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Introduction
The need for a separate UE radio capability for indicating support of LTE/5GC was discussed in RAN2#102. In the same meeting, the LS [1] from CT1 was also received which describes how the UE can disable and re-enable support for 5GC by toggling the “N1 mode supported” flag in the UE core network capabilities.  As it was unclear how the radio and core network capability interact it was decided to postpone the discussion to next meeting to allow companies to study the issue further.
Since then SA2 has also sent the LS [2]  where they inform that the UE is no longer required to detach/re-attach to update its UE radio capabilities. Instead the UE can change its radio capabilities “dynamically” and indicate this to CN in a TAU, which would in turn trigger a retrieval of the updated UE radio capabilities. This dynamic change of UE capabilities is supported both in EPS and 5GS.

SA2 would like to provide a common reply for UE radio capability change for a UE connected to either 5GS or EPS. 

Specific to 5GS, SA2 would like to inform RAN2 that SA has approved the 23.501 CR0394 (SP-180478) allowing the UE to change the UE radio capabilities in Idle state and indicate the change to the network using the Registration procedure (i.e. without having to deregister and re-register). This is described in TS 23.501 clause 5.4.4.1.

Specific to EPS, SA2 would like to inform RAN2 and CT1 that SA2 has also endorsed the 23.401 CR3444 (S2-187596) for E-UTRAN Radio Capability update using the TAU procedure, which is an alignment with the 24.301 CR3038 (CP-181076).

In this contribution we discuss the need for the LTE/5GC radio capability and its interaction with the N1 mode core network capability, while also considering the new information from SA2.
[bookmark: _Ref178064866]Discussion
Before the eNB triggers an inter-system handover or release with re-direct from LTE/EPC to LTE/5GC the eNB must make sure the UE supports the target system. The typical way to achieve this is to introduce a UE capability either at radio or core network level: 
· The UE radio capabilities are signalled on RRC level from UE to RAN at initial Attach and are stored in the CN. At subsequent connection establishments, the UE radio capabilities are transferred from CN to RAN in the S1-AP/NG-AP initial context setup. As explained in the introduction, it is now possible for the UE to update its radio capabilities dynamically using a TAU. 
· The UE core network capabilities are signalled on NAS level from UE to CN at Attach/TAU. The UE core network capabilities which are needed by RAN (e.g. the UE security capabilities) will be forwarded from CN to RAN in the S1-AP/NG-AP initial context setup. If the UE updates its core network capabilities, it signals the new set of capabilities in a TAU.
Already today there is a UE core network capability “N1 mode supported” defined in TS 24.501 [3] which indicates whether the UE supports access to 5GC. Furthermore, a UE can choose to temporarily disable N1 mode to e.g. access services in EPC which are not yet available in 5GC. As described in the CT1 LS [1], this is done by performing a TAU towards EPC where the N1 mode capability is set to disabled. If the UE is camped on LTE/5GC when N1 mode is disabled, the procedure will be similar to idle mode mobility from LTE/5GC to LTE/EPC and the UE will select an LTE/EPC cell before the TAU takes place.



Figure 1: UE temporarily disables N1 mode
If the UE later one wants to re-activate N1 mode, it performs another TAU and sets the N1 mode capability back to enabled.


Figure 2: UE re-enables N1 mode
In principle it is possible to transfer the N1 mode capability to the eNB over S1-AP so the eNB can use this information in its handover or redirection decisions.  However, the N1 mode capability alone is not sufficient to determine if a handover/re-direct can be triggered. This is because the N1 mode capability only indicates if the UE supports access to 5GC but not the RATs the UE supports, i.e. LTE/5GC or NR.
[bookmark: _Toc518572224][bookmark: _Toc518572287][bookmark: _Toc518638905][bookmark: _Toc518639808][bookmark: _Toc518640972][bookmark: _Toc518641453][bookmark: _Toc518649265][bookmark: _Toc519152163]The “N1 mode” UE core network capability only indicates if the UE supports access to 5GC but not the RATs the UE supports, i.e. LTE/5GC or NR.
To be able to determine if a UE can be handed over or re-directed to an LTE/5GC cell, the eNB must know if the UE supports LTE/5GC. To achieve this the simplest solution is to introduce a UE radio capability for LTE/5GC. 
[bookmark: _Toc518572226][bookmark: _Toc518572290][bookmark: _Toc518638909][bookmark: _Toc518639811][bookmark: _Toc518640907][bookmark: _Toc518640975][bookmark: _Toc518641456][bookmark: _Toc518649268][bookmark: _Toc519152165]Introduce an LTE UE radio capability for LTE/5GC in TS 36.306/TS 36.331.

The LTE/5GC radio capability and N1 mode core network capability are related and disabling the latter implies the former should also be disabled. We can ensure the radio and core network capability are synchronized by requiring the UE to update both at the same time in the TAU. This would then also mean that the N1 mode capability does not need be transferred from the CN to the RAN.
[bookmark: _Toc519152166]The UE shall ensure that the LTE/5GC radio capability and N1 mode core network capability are synchronized, i.e. if the latter is disabled the former should also be disabled.
A related question is if we also need an LTE/EPC UE radio capability for supporting inter-system handover from 5GS to EPS. We assume this is not needed since the default is that a UE that supports LTE/5GC also supports LTE/EPC, i.e. there are no “LTE/5GC only” UEs. If LTE/5GC only UEs are ever introduced in the future then this can be handled by introducing a new “LTE/5GC only” radio capability.
[bookmark: _Toc518572225][bookmark: _Toc518572289][bookmark: _Toc518638908][bookmark: _Toc518639810][bookmark: _Toc518640974][bookmark: _Toc518641455][bookmark: _Toc518649267][bookmark: _Toc519152164]There is no need to introduce a UE radio capability for LTE/EPC since it is assumed that a UE that supports LTE/5GC also supports LTE/EPC, i.e. there are no “LTE/5GC only” UEs.
So far, we have only discussed inter-system mobility but the LTE/5GC radio capability will also be required for intra-system mobility from NR to LTE/5GC. The gNB will receive the LTE UE radio capabilities (which includes the LTE/5GC radio capability just described) in the LTE specific UE radio capability container defined in TS 38.331. This container has type octet string in TS 38.331 and contains the LTE UE radio capabilities defined in TS 36.331. Thus, in principle it is possible for the gNB to extract the LTE/5GC radio capability by parsing this container. However, as this is something that we may want to avoid we propose to introduce an LTE/5GC radio capability also for NR. 
[bookmark: _Toc518649269][bookmark: _Toc519152167]Introduce an NR UE radio capability for LTE/5GC in TS 38.306/TS 38.331.
[bookmark: _GoBack]It is possible that additional LTE UE radio capabilities need to be introduced for the new 5G features such as slicing and inactive mode. However, as these features are common for NR and LTE/5GC we propose to first agree on the UE radio capabilities for NR before discussing them for LTE/5GC.
[bookmark: _Toc518640908][bookmark: _Toc518640976][bookmark: _Toc518641457][bookmark: _Toc518649270][bookmark: _Toc519152168]For the features which are common to NR and LTE/5GC (e.g. slicing and inactive mode), RAN2 should first conclude on the NR UE radio capabilities before the LTE UE radio capabilities are discussed.
Conclusion
In section 2 we made the following observations:
Observation 1	The “N1 mode” UE core network capability only indicates if the UE supports access to 5GC but not the RATs the UE supports, i.e. LTE/5GC or NR.
Observation 2	There is no need to introduce a UE radio capability for LTE/EPC since it is assumed that a UE that supports LTE/5GC also supports LTE/EPC, i.e. there are no “LTE/5GC only” UEs.

Based on the discussion in section 2 we propose the following:
Proposal 1	Introduce an LTE UE radio capability for LTE/5GC in TS 36.306/TS 36.331.
Proposal 2	The UE shall ensure that the LTE/5GC radio capability and N1 mode core network capability are synchronized, i.e. if the latter is disabled the former should also be disabled.
Proposal 3	Introduce an NR UE radio capability for LTE/5GC in TS 38.306/TS 38.331.
Proposal 4	For the features which are common to NR and LTE/5GC (e.g. slicing and inactive mode), RAN2 should first conclude on the NR UE radio capabilities before the LTE UE radio capabilities are discussed.
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