discuss RAN2 impacts due to UE N1 mode capability, and it is proposed:
Proposal 1: It is proposed RAN2 to agree on the following UE behaviours on capabilities in TS 36.306:

· if N1 mode is disabled and it is indicated from NAS to AS, the UE should set eutra-5GC-r15 and sa-NR-r15 to disabled, i.e. the UE shall not include both IEs as part of its capabilities in uplink RRC message

· if N1 mode is enabled and it is indicated from NAS to AS, the UE should set eutra-5GC-r15/sa-NR-r15 to enabled if the UE supports the two features, i.e. the UE shall include both IEs as part of its capabilities in uplink RRC message.
A CR for TS 36.306 is prepared in [2] based on proposal 1.
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Annex

4.9
Disabling and re-enabling of UE's N1 mode capability

4.9.1
General

The UE shall re-enable the N1 mode capability when the UE powers off and powers on again or the USIM is removed.
As an implementation option, the UE may start a timer for re-enabling N1 mode capability, after the N1 mode capability was disabled. On the expiry of this timer, the UE should re-enable the N1 mode capability.
4.9.2
Disabling and re-enabling of UE's N1 mode capability for 3GPP access
When the UE 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, if the UE supports S1 mode; 
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 or the UE does not support S1 mode, 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 enter the state 5GMM-DEREGISTERED.PLMN-SEARCH and perform PLMN selection as specified in 3GPP TS 23.122 [5]. As an implementation option, if the UE does not have a registered PLMN, instead of performing PLMN selection, the UE may select another RAT of the selected PLMN if the UE has chosen a PLMN and the RAT is supported by the UE; 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 EPS services or non-EPS services). The UE enters the state 5GMM-DEREGISTERED.
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 5GCN, the UE operating in single-registration mode shall disable the N1 mode capability for 3GPP access and:
a)
shall set the N1mode bit to "N1 mode not supported" in the UE network capability IE (see 3GPP TS 24.301 [15]) 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 capability for 3GPP access.

NOTE 1:
The UE can only disable the N1 mode capability for 3GPP access when in 5GMM-IDLE mode.
The UE shall re-enable the N1 mode capability for 3GPP access when the UE performs PLMN selection over 3GPP access.
If the disabling of N1 mode capability for 3GPP access was due to IMS voice is not available over 3GPP access and the UE's usage setting is "voice centric", the UE shall re-enable the N1 mode capability for 3GPP access when the UE's usage setting is changed from "voice centric" to "data centric", as specified in subclauses 4.3.3.

The UE should memorize the identity of the PLMN where N1 mode capability for 3GPP access was disabled and should use that stored information in subsequent PLMN selections as specified in 3GPP TS 23.122 [5].
If the UE attempts to establish an emergency PDU session in a PLMN where N1 mode capability was disabled due to the UE's registration attempt counter have reached 5, the UE may enable N1 mode capability for that PLMN memorized by the UE.
NOTE 2:
If N1 mode capability is disabled due to the UE's registration attempt counter reaches 5, the value of the timer for re-enabling N1 mode capability is recommended to be the same as the value of T3502 which follows the handling specified in subclause 5.3.8.
4.9.3
Disabling and re-enabling of UE's N1 mode capability for non-3GPP access

When the UE disables the N1 mode capability for non-3GPP access, the UE NAS layer shall not initiate any 5GS NAS procedures towards the network over non-3GPP access.

When the UE supporting both N1 mode and S1 mode needs to stay in non-3GPP access 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 selection of a non-3GPP access network connected to 5GCN, the UE operating in single-registration mode shall not transfer any PDN connection to a non-3GPP access network connected to the 5GCN.
If the disabling of N1 mode capability for non-3GPP access was due to IMS voice is not available over non-3GPP access in 5GS and the UE's usage setting is "voice centric", the UE shall re-enable the N1 mode capability for non-3GPP access when the UE's usage setting is changed from "voice centric" to "data centric" as specified in subclauses 4.3.3.

The UE shall re-enable the N1 mode capability for non-3GPP access when a new PLMN is selected over non-3GPP access.
2 / 4

