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1. Background
This contribution provides further analysis for the remaining issues for the NTN enhancement WI according to the WF [1] in last RAN4 meeting.
2. Discussion
2.1 SS raster entries per operating band
For the following two options in last RAN4 meeting [1], 
· Option 1: Use following GSCN for Ka-band as following
Table 2: Applicable SS raster entries per operating band (FR2-NTN)
	NR operating band
	SS Block SCS
	SS Block pattern
(note 1)
	Range of GSCN
(First – <Step size> – Last)

	n512
	120 kHz
	Case D
	17448 – <12> – 19428

	
	240 kHz
	Case E
	17472– <24> – 19416

	n511
	120 kHz
	Case D
	17448 – <12> – 19428

	
	240 kHz
	Case E
	17472– <24> – 19416

	n510
	120 kHz
	Case D
	17448 – <12> – 19428

	
	240 kHz
	Case E
	17472– <24> – 19416

	NOTE 1:	SS Block pattern is defined in section 4.1 in TS 38.213.



· Option 3: Remove [] from agreed WF at RAN4#106-bis-e
Table 2: Applicable SS raster entries per operating band
	NR operating band
	SS Block SCS
	SS Block pattern
(note 1)
	Range of GSCN
(First – <Step size> – Last)

	n512
	120 kHz
	Case D
	17444 – <12> – 19424

	
	240 kHz
	Case E
	17456 – <24> – 19400

	n511
	120 kHz
	Case D
	17444 – <12> – 19424

	
	240 kHz
	Case E
	17456 – <24> – 19400

	n510
	120 kHz
	Case D
	17444 – <12> – 19424

	
	240 kHz
	Case E
	17456 – <24> – 19400

	NOTE 1:	SS Block pattern is defined in section 4.1 in TS 38.213.



We prefer option 3 more because the distances of the SS raster entries of the NTN bands of TN bands are integer number of 17.28 MHz which is the step of FR2 global SS raster step.
The following explains the option 3 justification base on the DL frequency range 17.3 - 20.2 GHz.
The sync raster frequencies for the chosen GSCN can be calculated as shown in the following table.
	GSCN
	17444
	17448
	17456
	19400
	19424
	22390note

	N
	9945
	9949
	9957
	11901
	11925
	134

	Frequency (MHz)
	17320.8
	17326.56
	17338.08
	20137.44
	20172
	26565.6

	Note: 22390 is the beginning of the GSCN entry for n257 240 kHz SSB
	NR operating band
	SS Block SCS
	Range of GSCN
(First – <Step size> – Last)

	n257
	120 kHz
	22388 – <1> – 22558

	
	240 kHz
	22390 – <2> – 22556






24250.08MHz is the first entry of the FR2 SS raster, (24250.08-17320.8)/17.28=401, but (24250.08-17326.56)/17.28=400.67. Therefore 17444 should be used as the beginning of SS raster entries. 
For the beginning of the step size <24>, the justification of 17456 can be that (26565.6-17338.08)/34.56=267. 26565.6 MHz is the SS raster frequency of n257 SSB for 240 kHz SSB SCS.
So in order to make the NTN band SS raster entries aligned with TN SS raster entries, we propose,
Proposal 1: Option 3 is agreed as the SS raster entries for the following NTN bands.
Table 2: Applicable SS raster entries per operating band
	NR operating band
	SS Block SCS
	SS Block pattern
(note 1)
	Range of GSCN
(First – <Step size> – Last)

	n512
	120 kHz
	Case D
	17444 – <12> – 19424

	
	240 kHz
	Case E
	17456 – <24> – 19400

	n511
	120 kHz
	Case D
	17444 – <12> – 19424

	
	240 kHz
	Case E
	17456 – <24> – 19400

	n510
	120 kHz
	Case D
	17444 – <12> – 19424

	
	240 kHz
	Case E
	17456 – <24> – 19400

	NOTE 1:	SS Block pattern is defined in section 4.1 in TS 38.213.



2.3 Request on additional CBW and SCS support on Ka band
In last RAN4 meeting, the request on additional CBW and SCS supporting on Ka Band [3] was raised. In summary, the contribution raised the following requests,
1) Using FR1 methodology to support small CBW support through 30 kHz SCS.
Current Ka band methodology uses FR2 approach, whether 30 kHz SCS can be used for Ka band should be decided by RAN1/RAN2. Some system performance and specification impacts should be evaluated. For the RAN4 impact, it can be evaluated in parallel with RAN1/RAN2 if this approach is agreed in the group. If the BS type is still 2-O, the impact may be limited to the FRC, interference signal configuration, etc. But if BS type can be 1-H, 1-C, the impact will be much larger.
Observation 1: 30 kHz SCS support using FR1 methodology on Ka band should be evaluated by RAN1/RAN2 first from system performance and specification impact aspects. RAN4 can also do some study in parallel if this approach is agreed in the group.
Proposal 2: The small CBW request should be proposed in RAN1 (and RAN2), the study and discussion should be led by RAN1.
2) Smaller guard band
It seems guard band design can be studied and decided by RAN4 alone. But this study or discussion should be started when the decision of the above issue is clear.
Proposal 3: The smaller guard band study in RAN4 should be postponed until the decision and the methodology of the small BW support is clear.
3) Shorter CP
The CP length evaluation belongs to RAN1, so it should also be proposed in RAN1.
Proposal 4: Shorter CP proposal should be proposed in RAN1.
There’s another issue that this request is raised a little late considering there may need lots of work to do. Whether it belongs to the WI scope may need some clarification.
Proposal 5: The relationship of the study on additional CBW/SCS support on Ka band and the WI completion should be clarified.
3. Summary
This contribution provides our analysis for the remaining issues for NTN system parameters. The followings are our proposals and observations.
For SS raster entries,
Proposal 1: Option 3 is agreed as the SS raster entries for the following NTN bands.
Table 2: Applicable SS raster entries per operating band
	NR operating band
	SS Block SCS
	SS Block pattern
(note 1)
	Range of GSCN
(First – <Step size> – Last)

	n512
	120 kHz
	Case D
	17444 – <12> – 19424

	
	240 kHz
	Case E
	17456 – <24> – 19400

	n511
	120 kHz
	Case D
	17444 – <12> – 19424

	
	240 kHz
	Case E
	17456 – <24> – 19400

	n510
	120 kHz
	Case D
	17444 – <12> – 19424

	
	240 kHz
	Case E
	17456 – <24> – 19400

	NOTE 1:	SS Block pattern is defined in section 4.1 in TS 38.213.



For request on additional CBW and SCS support on Ka band,
Observation 1: 30 kHz SCS support using FR1 methodology on Ka band should be evaluated by RAN1/RAN2 first from system performance and specification impact aspects. RAN4 can also do some study in parallel if this approach is agreed in the group.
Proposal 2: The small CBW request should be proposed in RAN1 (and RAN2), the study and discussion should be led by RAN1.
Proposal 3: The smaller guard band study in RAN4 should be postponed until the decision and the methodology of the small BW support is clear.
Proposal 4: Shorter CP proposal should be proposed in RAN1.
Proposal 5: The relationship of the study on additional CBW/SCS support on Ka band and the WI completion should be clarified.
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