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[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK32][bookmark: OLE_LINK33][bookmark: OLE_LINK1][bookmark: OLE_LINK2]LS [1] on UE capability signaling for IoT-NTN was replied to SA2 in last meeting. RAN2 concluded that Option 2 was preferred from the RAN2 perspective which is aligned with previous RAN2 agreements on TN and NTN capabilities of IoT-NTN:
· Option 1: Single container is used for eMTC and NB-IoT including both TN and NTN capabilities. 
· Option 2:  Separate containers are maintained for TN and NTN for IoT-NTN UE, i.e., UE reports its E-UTRAN radio access capabilities depending on the network type (TN or NTN) to which it is connected. 
In this contribution, we discuss the potential impacts of Option 2. 
Discussion
According to the LS [1]:
	RAN2 also acknowledges that option 2 may require some change to CT1 specifications (e.g., new TAU trigger for UE capability update procedure when transitioning between TN and NTN). 
RAN2 intends to further discuss in the next meeting whether enhancements are needed in Rel-17 due to its preference on option 2 (e.g., Connected mode mobility support, RACS support for eMTC-NTN). These enhancements may have some additional impacts on other working groups.


For the IDLE UE, RAN2 can just leave this issue to CT1, and wait for the input from CT1 for potential update on RAN2 specification (if necessary). But, for simplification, maybe the UE can just trigger TAU procedure when transitioning between TN and NTN, without UE capability update (can with UE radio capability ID update if RACS is supported). Then the UE can monitor paging without optimization (e.g., not using WUS mechanism (if configure)), and the network can send the paging without optimization on, e.g., without band restriction. This has no specification impact, but depends on smart UE and network implementation. 
For connection UE, the following two issues are discussed:
· RACS support for eMTC-NTN
According to the description in 23.401[2]
“In this Release of the specification, RACS does not apply to NB-IOT.”
And the description in 24.301[3]:
“In this release of the specification, RACS is not applicable to NB-S1 mode.”
In TN network, RACS is just not supported for NB-IoT, it is applicable to eMTC.
However, RACS is a feature optional for both UE and network which aims to optimize the transmission of UE radio capability over the radio interface.  And if the UE supports RACS [3]:
-	the UE shall indicate support for RACS by setting the RACS bit to "RACS supported" in the UE network capability IE of the ATTACH REQUEST and TRACKING AREA UPDATE REQUEST messages;
-	if the UE performs an attach procedure or tracking area updating procedure, and the UE has an applicable UE radio capability ID for the current UE radio configuration in the selected network, the UE shall include the UE radio capability ID availability IE in the ATTACH REQUEST message or TRACKING AREA UPDATE REQUEST message, and set the IE to "UE radio capability ID available";
-	If the UE is requested to provide the UE radio capability ID by the network during a security mode control procedure, the UE shall include the UE radio capability ID in the UE radio capability ID IE of the SECURITY MODE COMPLETE message.
Observation 1: RACS can be supported for eMTC-NTN without specification impacts but UE capability is needed. 
· Connected mode mobility support
Firstly, according to Option 2 above, the UE only reports its E-UTRAN radio access capabilities depending on the network type (TN or NTN) to which it is connected. When handover is performed for a UE between TN RAT and NTN RAT, it is assumed that the UE capability associated to the source RAT is invalid for the target RAT. Therefore, the source RAN node does not need to provide the UE capability obtained in the source RAT to the target RAN node. So some correction on the description for ue-RadioAccessCapabilityInfo in HandoverPreparationInformation message in 36.331 may be needed, not to include the UE E-UTRAN capability if the message is transferred between a TN node and NTN node. The detail correction is given in our accompanied CR [4]. 
In this case, the target node (eNB) cannot get valid UE capability for target RAT.
Observation 2：The handover between TN network and NTN network cannot be performed effectively according to legacy inter-RAT handover procedure without RACS. 
According to the current specification, if RACS is supported and used by UE and network (including source/target RAN node and source/target CN node) [2]:
· X2-based handover: the source RAN node can transfer UE Radio Capability ID to target RAN node via HANDOVER REQUEST message. The UE Radio Capability ID is corresponding to the UE capability in the source network.
· S1-based handover: the source CN node (MME) can send UE Radio Capability ID to the target CN node (MME) included in MME UE context, and the target CN node (MME) can transfer the UE Radio Capability ID to target node via HANDOVER REQUEST. The UE Radio Capability ID is also corresponding to the UE capability in the source network
If necessary, the target RAN node can initiate UE Radio Capability ID mapping Request procedure to request the MME to provide the UE Radio Capability information that maps to a specific UE Radio Capability ID. 
In the case of handover between TN network and NTN network, even RACS is supported by NTN eMTC UE and network node, if the source RAN node and CN node have no the UE Radio Capability ID mapping to the UE Radio Capability information in the target network, the target RAN node cannot get UE capability information in the target network to perform handover either. 
Observation 3: even RACS is supported by NTN eMTC UE, handover between TN and NTN can also not be performed according to current inter-RAT handover procedure. 
According to [2], there is S17 interface between MME and UCMF:


Figure 1 RACS architecture
To support TN-NTN handover based on RACS, maybe the target MME and/or the UCMF need to predict/confirm the UE Radio Capability in the target network (TN or NTN), and the corresponding target UE Radio Capability ID, based on the Source UE Radio Capability ID from Source MME. For example, if the UE1 has Capability A in TN network, then it will have Capability X in NTN network. 
The Figure 2 following shows an example flow chart for Target UE Capability ID prediction. 


[bookmark: _Ref118366698]Figure 2 Example flow chart for Target UE Radio Capability ID prediction
In step 6, the Target MME acquires the Target UE Radio Capability ID, by itself, or by request from UCMF via Step 4 and 5, based on the Source UE Radio Capability ID.  And then the Target MME can send the Target UE Capability ID to Target eNodeB in Step 7.
However, this should be discussed by CT1/SA2.
Proposal 1: Send LS to CT1/SA2 to check if it is possible for CN to obtain the target RAT capability from the source RAT UE Radio capability ID.
Conclusion
In this contribution, we give some discussion on potential impacts of Option 2 for IoT NTN UE capability signalling, and the following observation and proposals are given:
Observation 1: RACS can be supported for eMTC-NTN without specification impacts but UE capability is needed. 
Observation 2：The handover between TN network and NTN network cannot be performed effectively according to legacy inter-RAT handover procedure without RACS. 
Observation 3: even RACS is supported by NTN eMTC UE, handover between TN and NTN can also not be performed according to current inter-RAT handover procedure. 
[bookmark: _GoBack]Proposal 1: Send LS to CT1/SA2 to check if it is possible for CN to obtain the target RAT capability from the source RAT UE Radio capability ID.
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