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1 Introduction- Connected Mode Mobility and Repetition
Lockheed Martin supports RP-193235 (Dec 2019) [1], RP-201256 (July 2020) [2], and RP-201550 (Sept 2020) [3], that the NR NTN extensions be the starting point for NBIoT/eMTC NTN.  We would like to identify specific differences associated with NBIoT/eMTC (as compared to NR), that may require alternate solutions or modifications.
1. Any need for NB-IoT to support connected mode mobility in LEO system
2. Any need for NB-IoT and eMTC to exercise transmission repetition in a LEO system
3. And if RAN2 (or RAN1) WG affirms items 1 and 2, any need for NB-IoT and eMTC to support connected mode mobility simultaneously with repetition
In this contribution we make specific observations on the three items and propose that the WG discuss these items to determine whether or not these capabilities need to be included or enhanced. 
2  Discussion
2.1 Any Need for NB-IoT Connected Mode Mobility for LEO
NB-IoT is designed for stationary or very slow moving UEs and stationary base stations.  With the relatively small amount of data a connected session is expected to transact, connected mode mobility is unnecessary and is not supported with NB-IoT to reduce UE complexity. Assume a 600 km altitude LEO system with moving beams, a typical beam width of 100 km means that a UE stays in a beam for only about 15 seconds.  15 seconds appear short for a UE to complete cell reselection, random access, and data transmission/reception, if the data is larger than can be transported as part of random access process (EDT).  It thus appears that connected mode mobility may be needed for LEO with moving  beams.
Observation 1: A UE may stay in a LEO moving beam for only on order of 15 seconds.

Proposal 1: We suggest that RAN2 (or RAN1) discuss the need for NB-IoT NTN to support connected mode mobility or specify the restrictions of use cases of NB-IoT for LEO.
2.2 Any Need for NB-IoT and eMTC Transmission Repetition for LEO
NB-IoT and eMTC transmission repetition increases link robustness but generally requires a stable link in terms of UE-base station delay variation.  For a LEO at 600 km altitude the delay variation can be on order of 24 microseconds per second.  It is unclear whether repetition can be effective in such a dynamic delay environment.
Observation 2: It is unclear whether repetition can be effective in a LEO system, especially at high repetition number. 

Proposal 2a: We suggest that RAN2 (or RAN1) discuss the viability and effectiveness of repetition in LEO environment to decide whether to specify applicability of repetition to only GEO.

Proposal 2b: We suggest that RAN2 (or RAN1) discuss the viability and effectiveness of maximum number of repetitions in LEO environment to determine a range, potentially per satellite altitude.
2.3 Any Need for NB-IoT or eMTC Connected Mode Mobility Simultaneous with Transmission Repetition for LEO 
If RAN2 (RAN1) determines a) that NB-IoT connected mode mobility is needed for LEO NTN, and/or b) that NB-IoT and eMTC repetition is a good feature to keep for LEO, then there is the question of whether i) connected mode mobility and repetition should be supported simultaneously or, for example, ii) connected mode mobility is supported for moving beam LEO and repetition is supported only for fixed beam LEO.
Observation 3: If NB-IoT for NTN needs to support connected mode mobility for moving beam LEO, and/or NB-IoT and eMTC for NTN need to support repetition for LEO, then it is unclear whether connected mode mobility and repetition need to be supported simultaneously or separately.
Proposal 3a: We suggest that RAN2 (or RAN1) discuss the need for supporting simultaneous connected mode mobility and repetition for NB-IoT and eMTC for LEO.

Proposal 3b: We suggest that RAN2 (or RAN1) discuss the need for specifying use cases in which connected mode mobility and repetition separately applies.
3 Conclusion

Lockheed Martin proposes that RAN2 (RAN1) consider these activities.
Proposal 1: We suggest that RAN2 (or RAN1) discuss the need for NB-IoT NTN to support connected mode mobility or specify the restrictions of use cases of NB-IoT for LEO.
Proposal 2a: We suggest that RAN2 (or RAN1) discuss the viability and effectiveness of repetition in LEO environment to decide whether to specify applicability of repetition to only GEO.

Proposal 2b: We suggest that RAN2 (or RAN1) discuss the viability and effectiveness of maximum number of repetitions in LEO environment to determine a range, potentially per satellite altitude.
Proposal 3a: We suggest that RAN2 (or RAN1) discuss the need for supporting simultaneous connected mode mobility and repetition for NB-IoT and eMTC for LEO.

Proposal 3b: We suggest that RAN2 (or RAN1) discuss the need for specifying use cases in which connected mode mobility and repetition separately applies.
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