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Summary 

Based on 20 contributions submitted to RAN#102 on IoT-NTN aspects to be covered for Rel-19, the moderator provides an overview table in Excel (attached) which objectives for IoT-NTN evolution were proposed by the different companies. It should be noted that one contribution was a contribution of 38 IMs, one further of 8 IMs, one further of 5 IMs and one of 3 IMs.


The baseline for the initial draft of a WI provided by the moderator was based on the outcome of the offline discussions in RAN#101 [RP-232621] and the guidance document provided by the RAN chair in [RP-232745]:
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The overall tabled number of objectives proposed by the contributing companies does not meet the available indicative TUs which are being set to 1 TU for a RAN2 lead Rel-19 WI. The detailed TU planning for this project can be found in [RP-232745] as well. The WI shall be an LTE WI.





Discussion

Store & Forward	
Discussion: 
· Absolute majority of companies indicated that they support Store & Forward as one of the main objectives of the Rel-19 IoT-NTN work. There is common understanding that this is based on a regenerative payload with full-eNB on board of the satellite and the related signalling and procedure updates need to be defined as part of the WI objectives.
· Tight coordination with SA2 is required to ensure that the work is consistent.

Conclusion: 
Store & Forward is the main objective in the WI. In detail the consolidation of the various input papers results into the following description of the detailed objectives as follows:
· Support of Store&Forward (S&F) satellite operation with full eNB as regenerative payload, therefore:
· Define the necessary enhancements into E-UTRAN to support S&F operation for delay-tolerant services. Specific aspects at least to be considered if applicable:
· Network and UE Capabilities on S&F (FFS) [RAN2]
· Control Plane Signalling procedures for S&F operation (e.g. setup, suspend and resume), incl. impact on paging aspects [RAN2]
· User Plane Data transmission under S&F operation (e.g. enforcement of specific S&F QoS requirements such as maximum message size and acknowledgement policy) [RAN2]
· UE mobility management under S&F operation (FFS) [RAN2]
· UE access control under S&F operation (FFS) [RAN2]
· Specify necessary enhancements related to S1 protocol when network operates in S&F, especially to address the feeder link switch over as needed [RAN3]

Note: Coordination with SA2 (Rel-19 SA2 led Sat-Arch ph3 SI) is needed on the detail requirements (e.g. traffic type, or QoS parameters for S&F), network architecture (e.g. whether consider (partial) core network on satellite) etc.; further coordination with CT1 might be required


Uplink Capacity enhancements
Discussion:
· For uplink capacity enhancement mainly two ways were proposed:
· Multiplexing of UEs with orthogonal cover codes for NPUSCH and NPRACH using 3.75 and 15 kHz SCS
· Enhancements to existing Preconfigured Uplink Resource (PUR)/Early Data Transmission (EDT) procedure to minimize the amount of necessary downlink/uplink signalling
There were some companies which did not see any need for such enhancements or wanted to limit them to either 3.75 and 15 kHz SCS. It is common understanding that some study phase is initially needed.

Conclusion: 
Uplink Capacity enhancements is the 2nd highest rated objective in the WI. In detail the consolidation of the various input papers results into the following description of the detailed objectives as follows:
· Support of Capacity enhancements for uplink

· Study then specify, if beneficial, enhancements to enable multiplexing of multiple UEs (e.g. up to 4) in a single 3.75kHz or 15 kHz subcarrier via orthogonal cover codes (OCC) for NPUSCH and NPRACH [RAN1]
· Multi-tone support should also be considered

Note: Impact of frequency offset shall be taken into account

· Study then specify, if beneficial, enhancements to existing Preconfigured Uplink Resource (PUR)/Early Data Transmission (EDT) procedure to minimize the amount of necessary downlink/uplink signalling to complete an PUR/EDT transaction [RAN1, RAN2], 
e.g.:
· RRC early data complete delivery
· Msg3 contention-based operation without PRACH and random access response
· Consider primarily for Mobile Originated (MO) data transmissions
· Inter-Satellite PUR to cope with frequent cell changes (LEO scenario)

Note: PUR/EDT enhancement may be used also independently from the use of OCC


NTN/TN Mobility enhancements
Discussion:
· For NR NTN a number of mobility enhancements have been agreed and finalised during the final discussion on the related Rel-18 WI (e.g. aspects to TN – NTN interworking and “unchanged PCI soft switch” which has been defined in Rel-18 now) – it might be necessary to check if any of such enhancements shall also be added for IoT-NTN as part of the Rel-19 WI.
· A new aspect for the area of mobility enhancement has been brought by three contributions which is related to the UE access capability update during TAU between TN and NTN. There is a claim that optimisation is needed especially in case of multiple changes between TN and NTN.
· Further enhancements related to network control and network preparation of target cell configuration have been proposed, but there is also opposition to cover such enhancements, especially if this kind of procedures are not covered by TN equivalent procedures (e.g. no network controlled mobility for NB-IoT, etc).
· These additional mobility related aspects need to be discussed case by case after a check of potential spare TUs mount is done

Conclusion:
Mobility enhancement is considered with one specific objective for the Rel-19 WI on the UE access capability optimisation and further objectives might be considered during further discussion. For the moment this would result into the following description of the detailed objectives as follows:
· Mobility enhancements

· Study solutions to avoid sending UE access capability update during TAU upon TN to NTN and NTN to TN mobility and if needed, specify enhancements to UE capability update procedure [RAN2]

Note: Existing solutions likes Radio Access Capability Signalling (RACS) separate TN and NTN capability containers might be (re-)used


Additional topics which are not covered in the initial draft WID provided by the moderator:

Coarse Location Reporting
A number of contributions listed the topic of “coarse location reporting” and it was pointed to the fact that the topic has been already handled by SA2 for Rel-18. 
Conclusion: Interested companies shall check the status of SA2 discussions and no further consideration on this topic is given for the RAN Rel-19 WID at the moment.

5GC supporting IoT-NTN 
Four contributions listed the topic of 5GC support for IoT-NTN. As this topic has already been somewhat ruled out at RAN#101 due to the fact that SA2 is not working on a solution to support this as part of their Rel-19 work, the moderator suggests that the topics is not readded to the list of objectives for the RAN Rel-19 WI – at least not as long as there will be no solution being defined in SA2 for Rel-19 
Conclusion: Based on the current situation in SA2 the moderator proposes that 5GC supporting IoT-NTN is not part of the list of objectives for the Rel-19 WI for the moment

Two aspects being proposed by a reasonable high number of contributions relate to the IoT-NTN work in RAN4:

· Support of high-power UE (mainly 26 dBm, partly up to 31 dBm HPUE) 
· (also an incoming LS from 5GAA in [RP-232733] lists this requirement)
· Evaluation of coexistence of IoT-NTN with NR NTN for standalone, guard band and inband scenarios

The moderator proposes to cover these two aspects as part of the consolidation of the RAN4 package until March – consistently for HPUE for both IoT-NTN and NR NTN.


Additionally, there were a number of items being proposed newly or again by a very limited number of companies – especially not in the multi-sourced contributions – for which the moderator currently does not see any motivation nor possibility based on the limited TU amount to cover those in Rel-19.

Finally, one document [RP-233313] discussed the need for uplink capacity enhancements being agreed as part of the IoT-NTN objectives to be equally applicable for non-NTN related IoT evolution with HAPS or non-NTN sats. A similar document has been submitted by the proponents of [RP-233313] and independently from different company in [RP-233794]. These aspects should consistently be discussed during RAN#102 meeting.

Way forward and next steps

Based on the contributions and the assessment of the moderator under consideration of the available TU [1 TU] and the realistically required TUs an initial draft WID for IoT NTN is provided in RP-233110. 
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