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Introduction
In [1], the remaining system parameter is following:
· 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. 

In this paper, we present our view on the remaining issue for IoT NTN system parameter.
Discussion
In RAN4#104-e, it is agreed that 100kHz raster is kept the same as NB-IoT TN UE, therefore, the clause in TS 36.101 for carrier frequency and EARFCN for NB1 and NB2 TN UE could be reused for IoT NTN. The carrier frequency of category NB1/NB2 in the downlink is designated by the E-UTRA Absolute Radio Frequency Channel Number (EARFCN) in the range 0 – 262143 and the Offset of category NB1/NB2 Channel Number to EARFCN in the range {-10,-9,-8,-7,-6,-5,-4,-3,-2,-1,-0.5,0,1,2,3,4,5,6,7,8,9} for FDD. As the standalone should be prioritized, the MDL (-0.5) could be reused according to note 4 inTS 36.101.
NOTE 4:	For the carrier including NPSS/NSSS for stand-alone operation, MDL = -0.5.
[bookmark: _Hlk108187448][bookmark: _Hlk110871838]The MDL definition in NOTE 4 is for anchor carrier for legacy NB-IoT, for non-anchor carrier, the MDL is selected from {-10,-9,-8,-7,-6,-5,-4,-3,-2,-1,-0.5,0,1,2,3,4,5,6,7,8,9} for FDD according to legacy NB-IoT requirement. The legacy NB-IoT raster DL offset may be defined using the reference to the in-band and guard-band operation and orthogonality between any NB carrier is guaranteed by placing it in LTE RB grid. For standalone deployment and keeping orthogonality between the NB carriers,  it is only possible with MDL =-0.5 as shown in Figure 1. Nonetheless, there will be 8 unused subcarriers between anchor and non-anchor carriers and this will fragment the spectrum usage. To avoid this, a different MDL needs to be defined.
[bookmark: _Ref115452994]In the legacy NB-IoT specification, MDL is selected from {-10, -9, -8, -7, -6, -5, -4, -3, -2, -1, -0.5, 0, 1, 2, 3, 4, 5, 6, 7, 8, 9} for FDD, which results in unutilized spectrum resources for orthogonal arrangement between anchor and non-anchor carrier since between anchor and non-anchor carriers there are 8 unused subcarriers as the closest possible selection.
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Figure 1: Example of closest standalone anchor and non-anchor carriers deployment
Table 1 lists the MDL value with different number of empty subcarriers between anchor and non-anchor carrier, the offset from the anchor carrier, and the offset from 100KHz raster for non-anchor carrier (MDL) for stand-alone deployment.
Table 1: MDL with the number of empty subcarriers between anchor and non-anchor, offset from anchor carrier, and offset from 100KHz channel raster.
	Empty subcarriers between Anchor and non-anchor
	0
	1
	2
	3
	4
	5
	6
	7
	8

	Offset from Anchor(KHz)
	180
	195
	210
	225
	240
	255
	270
	285
	300

	Offset from 100KHz raster(KHz)
	-20
	-5
	10
	25
	40
	-45
	-30
	-15
	0

	MDL
	-4.5
	-1.5
	1.5
	4.5
	7.5
	-9.5
	-6.5
	-3.5
	-0.5



	Empty subcarriers between Anchor and non-anchor
	0
	1
	2
	3
	4
	5
	6
	7
	8

	Offset from Anchor(KHz)
	-180
	-195
	-210
	-225
	-240
	-255
	-270
	-285
	-300

	Offset from 100KHz raster(KHz)
	20
	5
	-10
	-25
	-40
	45
	30
	15
	0

	MDL
	 3.5
	 0.5
	  -2.5
	 -5.5
	  -8.5
	 8.5
	 5.5
	 2.5
	-0.5



So, from the Table 1, it can be observed that a new set of MDL needs to be introduced to have the integer of subcarrier (0 to 8) between two NB-IoT carriers, and the set of MDL is {-9.5, -8.5, -6.5, -5.5, -4.5, -3.5, -2.5 -1.5, -0.5, 0.5, 1.5, 2.5, 3.5, 4.5, 5.5, 7.5, 8.5}. If the offset tones extend to 14, the the set of MDL is {-9.5, -8.5,-7.5, -6.5, -5.5, -4.5, -3.5, -2.5 -1.5, -0.5, 0.5, 1.5, 2.5, 3.5, 4.5, 5.5, 6.5, 7.5, 8.5, 9.5}, this is aligned with 21 elements of MDL in legacy NB-IoT.
[bookmark: _Ref115453005]In Rel-18 for NB-IoT over NTN, MDL is selected from -9.5, -8.5,-7.5, -6.5, -5.5, -4.5, -3.5, -2.5 -1.5, -0.5, 0.5, 1.5, 2.5, 3.5, 4.5, 5.5, 6.5, 7.5, 8.5, 9.5} for FDD, which opens the possibility of having no unused subcarriers (i.e., no unutilized resources) between anchor and non-anchor carriers with orthogonality design.
Compared with the MDL set currently in the specification {-10,-9,-8,-7,-6,-5,-4,-3,-2,-1,-0.5,0,1,2,3,4,5,6,7,8,9} for FDD, the above new MDL set that allows having 0 to 14 subcarriers between anchor and non-anchor carrier is offset with 0.5 and thus the new M-DL value could be derived from the formula:
MDL = MDL + 0.5
The above formula means that the UE could derive a new value (i.e., 0 to 8 subcarriers between anchor and non-anchor carrier) when the legacy offset value is signalled from network. In specification, this could be done by adding new note below:
NOTE 5: For the carrier not including NPSS/NSSS for stand-alone operation, MDL = MDL + 0.5. 
[bookmark: _Ref115453014][bookmark: _Ref117692024]Re-using the existing set introducing a new note for deriving a new MDL value defining MDL = MDL + 0.5 and this is option 2 in WF [1].
Conclusions
In this contribution, we present our view on the raster design for IoT NTN UE with below observations and proposal:
Observation 1 In the legacy NB-IoT specification, MDL is selected from {-10, -9, -8, -7, -6, -5, -4, -3, -2, -1, -0.5, 0, 1, 2, 3, 4, 5, 6, 7, 8, 9} for FDD, which results in unutilized spectrum resources for orthogonal arrangement between anchor and non-anchor carrier since between anchor and non-anchor carriers there are 8 unused subcarriers as the closest possible selection.
Observation 2 In Rel-18 for NB-IoT over NTN, MDL is selected from -9.5, -8.5,-7.5, -6.5, -5.5, -4.5, -3.5, -2.5 -1.5, -0.5, 0.5, 1.5, 2.5, 3.5, 4.5, 5.5, 6.5, 7.5, 8.5, 9.5} for FDD, which opens the possibility of having no unused subcarriers (i.e., no unutilized resources) between anchor and non-anchor carriers with orthogonality design.
Proposal-1: Re-using the existing set introducing a new note for deriving a new MDL value defining MDL = MDL + 0.5 and this is option 2 in WF [1].
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