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Introduction
In RAN#95e meeting, the work item [RP-221556] on NB-IoT/eMTC core & performance requirements for NTN was approved as one of Rel-18 RAN4 package. In the last RAN4 meeting, we have reached good progress on the system parameters for IoT over NTN, however there are still some open issues left for further discussions. In this contribution, we want to share some further analysis for it..
The following way forward is proposed:
· SAN Foffset: Agree on reuse of Foffset for NTN operation as baseline way forward. Further improvements can be discussed, but if not agreeable next meeting they would not be covered in this WI.
· MDL non-anchor values: Further discuss:
· Option 1: Reuse existing MDL values for non-anchor carriers
· Option 2: Non-anchor carrier M-DL enhancement where limited to a general shift of MDL+0.5 for non-anchor carriers
Rule out Option 3 (explicit addition of new offset values) as it would seem to require new signalling from eNB to UE. 
· Channel Numbering: Band 256 and 255 are based on 100KHz channel raster
	NTN Operating
Band
	ΔFRaster (kHz)
	Downlink
	Uplink

	
	
	FDL_low (MHz)
	NOffs-DL
	Range of NDL

	FUL_low (MHz)
	NOffs-UL
	Range of NUL

	256
	100
	2170
	229076
	229076 –<1>– 229375
	1980
	261844
	261844 –<1>– 262143

	255
	100
	1525
	228736
	228736 – <1>– 229075
	1626.5
	261504
	261504 –<1>– 261843

	NOTE:	The channel numbers that designate carrier frequencies so close to the operating band edges that the carrier extends beyond the operating band edge shall not be used. <Add for Cat-M1 the following>: This implies that the first 7 channel numbers at the lower operating band edge and the last 6 channel numbers at the upper operating band edge shall not be used for channel bandwidths of 1.4 MHz.



· NOTE: there could be option to have 200KHz channel raster in the future for other bands.
· FFS whether to capture the above NOTE in TS or WF.
Discussion on system parameters for IoT over NTN
2.1. Channel spacing
In the previous RAN4 meeting, there were some initial discussions on frequency ranges between NB-IoT carriers and it’s still kept open for further discussions. Some companies argued that 200kHz freq offset is only applicable to the edge of RF bandwidth as shown in the following Figure 1, however other companies argued that 200kHz freq gap is not only applicable to the edge of RF bandwidth and but also applicable for adjacent standalone NB-IoT carriers based on the current NB-IoT BS ACLR/UEM requirement which is somehow also aligned with the practical deployment.  
[image: ]
Figure 1. the illustration of standalone NB-IoT carrier placement within the RF bandwidth
Indeed based on the coexistence study back to Rel-13 NB-IoT, 200kHz frequency gap is proposed for 100kHz guard band between standalone NB-IoT carrier and GSM carriers from the coexistence perspective. When defining the UEM requirement for standalone NB-IoT BS, it was agreed that the existing MSR UEM requirement specified in clause 6.6.2.2 of TS 37.104 for BC2 operation is reused for all operating bands using the same Foffset, RAT value (200kHz)for NB-IoT as for GSM. In other words, frequency offset 200kHz should be applicable for the edge of RF bandwidth and this should be also applicable for channel arrangement of adjacent NB-IoT carriers from coexistence perspective. 
For Rel-18 IoT over NTN, the legacy100kHz guard band next to the edge of RF bandwidth might be questionable as we mentioned in the last RAN4 meeting. Based on the initial simulation results between IoT over NTN and TN NR as presented in the last RAN4 meeting, SAN DL ACLR requirement of IoT over NTN should not be the bottleneck anymore, the current ACLR/UEM requirement of NR over NTN in Rel-17 should be sufficient, therefore we propose to remove the 100kHz guard band for both of next to the edge of RF bandwidth and  between adjacent NB-IoT carriers.  
Proposal 1: propose to remove the 100kHz guard band for both of next to the edge of RF bandwidth and between adjacent NB-IoT carriers.-
2.2. M_DL for standalone NB-IoT non-anchor carriers
During the last RAN4 meeting, there were some candidate proposals to improve the spectral utilization between adjacent anchor carrier and non-anchor carriers by adjusting the M_DL value of non-anchor carriers to ensure its orthogonality between anchor carriers and non-anchor carriers. Indeed this issue has already been identified back to Rel-14 as agreed in [6], we could understand its motivation, however we don’t see its urgency to further update M_DL value for non-acnhor carrier especially considering this was not specified for TN NB-IoT system yet. Since we are seeking to reuse the existing TN NB-IoT design as much as possible, at least we propose not to consider it in this Release and still follow the same M_DL value for TN FDD band.
Proposal 2: to follow the same M_DL value of TN FDD band in Rel-18.
Conclusions
In this contribution, we want to share some further consideration on system parameters for IoT over NTN and observations and proposals are made as following:
Proposal 1: propose to remove the 100kHz guard band for both of next to the edge of RF bandwidth and between adjacent NB-IoT carriers.-
Proposal 2: to follow the same M_DL value of TN FDD band in Rel-18.
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