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1. Introduction
In this contribution, we share our opinion on following UE capability open issues for which company contribution are invited: 
· OI 4.1: UE capability for supporting soft TAC-switching procedure 
· OI 4.2: UE capability for supporting PUR Timer modifications
· OI 4.3: Reuse of the existing CHO capability indication for IoT-NTN CHO
· OI 4.4: Whether Capability Indication of existing IoT-Features until Rel-16 are reused in NTN, or to what extent they need to be duplicated to allow for different Interoperability Test (IOT) Status.
2. Discussion
· OI 4.1: UE capability for supporting soft TAC-switching procedure 
NR NTN, it was agreed at RAN2#116bis-e meeting:

RAN2 confirms that Multiple TACs feature (i.e., UE should be able derive multiple TACs per PLMN in a cell and indicate to NAS layer all received TACs per PLMN) is essential for both GSO and NGSO.
The main reason is that broadcasting multiple TAC would be necessary in both GSO and NGSO considering the big cell size. 

Besides reading multiple TAC in a cell and indicate to NAS, UE needs to be aware the TAC update especially TAC removal and trigger the reading of system information. For this aspect we made different agreement for NR NTN and IoT NTN: 
· In NR NTN: system information update notification procedure will be used by network to inform the TAC update especially TAC removal, hence UE will follow the system information update procedure as legacy to read the up-to-date TAC list information. Hence no extra capability is needed.
· In IoT NTN: it was agreed last meeting that “It is up to the UE implementation whether or when to check SIB1 for TAC removal (for R17). Mobile UEs may need to check. No additional mechanism is needed. Can capture in a NOTE in Stage-2”. This means UE needs to check automatically the TAC list broadcasted in SI, this is a new capability. On one hand, we agree it is up to UE implementation, it sounds an optional capability. On the other hand, if a mobile UE camping on an earth moving cell does not check TAC list automatically, it will be difficult for network to manage UE’s paging. 
Proposal 1: For Multiple TACs feature: 
· Follow NR NTN, it is essential that IoT NTN UE should be able derive multiple TACs per PLMN in a cell and indicate to NAS layer all received TACs per PLMN for both GSO and NGSO 
· Additionally, RAN2 discuss whether it is mandatory that a mobile IoT NTN UE automatically checks TAC list without system information update notification especially for NGSO.

· OI 4.2: UE capability for supporting PUR Timer modifications
We have agreed that it is essential to support all the MAC/RLC/PDCP timer modification for NTN UE. it would be logical that UE supporting PUR also support PUR timer modification in NTN. Same as the GNSS capability, the currently PUR capability bit can be reused but with additional description of supporting PUR timer modification in NTN.
 
Proposal 2: For PUR timer modification: UE indicating PUR support should also support PUR timer modification in IoT NTN. Existing PUR capability can be reused but with additional text in its description  

· OI 4.3: Reuse of the existing CHO capability indication for IoT-NTN CHO
It is our understanding that CHO is very important feature to reduce HO interruption. Especially considering NGSO scenario, mobility will happen so frequently, without CHO, it would be difficult to support connect mode mobility, but we are open to follow majority views.

Proposal 3: For CHO capability: RAN2 discuss to make it conditional mandatory, i.e., It is mandatory to indicate CHO support for the UE supporting NTN 

· OI 4.4: Whether Capability Indication of existing IoT-Features until Rel-16 are reused in NTN, or to what extent they need to be duplicated to allow for different Interoperability Test (IOT) Status.
This is a good point, but indeed we do not have enough time in Rel-17 to check all the capability bit one by one and filter out the necessary ones.  It is also not good to just duplicate for some features in a rush. 
To avoid check feature by feature, one possible way is to relay on network/UE implementation to require UE capability when the UE switch between NTN-TN, from UE point of view, it should report its capability accordingly depending on which network it is camping on. In this case, the existing capability signaling will be reused. When UE camp/connect to NTN, UE uses the same capability bits to report whether UE support the feature in NTN or not, UE is allowed to set different value for the same capability bit. 
Even though majority companies did not want to duplicate all capability bits, we were one of them, but after more thinking, we think this would be another possible, easy and safe way. The only problem of this way would be signaling overhead in case most of the bits might be set with the same values.  But signaling overhead won’t be a big problem, considering UE only reports once and CN will store it.  Specification implementation could be also simple, e.g., we can introduce a NR-NTN capability IE refer to the top NR capability IE. 
Proposal 4: Considering the limit time left to conclude Rel-17, RAN2 discuss to adopt one of follow options for capability Indication of existing TN Features in NTN:
· Using existing capability signaling, UE reports its capability accordingly depending on whether it is camping on NTN or TN. Network may require UE capability when it detect the UE just moves between NTN-TN
· Duplicate whole existing capability bit set for NTN e.g., define a NR-NTN capability UE refer to the top NR capability IE.
3. Conclusion
In this contribution, regarding IOT NTN UE capability open issues, following are our opinion for RAN discussion:
Proposal 1: For Multiple TACs feature: 
· Follow NR NTN, it is essential that IoT NTN UE should be able derive multiple TACs per PLMN in a cell and indicate to NAS layer all received TACs per PLMN for both GSO and NGSO 
· Additionally, RAN2 discuss whether it is mandatory that a mobile IoT NTN UE automatically checks TAC list without system information update notification especially for NGSO.
Proposal 2: For PUR timer modification: UE indicating PUR support should also support PUR timer modification in IoT NTN. Existing PUR capability can be reused but with additional text in its description  

Proposal 3: For CHO capability: RAN2 discuss to make it conditional mandatory, i.e., It is mandatory to indicate CHO support for the UE supporting NTN 

Proposal 4: Considering the limit time left to conclude Rel-17, RAN2 discuss to adopt one of follow options for capability Indication of existing TN Features in NTN:
· Using existing capability signaling, UE reports its capability accordingly depending on whether it is camping on NTN or TN. Network may require UE capability when it detect the UE just moves between NTN-TN
· Duplicate whole existing capability bit set for NTN e.g., define a NR-NTN capability UE refer to the top NR capability IE.



