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1 Introduction
A WF [1] on introduction of the satellite L-/S-band was agreed in RAN4#107 meeting. The following a way forward and agreement for system parameters are made:
-
15MHz channel bandwidths is specified for the band n254


FFS: On whether it should be optional or mandatory
In this contribution, we would like to further discuss the 15MHz channel bandwidth of NTN n254. 
2 Discussion
The path loss between satellite and UE is extremely high. Such 2GHz, the pathloss is 195dB with GEO, 170dB with LEO-1200(satellite altitude 1200km), 165dB with LEO-600(satellite altitude 600km). According to the link budget results in 38.821, even with idealistic assumptions, the UL bandwidth only 360khz, the margin is quite limited. To get higher successful transmission rate, higher PSD will be needed within the same MOP, narrower transmission bandwidth is always preferred. Even wider channel bandwidth is mandatory, it will be rarely fully used in the field.  
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And satellite energy supply is limit, most probability only solar energy. High throughput and large transmission power of wide bandwidth will be a burden for the satellite. 

Proposal 1:  Due to the limited link budget margin between SAN and UE, the narrower transmission bandwidth is always preferred. Wider channel bandwidth will be rarely fully used in the field. 15MHz is proposed to be optional.

	Definitions for parameters
	Per
	M
	FDD-TDD

DIFF
	FR1-FR2

DIFF

	channelBWs-DL

Indicates for each subcarrier spacing the UE supported channel bandwidths.
Absence of the channelBWs-DL (without suffix) for a band or absence of specific scs-XXkHz entry for a supported subcarrier spacing means that the UE supports the channel bandwidths among [5, 10, 15, 20, 25, 30, 40, 50, 60, 80, 100] and [50, 100, 200] that were defined in clause 5.3.5 of TS 38.101-1 version 15.7.0 [2] and TS 38.101-2 version 15.7.0 [3] for the given band or the specific SCS entry. For IAB-MT, to determine whether the IAB-MT supports a channel bandwidth of 100 MHz, the network checks channelBW-DL-IAB-r16.
For FR1, the bits in channelBWs-DL (without suffix) starting from the leading / leftmost bit indicate 5, 10, 15, 20, 25, 30, 40, 50, 60 and 80MHz. For FR2, the bits in channelBWs-DL (without suffix) starting from the leading / leftmost bit indicate 50, 100 and 200MHz. The third / rightmost bit (for 200MHz) shall be set to 1. For IAB-MT the third / rightmost bit (for 200MHz) is ignored. To determine whether the IAB-MT supports a channel bandwidth of 200 MHz, the network checks channelBW-DL-IAB-r16.
For FR1, the leading/leftmost bit in channelBWs-DL-v1590 indicates 70MHz, the second leftmost bit indicates 45MHz, the third leftmost bit indicates 35MHz, the fourth leftmost bit indicates 100MHz and all the remaining bits in channelBWs-DL-v1590 shall be set to 0. The fourth leftmost bit (for 100MHz) is not applicable for bands n41, n48, n77, n78, n79 and n90 as defined in TS 38.101-1 [2]. For each band, RedCap UEs shall indicate supporting the maximum of those channel bandwidths that are less than or equal to 20 MHz for FR1 and less than or equal to 100 Mhz for FR2, taking restrictions in TS 38.101-1 [2] and TS 38.101-2 [3] into consideration. For each band, NTN capable UEs shall indicate the supported channel bandwidths for FR1, taking restrictions in TS 38.101-5 [34] into consideration.

This feature is applicable only for FR1 and FR2-1 band, otherwise it is absent.

NOTE:
To determine whether the UE supports a specific SCS for a given band, the network validates the supportedSubCarrierSpacingDL and the scs-60kHz.
To determine whether the UE supports a channel bandwidth of 90 MHz, the network may ignore this capability and validate instead the channelBW-90mhz, the supportedBandwidthCombinationSet and the supportedBandwidthCombinationSetIntraENDC. To determine whether the UE supports a channel bandwidth of 400 MHz, the network may ignore this capability and validate the supportedBandwidthCombinationSet, the supportedBandwidthCombinationSetIntraENDC, and the supportedBandwidthDL. For serving cell(s) with other channel bandwidths the network validates the channelBWs-DL, the supportedBandwidthCombinationSet, the supportedBandwidthCombinationSetIntraENDC, the asymmetricBandwidthCombinationSet (for a band supporting asymmetric channel bandwidth as defined in clause 5.3.6 of TS 38.101-1 [2]), supportedBandwidthDL and supportedMinBandwidthDL..
	Band
	Yes
	N/A
	N/A


Meanwhile, 15MHz and 20MHz on n256 and n255 has the similar issue. There are UE capability parameters: channelBWs-DL and channelBWs-UL [2]. The bitmap in channelBWs-DL/channelBWs-UL indicates UE supported channel bandwidths for each subcarrier spacing. In other words, the channel bandwidths supported or not by UE depends on implementation.   
Proposal 2: 15 MHz bandwidths are specified as legacy, and all channel bandwidth are optional. 
3
Conclusions

In this contribution, we discussed the 15MHz channel bandwidth of NTN n254 and gave the following proposal.
Proposal 1:  Due to the limited link budget margin between SAN and UE, the narrower transmission bandwidth is always preferred. Wider channel bandwidth will be rarely fully used in the field. 15MHz is proposed to be optional.
Proposal 2: 15 MHz bandwidths are specified as legacy, and all channel bandwidth are optional. 
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