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1. [bookmark: _Ref18181]Introduction
[bookmark: _GoBack]According to the status report [1], the NTN study item has been completed with endorsed TPs [2] . As it was identified as a potential normative WI for Rel-17[3], two phases email discussion on the scope of future work area were also conducted and inputs from companies are summarized in [4]. With consideration of recommendations from WGs and email discussion, views on the priorities of scope in NTN WI including potential study activities are highlighted in this contribution. 
1. Views on the scope for normative work
Based on the two phase SIs on the NTN, discussion is mainly conducted to identify the problem for supporting NTN based on NR specification. Although the terminal types including both VSAT/mobile UE for eMBB and IoT device are considered as potential commercial usage for NTN during phase-I SID, further prioritization on the UE type is highlighted in the phase-II SI [5] as following:Targeted usage-scenarios with satellite access are pedestrian, stationary in building, on board vehicle, high speed train or airplanes. Stationary in building, on board vehicle, high speed train or airplanes usage-scenarios may require a relay UE. The priority of the Rel-16 study will be on pedestrian and on board vehicle usage-scenarios.


For eMBB cases, according to the progress of existing SI, the investigation mainly focus on identification of issues with consideration on impact of larger coverage, RTT and Doppler shift. Under the assumption of different commercial usages and feasibility for future network, a lot of candidate solutions are developed. For ensuring convergence of the scope for WI and generality of corresponding enhancements, views on the following aspects are highlighted:
· General principle for NTN solution
1. Applicable scenarios
As mentioned above, the solution developed in NTN is mainly to address the severe impact of larger Doppler shift, coverage and RTT due to the high altitude and mobility of satellite. However, similar situation is also shared by other scenarios, e.g., HAPS, ATG (air to ground) as described in [6]. More specifically, the preferred coverage of ground BS for ATG at target altitude is comparable to the size of beam footprint in LEO. Significant Doppler shift is also suffered for the data transmission/reception in this case due to the high mobility of terminal instead of movement of BS. According to analysis, it’s recommended to consider  compatible set of solution for above scenarios during the normative work in NTN WI. It’s obvious that under unified design based on the recommendation from NTN SI, significant benefits on the applicability and feasibility can be ensured for outputs of NTN WI.
Proposal 1: Compatibility to support HAPS and ATG should be considered for solutions identified in NTN WI.
2. Duplex mode
According to the existing commercial usage, both TDD and FDD are considered for the satellite scenarios, especially in LEO, e.g., TDD based Iridium and FDD based GlobalStar system. For other new air-borne applications with lower altitude, e.g., HAPS and ATG, the usage of TDD is also preferred. Moreover, as identified in WGs, no additional effort is needed to address the application of TDD, e.g., no TDD-specific timing requirements and solutions on layer 2 due to propagation delay [2]. Then, based on the flexible framework of NR, e.g., slot format configuration, supports on both TDD and FDD in NTN WI is recommended. 
Proposal 2: Both TDD and FDD should be supported in NTN WI.
3. UE capability 
Based on discussion in WGs, the terminology “with/without GNSS-capable”  is used to describe the two UE types, which can/cannot autonomously optimize signal transmission/reception, e.g., pre-compensation for the Doppler shift and timing by themselves with available information of BS, e.g., ephemeris of satellite, respectively. Due to different assumption on UE capability, the required enhancements are not aligned. 
For ensuring the general performance of solution developed in NTN, at least the UE without capability for pre-compensation on the timing and frequency should be supported. For example, in some cases, the GNSS signal may not be reachable due to the poor quality or lack of corresponding chipset within terminal. Furthermore, even with GNSS information, the autonomous optimization by UE may still not be available since the inter-action among different module, e.g., GPS module and baseband processing unit, may not be feasible, which is up to different implementations. In Addition, in other air-borne applications, with consideration on the security, information of the BS is not available from UE side. The accuracy on such operation is also questionable since there is no specific requirements in RAN4 for such mode before.
Then, UE without corresponding capability should be considered as baseline in NTN WI and new UE type with advanced capability can be still considered as optional requirement. 
Proposal 3: UE without/with capability on timing and frequency pre-compensation should be supported in NTN WI.
4. Satellite configuration
During the phase-1 discussion, satellite with different payload types (e.g., transparent or regenerative) and beam setups (e.g., moving beam vs steering beam) have been mentioned. According to the analysis, different requirements, e.g., RTT and different delay, are needed to be satisfied. Considering the progress, further prioritization has been made in SID [5] for second phase as following：The possible reference scenarios and architecture options for non-terrestrial networks will be identified and described. However, the scope of the release 16 study item will be limited to key issues and solutions associated with transparent GEO satellite and LEO based non-terrestrial access network (moving beam on earth). The IAB feature as well as the combined operation of GEO / LEO networks for idle mode will not be considered in this study during release 16.

Moreover, w.r.t impact of earth fixed beam, no clear views have been identified during the WGs, e.g., email discussion in RAN2 [108#06][NTN] due to different implementation types of such operation. Then, for WI in Rel-17, prioritizing on the moving beam is preferred and the further study on the fixed beam can be considered once the time budget is available.
Proposal 4: Scenarios with transparent payload and moving beam configuration at satellite side should be prioritized in NTN WI.
· Additional study on earth fixed beam can be considered if available
· Enhancement on the potential aspects 
1. HARQ
During the discussion in WGs, w.r.t the enhancement on HARQ with consideration the impact of large RTT, the solution with both disabling and enabling the ACK-NACK feedback are discussed. For the approach with feedback back enabling, following conclusion has been made in RNA1 and further discussion on this aspects in WI is recommended from RAN1 perspective. The following options were considered with no convergence on which option to choose: 
· Option 1: Keep 16 HARQ process IDs and rely on RLC ARQ for HARQ processes with UL HARQ feedback disabled via RRC 
· Option 2: Greater than 16 HARQ process IDs with UL HARQ feedback enabled via RRC with following consideration
· UE capability if greater than 16 HARQ process IDs 
· Keep 4-bit HARQ process ID field in DCI 


However, without the assistance of retransmission in physical layer, e.g., disabling of HARQ feedback, the corresponding performance is degraded even with introduction on various optimization on scheduling and link adaption [7]. In order to achieve the high data rate for each UE, continuous transmission with larger number of HARQ process is preferred. Moreover, for supporting the TDD application in HAPS and ATG with flexible slot format configuration, e.g., large DL-UL switching periodicity, it’s also necessary to introduce the larger HARQ process number than 16 in existing NR spec. 
Proposal 5: Larger number of HARQ process number (i.e., >16) should be supported in NTN WI.
2. Feeder link switch
Based on the discussion in WGs, for supporting the usage of LEO satellite with consideration of satellite movement, two feeder link switching mechanisms are developed, e.g., soft feeder link switch with service continuity and hard feeder link switch with interruption. From the specification perspective, the soft feeder links switch can be conducted via the network implementation and no additional impacts on the physical layers are needed. However, for the latter solution, since the service for all UEs within the coverage of one satellite will be lost and extensive RRC re-connection action will be done within the short duration, the performance of system cannot be guaranteed. Further enhancements for these UEs should be studied. Then, for the NTN system, the implementation based solution is considered as baseline and no further efforts are needed within the normative work.
Proposal 6: Soft feeder link switching via implementation should be prioritized in NTN WI.
1. Views on the additional study activities
· IoT-NTN
As mentioned above, the existing NTN SI is mainly for eMBB usage and all evaluations and potential enhancements identified cross WGs are based on the Rel-15 NR design without additional consideration on the NB-IoT/LTE-MTC.
However, during the email discussion, several companies have proposed to introduce the corresponding study and specification works for NTN based NB-IoT/LTE-M in Rel-17 as listed in [4]. Since there is no solid study on this topic before, it’s premature to take it into the normative work. More specifically, from the scenarios perspective, even in existing NB-IoT/LTE-M, various deployment cases, e.g., in-band or standalone, are supported, no valid option(s) have been identified for NTN together with specified scenarios, e.g., ocean or rural. Meanwhile, w.r.t the requirements, e.g., data rate, mobility and UE density, it’s also not clear on the NTN-based mechanism. 
Without good understanding on the above aspects, the feasibility for the NTN based service and required enhancements are difficult to be justified. And potential duplicated work as the terrestrial based NB-IoT/LTE-M may occur. Then, for the time-being, postponing consideration of the normative work to later releases for NTN based NB-IoT/LTE-M is recommended. Starting with identification on the scenarios/requirements for IoT-NTN may be possible if timing budget is available. However, this should be carefully planned together with terrestrial based NB-IoT/LTE-M to avoid too much standardization resource allocated to NR-IoT/LTE-M related topics.
Proposal 7: If time budget is allowed, study on NTN based NB-IoT without normative work can be considered in Rel-17.
· NTN specific positioning
In [3], the NTN-specific positioning has been proposed as one potential item for NTN in Rel-17 as below. However, no corresponding discussion has been conducted during both phase I and II SIs for NTN. Moreover, even in the email discussion (i.e., listed in section 3.4.1[4]), only few company shown the interests on this aspect with introduction of additional study phase. Under this situation, de-prioritizing on this topic in Rel-17 is recommended. 
· [Non_Terrestrial_Networks] (moderator: Thales)
· Goal: scoping of the normative WID. Include NTN-specific positioning


Proposal 8: NTN-specific positioning should be deprioritized in NTN WI.	
1. Conclusion and proposals
In this contribution, discussion on the scope for NTN in Rel-17 is conducted with following proposals: 
Proposal 1: Compatibility to support HAPS and ATG should be considered for solutions identified in NTN WI.
Proposal 2: Both TDD and FDD should be supported in NTN WI.
Proposal 3: UE without/with capability on timing and frequency pre-compensation should be supported in NTN WI.
Proposal 4: Scenarios with transparent payload and moving beam configuration at satellite side should be prioritized in NTN WI.
· Additional study on earth fixed beam can be considered if available
Proposal 5: Larger number of HARQ process number (i.e., >16) should be supported in NTN WI.
Proposal 6: Soft feeder link switching via implementation should be prioritized in NTN WI.
Proposal 7: If time budget is allowed, study on NTN based NB-IoT without normative work can be considered in Rel-17.

Proposal 8: NTN-specific positioning should be deprioritized in NTN WI.
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