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In RAN#86 meeting, a WID was approved to enable NR to support non-terrestrial networks (NTN) [1]. In this contribution, we provide some suggestions on the RAN2 work plan for R17 NR NTN.
Discussion
[bookmark: _GoBack]Regarding the scope of scenarios for NTN in R17 WI, according to WID [1], the types of NTN platforms considered in WI are LEO with Earth fixed Tracking area, which includes moving beam with the issues of frequent cell reselection handling, Handover enhancement and fixed tracking area, earth fixed beam with the issues of varying RTT handling in both UP and CP. Meanwhile, the target scenario in R17 WI is not NTN typical scenario based on regenerative payload, but NTN typical scenario based on transparent payload.
In our understanding, user plane issues are mainly caused by much large distance between satellite and UEs. Timer extension, SN extension and offset introduction are key points for solutions. Those key points are straightforward and easy to be accepted. Discussion can move quickly to concrete values. In addition, simplifying scheduling and feedback procedure in MAC is an essential issue for transmission delay.
Control plane issues are mainly about mobility, UE mobility or satellites moving. Acquisition and utilization of location information (UE & Satellite/HAPS) and/or ephemeris are the baseline. For LEO, serving satellites change frequently, cell selection /reselection and handover need to be addressed firstly. Mobility issue does not need to be considered in GEO for fixing serving cell, absolute propagation delay difference between satellites need to be addressed firstly for GEO.
In study item stage, some issues have been identified and discussed, and some optional solutions have been involved in TR38.821 [2]. So, for the work plan, we suggest collect meaningful alternatives at first stage and do down selection. Those issues with basic impact and relatively matured technical solutions can be considered as first priority. Those issues include:
· RACH, HARQ, DRX, SR, UL scheduling
· RLC
· PDCP
· UE location, ephemeris data related enhancements
· Specific information in SIB
· Cell selection/reselection, HO for LEO
· Absolute propagation delay difference between satellites for GEO
After the basic function and procedure for LEO and GEO are finished, another scenarios (HAPS, ATG) analysis and scheduling optimization/ enhancement (service continuity between TN and NTN) can be started. 
Proposal 1: Consider the work plan with priorities as below:
First priority:
· RACH, HARQ, DRX, SR, UL scheduling
· RLC
· PDCP
· UE location, ephemeris data related enhancements
· Specific information in SIB
· Cell selection/reselection, HO for LEO
· Absolute propagation delay difference between satellites for GEO
Second priority
· Service continuity for mobility from TN to NTN and from NTN to TN systems
· HAPS / ATG enhancements 
· Identify potential issues associated to the use of the existing Location Services (LCS) application protocols
Meanwhile, it is noted that the support of ATG is required in the WID. Hence, some possible impact and analysis are provided as follows:
	· The work item aims to specify the enhancements identified for NR NTN (non-terrestrial networks) especially LEO and GEO with implicit compatibility to support HAPS (high altitude platform station) and ATG (air to ground) scenarios according to the following principles:
· FDD is assumed for core specification work for NR-NTN.
· NOTE: This does not imply that TDD cannot be used for relevant scenarios e.g. HAPS, ATG
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Figure 1 Scenario of ATG deployment over 4G/5G air interface
The motivation of ATG deployment is to provide broadband access for civil aircrafts, where ATG gNB is deployed on the ground, with antennas pointing upward to form an aerial cell, aircraft as a special UE communicates with the ATG gNB over 5G air interface, and aircraft communicates with passengers over WiFi access.
And the challenge in this ATG deployment are as follows:
Extreme large ISD & coverage range:
· Large inter-site-distance (ISD) to control network deployment cost, req. 100~200km ISD
· To service planes above the sea with ashore gNB, req. up to 300km cell coverage range
Interference between ATG & terrestrial
· Same or adjacent frequency
· Different frame structure (e.g., different TDD switching period and GP length)
· Terrestrial DL  ATG DL and ATG UL  Terrestrial DL/UL seems seriously most
Powerful ATG terminal
· Larger transmission power
· Powerful on-board antenna
Based on above challenges, the potential impacts can be expected as follows:
 RACH procedure enhancement
· In order to support extreme large coverage (up to 300km) and higher Doppler shift (up to 5.5kHz), at least potential necessary enhancements for uplink timing advancing is needed.
Mobility management
· Potential enhancements to avoid normal UEs access to ATG networks, if needed 
· Potential enhancements to support conditional handover, if needed 
Interference between ATG & terrestrial
· How to address the interference between ATG network and terrestrial network when the same and adjacent frequencies are used, and identify the potentially new coexistence requirements, where RAN1 and RAN4 need to be involved.
Therefore, it is proposed to take the above issues related to ATG deployment during the standardization of the NTN specification in this WID.
Proposal 2: it is proposed to take the above issues related to ATG deployment during the standardization of the NTN specification in this WID.
Conclusions
According the above discussion we have following observations and proposals: 
Proposal 1: Consider the work plan with priorities as below:
First priority:
· RACH, HARQ, DRX, SR, UL scheduling
· RLC
· PDCP
· UE location, ephemeris data related enhancements
· Specific information in SIB
· Cell selection/reselection, HO for LEO
· Absolute propagation delay difference between satellites for GEO
Second priority
· Service continuity for mobility from TN to NTN and from NTN to TN systems
· HAPS / ATG enhancements 
· Identify potential issues associated to the use of the existing Location Services (LCS) application protocols
Proposal 2: it is proposed to take the above issues related to ATG deployment during the standardization of the NTN specification in this WID.
References
[1] RP-201256, Solutions for NR to support non-terrestrial networks (NTN)
[2] TR38.821, Solutions for NR to support non-terrestrial networks (NTN)




	
image1.emf
ATG access node

Core network

Internet

4G/5G air interface


