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1	Introduction
At RAN #101 the potential release 19 work item for IoT NTN was discussed. In this document we provide our view on possible objectives. 
2 Discussion	
2.1 Store & forward support
The store & forward operation mode was discussed and documented by SA1 in TR 22.865. This type of operation enables a low-cost deployment, which is beneficial for IoT use cases. TR 22.865 lists use cases and potential requirements, further clarified in TS 22.261 section 6.46.8.
Observation 1: TR 22.865 and TS 22.261 section 6.46.8 contain a list of store & forward use cases and requirements.
It is clear that support of the eNB on board the satellite (i.e. regenerative architecture) is required. In our view, the satellite architecture should remain as simple as possible i.e. the number of on board core network elements/functions shall be minimal. To ensure the functionality of eNB – core network communication remains intact it may be beneficial to coordinate the work with SA2. In addition, it may be beneficial to consider whether S1 protocol enhancements are needed (by RAN3) for handling the switching of feeder link.
Proposal 1: Support of eNB on board the satellite shall be specified and, if needed, any S1 protocol enhancements (RAN3).
Proposal 2: The number of core network elements/functions on board the regenerative satellite shall be minimal. The specification work on regenerative satellite support shall be coordinated with SA2.
The store & forward operation has both RRC and user plane implications, which have specification impact. 
First of all, the RRC Connection setup needs modifications to be able to suspend/resume the signalling, because the UE will not have an uninterrupted connection with the core network, but instead experience delayed transfer of NAS messages via the eNB, whenever eNB-CN or UE-eNB connectivity is available. When the RRC Connection is established it may be beneficial to use RRC Inactive (i.e. suspend/resume) and transfer of UE context instead of a new connection setup at each coverage instance.  In addition, the user plane data transmission and application layer feedback may be delayed, and the satellite may employ policies related to data storage and forwarding. 
Proposal 3: Specify RAN aspects to support store & forward operation including enhancements for RRC Connection setup, RRC connection resume, handling of user plane data and application layer feedback delays, and data storage and forward policies. 

2.2 High-power UE
The use of high-power UEs have been discussed to improve the coverage. However, the use of higher transmit power may mandate a new coexistence analysis by RAN4. The decision on the RAN4 release 19 scope will be decided later and therefore the discussion of high-power UEs for IoT NTN can be postponed.
Proposal 4: The specification for high-power UEs is within RAN4 scope, which is to be decided later.

2.3 Capacity enhancements for uplink
In the previous discussions, multiple options for uplink capacity enhancement were proposed including multiplexing of UEs based on orthogonal cover codes (OCC) and enhancing Preconfigured Uplink Resources (PUR)/Early Data Transmission (EDT) procedures.
Before the 3GPP RAN WGs specify capacity enhancements for the data channels it may be beneficial to consider if such enhanced capacity can be supported by the control channel [1]. 
Proposal 5: TSG RAN to explore whether there is a real need for expanding the user multiplexing capacity prior to looking into solutions for this specific topic.
In our view, the enhancement of PUR and EDT is a good way forward since the fundamentals of the procedures are already defined in past releases, whereas the OCC is a new approach. 
Observation 2: PUR and EDT procedures are available in past releases, while orthogonal cover codes is a new approach.
One aspect related to PUR, which was not addressed in the past NTN releases is the applicability in LEO scenarios. In such a scenario the serving cell may frequently change, which according to current specifications cause the UE to drop the PUR configuration. Especially in the earth-fixed cell scenario, the switch of cells is predictable (i.e. according to t-service) and it could therefore be discussed whether the UE can use PUR on the next cell as well.
Proposal 6: TSG RAN to consider specifying configuration of PUR in one cell to be applicable in another NTN cell.

2.4 Mobility enhancements
NB-IoT does not support RRC Connected UE mobility. A primary reason for not specifying this is the short and infrequent data transmissions UEs applying this technology are expected to experience. If there is a need for longer connections and potentially mobility one could consider to deploy eMTC.
Observation 3: NB-IoT does not support RRC Connected UE mobility, while it is supported by eMTC.
In the recent discussions the topic of anchor carrier switching was brought up for NB-IoT. This would essentially correspond to a handover, but since the UE does not report RRC Connected measurements (if the UE is even capable of measuring while being RRC Connected, since there are no configurable measurement gaps) it seems challenging to make a proper decision on when and where to switch a UE. The only exception is the earth-fixed cell scenario, where the known cell switch at t-service could be exploited. However, configuring PUR in one cell and applying it in the next for RRC Reestablishment, or enabling unchanged PCI switch of cells may be reasonable alternatives, either already (partially) specified in past releases or discussed during release 18.
Therefore, we think RRC Connected mode mobility may require a wider exploration of solutions including PUR and unchanged PCI, if such mobility is needed considering the short and infrequent data transmissions.
Proposal 7: If RRC Connected mode mobility for NB-IoT is deemed necessary by TSG RAN, the mobility solutions to study should include PUR and unchanged PCI, in addition to anchor carrier switching.
3	Conclusion
This document has made the following observations:
Observation 1: The TR 22.865 and TS 22.261 section 6.46.8 contain a list of store & forward use cases and requirements.
Observation 2: PUR and EDT procedures are available in past releases, while orthogonal cover codes is a new approach.
Observation 3: NB-IoT does not support RRC Connected UE mobility, while it is supported by eMTC.
We propose the following:
Proposal 1: Support of eNB on board the satellite shall be specified and, if needed, any S1 protocol enhancements (RAN3).
Proposal 2: The number of core network elements/functions on board the regenerative satellite shall be minimal. The specification work on regenerative satellite support shall be coordinated with SA2.
Proposal 3: Specify RAN aspects to support store & forward operation including enhancements for RRC Connection setup, RRC connection resume, handling of user plane data and application layer feedback delays, and data storage and forward policies. 
Proposal 4: The specification for high-power UEs is within RAN4 scope, which is to be decided later.
Proposal 5: TSG RAN to explore whether there is a real need for expanding the user multiplexing capacity prior to looking into solutions for this specific topic.
Proposal 6: TSG RAN to consider specifying configuration of PUR in one cell to be applicable in another NTN cell.
Proposal 7: If RRC Connected mode mobility for NB-IoT is deemed necessary by TSG RAN, the mobility solutions to study should include PUR and unchanged PCI, in addition to anchor carrier switching.
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