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Introduction
In RAN#86, a new work item titled “solutions for NR to support non-terrestrial networks” was approved. The objectives of the work item were updated in RAN#88e as the following [1]:
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
· Earth fixed Tracking area is assumed with Earth fixed and moving cells
· UEs with GNSS capabilities are assumed.
· Transparent payload is assumed

Handheld devices are identified as the UE type in several important use cases for NTN [2] and associated link budget were evaluated for S-band [3].  In the evaluations, 1 transmit antenna with 0 dBi gain per element was assumed and 3 dB polarization loss was considered, see Table 6.1.1.1-3 of [3]. However, these assumptions don’t represent typical mass market smart phones as will be subsequently discussed in detail.  
[bookmark: _Ref473802466][bookmark: _Ref462669569]In this document, we propose to consider the support of mass market smart phones in Rel-17 NR-NTN work item since it is an important use case for service ubiquity.

Discussions
Supporting mass market smart phones through NTN has great significance to expand 5G services in areas un-served by terrestrial networks. Early support of mass market smart phones is also expected to foster speedy deployment of NTN networks. Important service capabilities for mass market smart phones over NTN are 
· short message service (SMS)/messaging 
· voice
· and possibly a certain level of data services.

The above three service capabilities have very different requirements: the first can be supported with very low data rate and is insensitive to delay; the second requires a data rate at least a few kbps and is sensitive to delay, the third requires a data rate at least few Mbps/few hundreds of kbps (DL/UL) as per Table B.2-1: Non-Terrestrial network target performances per usage scenarios  in TR 38.821 . 
Mass market smart phones, due to their form factor, typically use internal antennas that have antenna gain below 0 dBi in the lower frequency bands such as S-band. Implementation of dual orthogonally polarized antennas for S-band could be challenging for smart phones. For the above reasons, we consider 1 transmit antenna typically with a conservative -5 dBi gain.

Recent study on NR coverage enhancements has shown that the minimum required SNR for Msg3 is about -6 dB with 4 receive antennas [4][5]. In NTN, there is typically one UL receive antenna on board the satellite and the minimum required SNR for Msg3 will be significantly higher (typically above -3 dB SNR for NTN-TDL-C).  
Hence, in certain deployment scenarios considered in TR 38.821, the worst case achievable SNR will not be sufficient to support a successful transmission of this Msg3.
In particular in some situations, UL coverage enhancements for NTN are needed even without considering smart phone characteristics. For example, for the scenario (i.e. set-2 satellite parameters) with satellite at 1200 km orbit and 30 degree elevation angle, the worst case achievable SNR of -8.6 dB reported in Table 6.1.3.3-1 (Link budgets results  of TR38.821 [3]) is not sufficient to transmit Msg3.
For UL coverage enhancements in NTN, increased repetition for UL transmissions including UL signals (e.g. PRACH, Msg. 3, PUSCH, PUCCH) can be considered. 
In the subsequent section, we propose immediate RAN1 works toward the support of NTN service to such mass market smart phones.
Proposed way forward
In order to consider the support of mass market smart phones in Rel-17, we believe it is necessary to take into consideration appropriate assumptions of typical smart phones in NR-NTN normative phase and to provide further link budget results . 
Upon RAN1’s additional link budget analysis, enhancements can be considered.
To summarize, we have the following proposals:
Proposal 1: RAN1 to discuss and endorse the following UE characteristics for the normative phase in addition to the already considered UE characteristics of TR 38.821 


	Characteristics
	Handheld Type 2 (smart phones)

	Frequency band
	S band (i.e. 2GHz)

	Antenna type and configuration
	1 Tx and 2 Rx with omni-directional antenna elements with possible transmit antenna switching/selection

	Polarisation
	Linear

	Rx Antenna gain 
	[-5] dBi per element

	Antenna temperature
	290 K

	Noise figure
	7 dB

	Tx transmit power
	200 mW (23 dBm)

	Tx antenna gain
	[-5] dBi per element





Proposal 2: RAN1 to consider UL coverage enhancements to support handheld devices including smart phones in Rel-17 with the following objective
· At least support the connection of smart phones to satellites at orbit up to 1200 km and minimal elevation angle 30 degree or lower.
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