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Introduction
In the RAN2#118, the following agreements on UE capabilities were reached and an LS was sent [1] to SA2:
	· For NB-IoT, UE capability provided is only valid in the network type [TN, NTN] where it was provided.
· For eMTC, UE capability provided is only valid in the network type [TN, NTN] where it was provided. 
· For eMTC, Inter [TN, NTN] - redirection can work. For inter [TN, NTN] - HO, the target node will not know the UE caps of target network type. R2 will not specify that HO is disallowed but expect it can only work in restricted way (if at all). R2 does not expect to work further on inter [TN, NTN] – HO in Rel-17. 


The reply LS from SA2 has been received in [2]. In this paper, we provide our consideration on this issue.
[bookmark: OLE_LINK462][bookmark: OLE_LINK463]Discussion
In both NR NTN WI and IOT NTN WI, RAN2 discussed whether to differentiate the UE capabilities for TN and NTN scenarios, because some companies have concerns that existing TN features may not be tested in NTN environment.
The conclusion for NR NTN is to add separate IoT bits to convey a subset of UE Radio Access Capability Parameters differently for NR NTN. It also implies that other per-UE UE capabilities not within this list are applicable to both TN and NTN.
[bookmark: _GoBack]The conclusion for IOT NTN is that UE capability provided is only valid in the network type [TN, NTN] where it was provided. RAN2 has not discussed whether this implies single container or multiple containers for the MME to store. The agreements only require the MME not provide the UE capabilities to the eNB when UE moves between TN and NTN. For handover between TN and NTN, the source not will not provide UE capabilities corresponding to target node network type to the target node, the target node needs to retrieve UE capabilities from UE. For UE in RRC_IDLE, the UE will trigger TAU with a capability update indication when moving between TN and NTN.
However, according to the description, there is no consensus in SA2 whether single container or multiple containers are required:
	The downside of what is described in the agreements of the LS and TS 36.331 is that it impacts the MME, requiring it to store multiple containers, and impacts the operation of RACS for eMTC (RACS is not applicable to NB-IoT). 


Furthermore, SA2 provides the suggestion that a single container is preferred.
	Therefore the preferred solution is for E-UTRAN to provide a single container to the MME for all non-NB-IoT RATs (and network types i.e. TN, NTN) and a single container for NB-IoT including both TN and NTN capabilities. From communication using the RAN 2 reflector, SA 2 understands that this approach is what has been adopted for NR-NTN.


For NB-IOT, there is no problem because 1) RACS is not applicable to NB-IOT; 2) an NB-IOT UE can only change between TN and NTN when in RRC_IDLE; 3) it is not expected that an NB-IOT UE will switch frequently between TN and NTN. SA2’s concern is mainly for eMTC, they think RAN2 agreements have impact on the RACS (UE Radio Capability Signalling optimization). The RACS is used to reduce the signalling of the capability information according to TS 23.401:
	RACS works by assigning an identifier to represent a set of UE radio capabilities. This identifier is called UE Radio Capability ID. A UE Radio Capability ID can be either UE manufacturer-assigned or PLMN-assigned, as specified in clause 5.2.7. The UE Radio Capability ID is an alternative to the signalling of the UE Radio Capability information over the radio interface, within E-UTRAN, from E-UTRAN to NG-RAN, from MME to E-UTRAN and between CN nodes supporting RACS.
The UCMF (UE radio Capability Management Function) stores all UE Radio Capability ID mappings in a PLMN and is responsible for assigning every PLMN-assigned UE Radio Capability ID in this PLMN, see clause 4.4.13. The UCMF shall be configured with a Version ID for PLMN assigned UE Radio Capability IDs, defined in clause 4.4.13.


We agree that there is impact as RACS cannot be used for mobility between TN and NTN, but the target node can still request UE to report capabilities corresponding to the target node’s network type (i.e. fallback to legacy UE capability reporting).
We think a more demanding issue is the TAU upon moving between TN and NTN. If the UE has different capabilities for TN (say capability set 1) and NTN (say capability set 2), the UE will need to trigger TAU upon TN-NTN mobility due to network type change, even if the capabilities (i.e. set 1 and set 2 themselves) are unchanged. That could be the reason why SA2 wants a single container incorporating both TN and NTN capabilities. SA2 recommends to reuse the NR NTN solution for IOT NTN capability reporting.
From RAN2 perspective, it is not easy to adopt the NR NTN solution at this stage, as it causes backward compatibility issues. Considering SA2 also camp up with a less optimal solution [2], we think RAN2 can stick to the previous agreements.
	If that is not possible, SA 2 have also discussed some less optimal solutions and believe that a solution that has minimal core network impact is if the network is configured with different Tracking Areas for TN and NTN, and, the UE complies with the current TS 36.331 and TS 23.401 and performs a TA Update (indicating UE capability update needed) from RRC Idle mode when the UE’s capabilities change at any transition between TN and NTN. If connected mode handover needs to be supported in R17, then SA2 see that the solution adopted for 2G to LTE handover can be reused, i.e. that the source RAN supplies no LTE RAC to the target eNB.


[bookmark: OLE_LINK13]Proposal 1: Stick to previous RAN2 agreements on UE capabilities reporting.
Conclusion
[bookmark: OLE_LINK3]In this contribution, we discuss the UE capability signalling for IoT NTN and have the following proposal:
Proposal 1: Stick to previous RAN2 agreements on UE capabilities reporting.
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