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Introduction

During RAN#93-e, an email discussion took place which outcomes is captured in RP-212616 “Moderator's summary for discussion [93e-34-NR-NTN-WID]”. It resulted in the following proposal
· Proposal 2: In view of the diversity of expressed views, further discuss on line under RAN chair arbitration
· RAN#93-e to take the decision about incorporating NTN specific requirements in new RAN4 TS versus in existing RAN4 TS (38.101-1, 38.133)
· Postpone decision to RAN#94-e to allocate more time for companies to digest the PROs and CONs of each option

During the on line RAN#93-e session, it was agreed that proposal 2 will be postponed to RAN #94e.
This TDOC discuss further on how to implement NTN specific requirements in 3GPP RAN4 NR technical specifications.

Discussion

There is common understanding as well as in the working assumptions that NTN capable handheld UE operating in FR1 are capable to operate in “Terrestrial Network”. The NTN characteristics and features will be adapted in 3GPP UE specifications.
In line with this understanding and working assumptions, RAN2 & RAN3 are discussing definition of enablers to support NTN - Terrestrial Network mobility.
See objective “Service continuity for mobility from TN to NTN and from NTN to TN systems (to be addressed when connected mode mobility has sufficiently progressed)” in the WID [1].

The recent RAN4 coexistence analysis on FR1 has demonstrated that ACS and ACLR requirements applying to UE operating with NTN are lower than the ones of UE operating with “Terrestrial Network”.
Moreover, it is assumed that operation of UE with FR1 NTN can be supported with the same sensitivity and transmit power compared to operation with FR1 “Terrestrial Network”.
Therefore the inclusion of NTN specific requirements in TS 38.101-1 [2] will likely be limited to the addition of NTN bands while other requirements will remain the same. 
As approved in the NTN-NR Rel-17 WID [1], the NTN UE requirements will be incorporated into the existing NR TS, including TS 38.101-1 [2] and TS 38.133 [3] unless stated otherwise.
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Besides when comparing the approach in terms of complexity, baseline is simpler to implement:
· Baseline: Implementation of NTN specifics in 3GPP TS 38.101-1 would add reference to the NTN bands (e.g. n255, n256) in some different tables (see in annex an example of modification to Table 5.2-1: NR operating bands in FR1 in clause 5.2 Operating bands) => Typical RAN4 process.
· Alternative: Creation of a new TS for NTN capable UE requirements would lead to copy selected parts of the TS 38.101-1 and add the NTN specific requirements => Specific process that may lead to numerous discrepancies and errors.


Proposal 1: As approved in the NTN-NR Rel-17 WID, NTN RF specific requirements for UE operating in FR1 will be included in TS 38.101-1.

For non-FR1 band, there has not been any meaningful discussion on the handling of NTN specific requirements for UE operating in non-FR1.

Proposal 2: Handling of NTN specific requirements for UE operating in non-FR1 may be  assessed in future release.

As per RRM NTN specific requirements, RAN4 has already decided that they will be added in the TS 38.133 [3].

Proposal 3: As approved in the NTN-NR Rel-17 WID, NTN RRM specific requirements will be included in TS 38.133.

Conclusion

For handling of NTN specific requirements in 3GPP RAN4 NR technical specifications, the following is proposed:
Proposal 1: As approved in the NTN-NR Rel-17 WID, NTN RF specific requirements for UE operating in FR1 will be included in TS 38.101-1.
Proposal 2: Handling of NTN specific requirements for UE operating in non-FR1 may be  assessed in future release.
Proposal 3: As approved in the NTN-NR Rel-17 WID, NTN RRM specific requirements will be included in TS 38.133.
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Annex: example of modification to TS 38.101-1

Table 5.2-1: NR operating bands in FR1
	NR operating band
	Uplink (UL) operating band
BS receive / UE transmit
FUL_low   –  FUL_high
	Downlink (DL) operating band
BS transmit / UE receive
FDL_low   –  FDL_high
	Duplex Mode

	n1
	1920 MHz – 1980 MHz
	2110 MHz – 2170 MHz
	FDD

	n2
	1850 MHz – 1910 MHz
	1930 MHz – 1990 MHz
	FDD

	n3
	1710 MHz – 1785 MHz
	1805 MHz – 1880 MHz
	FDD

	n5
	824 MHz – 849 MHz
	869 MHz – 894 MHz
	FDD

	n7
	2500 MHz – 2570 MHz
	2620 MHz – 2690 MHz
	FDD

	n8
	880 MHz – 915 MHz
	925 MHz – 960 MHz
	FDD

	n12
	699 MHz – 716 MHz
	729 MHz – 746 MHz
	FDD

	n13
	777 MHz – 787 MHz
	746 MHz – 756 MHz
	FDD

	n14
	788 MHz – 798 MHz
	758 MHz – 768 MHz
	FDD

	n18
	815 MHz – 830 MHz
	860 MHz – 875 MHz
	FDD

	n20
	832 MHz – 862 MHz
	791 MHz – 821 MHz
	FDD

	n2416
	1626.5 MHz – 1660.5 MHz
	1525 MHz – 1559 MHz
	FDD

	n25
	1850 MHz – 1915 MHz
	1930 MHz – 1995 MHz
	FDD

	n26
	814 MHz – 849 MHz
	859 MHz – 894 MHz
	FDD

	n28
	703 MHz – 748 MHz
	758 MHz – 803 MHz
	FDD

	n29
	N/A
	717 MHz – 728 MHz
	SDL

	n303
	2305 MHz – 2315 MHz
	2350 MHz – 2360 MHz
	FDD

	n34
	2010 MHz – 2025 MHz
	2010 MHz – 2025 MHz
	TDD

	n3810
	2570 MHz – 2620 MHz
	2570 MHz – 2620 MHz
	TDD

	n39
	1880 MHz – 1920 MHz
	1880 MHz – 1920 MHz
	TDD

	n40
	2300 MHz – 2400 MHz
	2300 MHz – 2400 MHz
	TDD

	n41
	2496 MHz – 2690 MHz
	2496 MHz – 2690 MHz
	TDD

	n46
	5150 MHz – 5925 MHz
	5150 MHz – 5925 MHz
	TDD13

	n4711
	5855 MHz – 5925 MHz
	5855 MHz – 5925 MHz
	TDD

	n48
	3550 MHz – 3700 MHz
	3550 MHz – 3700 MHz
	TDD

	n50
	1432 MHz – 1517 MHz
	1432 MHz – 1517 MHz
	TDD1

	n51
	1427 MHz – 1432 MHz
	1427 MHz – 1432 MHz
	TDD

	n53
	2483.5 MHz – 2495 MHz
	2483.5 MHz – 2495 MHz
	TDD

	n65
	1920 MHz – 2010 MHz
	2110 MHz – 2200 MHz
	FDD4

	n66
	1710 MHz – 1780 MHz
	2110 MHz – 2200 MHz
	FDD

	n67
	N/A
	738 MHz – 758 MHz
	SDL

	n70
	1695 MHz – 1710 MHz
	1995 MHz – 2020 MHz
	FDD

	n71
	663 MHz – 698 MHz
	617 MHz – 652 MHz
	FDD

	n74
	1427 MHz – 1470 MHz
	1475 MHz – 1518 MHz
	FDD

	n75
	N/A
	1432 MHz – 1517 MHz
	SDL

	n76
	N/A
	1427 MHz – 1432 MHz
	SDL

	n7712
	3300 MHz – 4200 MHz
	3300 MHz – 4200 MHz
	TDD

	n78
	3300 MHz – 3800 MHz
	3300 MHz – 3800 MHz
	TDD

	n79
	4400 MHz – 5000 MHz
	4400 MHz – 5000 MHz
	TDD

	n80
	1710 MHz – 1785 MHz
	N/A
	SUL 

	n81
	880 MHz – 915 MHz
	N/A
	SUL 

	n82
	832 MHz – 862 MHz
	N/A
	SUL 

	n83
	703 MHz – 748 MHz
	N/A
	SUL

	n84
	1920 MHz – 1980 MHz
	N/A
	SUL

	n85
	698 MHz – 716 MHz 
	728 MHz – 746 MHz
	FDD

	n86
	1710 MHz – 1780 MHz
	N/A
	SUL

	n89
	824 MHz – 849 MHz
	N/A
	SUL

	n90
	2496 MHz – 2690 MHz
	2496 MHz – 2690 MHz
	TDD5

	n91
	832 MHz – 862 MHz
	1427 MHz – 1432 MHz
	FDD9

	n92
	832 MHz – 862 MHz
	1432 MHz – 1517 MHz
	FDD9

	n93
	880 MHz – 915 MHz
	1427 MHz – 1432 MHz
	FDD9

	n94
	880 MHz – 915 MHz
	1432 MHz – 1517 MHz
	FDD9

	n958
	2010 MHz – 2025 MHz
	N/A
	SUL

	n9614
	5925 MHz – 7125 MHz
	5925 MHz – 7125 MHz
	TDD13

	n9715
	2300 MHz – 2400 MHz
	N/A
	SUL

	n9815
	1880 MHz – 1920 MHz
	N/A
	SUL

	n9916
	1626.5 MHz – 1660.5 MHz
	N/A
	SUL

	n25517
	1626.5 MHz – 1660.5 MHz
	1525 MHz – 1559 MHz
	FDD

	n25617
	1980 MHz – 2010 MHz
	2170 MHz – 2200 MHz
	FDD

	NOTE 1:	UE that complies with the NR Band n50 minimum requirements in this specification         shall also comply with the NR Band n51 minimum requirements.
NOTE 2:	UE that complies with the NR Band n75 minimum requirements in this specification         shall also comply with the NR Band n76 minimum requirements.
NOTE 3:	Uplink transmission is not allowed at this band for UE with external vehicle-mounted antennas.
NOTE 4:	A UE that complies with the NR Band n65 minimum requirements in this specification shall also comply with the NR Band n1 minimum requirements.
NOTE 5:	Unless otherwise stated, the applicability of requirements for Band n90 is in accordance with that for Band n41; a UE supporting Band n90 shall meet the requirements for Band n41. A UE supporting Band n90 shall also support band n41.
NOTE 6:	A UE that supports NR Band n66 shall receive in the entire DL operating band.
NOTE 7:	A UE that supports NR Band n66 and CA operation in any CA band shall also comply with the minimum requirements specified for the DL CA configurations CA_n66B and CA_n66(2A) in the current version of the specification.
NOTE 8:	This band is applicable in China only.
NOTE 9:	Variable duplex operation does not enable dynamic variable duplex configuration by the network, and is used such that DL and UL frequency ranges are supported independently in any valid frequency range for the band. 
NOTE 10:	When this band is used for V2X SL service, the band is exclusively used for NR V2X in particular regions.
NOTE 11:	This band is unlicensed band used for V2X service. There is no expected network deployment in this band.
NOTE 12:	In the USA this band is restricted to 3700 – 3980 MHz.
NOTE 13:	This band is restricted to operation with shared spectrum channel access as defined in 37.213.
NOTE 14:	This band is applicable in the USA only subject to FCC Report and Order FCC 20-51
NOTE 15: The requirements for this band are applicable only where no other NR or E-UTRA TDD operating band(s) are used within the frequency range of this band in the same geographical area. For scenarios where other NR or E-UTRA TDD operating band(s) are used within the frequency range of this band in the same geographical area, special co-existence requirements may apply that are not covered by the 3GPP specifications.
NOTE 16: DL operation in this band is restricted to 1526 – 1536 MHz and UL operation is restricted to 1627.5 – 1637.5 MHz and 1646.5 – 1656.5 MHz.
NOTE 17: This band is used for satellite service (NR NTN)
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