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1. Background
This contribution provides our views on the remaining issues of NTN system parameters including bands, FR name, TX–RX frequency separation, channel raster and sync raster. We also find that there may be some potential RAN1 impact when FDD mode is used in FR2 frequency range. So LS is proposed to be sent to RAN1. Draft LS is provided in the annex for discussion.
2. Discussion
2.1 FR name
For the FR name, there were several proposals in last meeting, i.e. FR2-0, extension of FR2-1 and FR2-0(-NTN). Each proposal has some justifications. Considering there’s not much experience on the TN operation and implementation of 10-24.25 GHz, we slightly support to use a separate FR name only in NTN specification TS 38.108 and TS 38.101-5 without touching the NR specification TS 38.104 and TS 38.101-1, -2 and -3. Regarding the following options in last RAN4 meeting,
· Option 1: Specify a new FR2-0-NTN sub-frequency range from 17.7 GHz up to 24.25 GHz. 
Note: This sub-frequency range FR2-0-NTN will extend current FR2 definition for NTN only (R4-2218489/P1)
· Option 2: Introduce FR2-0 subrange, to cover the full Ka band within FR2 (R4-2219971/P2)
· Option a: [17300] MHz – 24250 MHz
· Option b: [17700] MHz – 24250 MHz
· Option c: [19700] MHz – 24250 MHz
· Option d: [lower than 17300 MHz] – 24250 MHz
· Option 3: Extending FR2-1 downwards, keep DL (20GHz) and UL frequency (30GHz) of Ka band in one frequency range (R4-2218466/O1)
After more consideration, we propose to combine the three options to use FR2-1-NTN only in NTN specifications. For option 1 and option 2, the naming of FR2-0-(NTN) for DL and FR2-1 for UL may bring some small troubles for the specifications, for example, the specification may need to define the requirements like “for FR2-1 and FR2-0(-NTN)”. Using one FR2-1-NTN to cover both DL and UL name can solve this problem. The reason of using FR2-1 instead of FR2-0 is that UL is in FR2-1 range. Based on the above reasons, we have the following proposal,
Proposal 1: FR2-1-NTN is used for the FR name only in NTN specifications. TN specifications are not touched at current stage.
Table 1: Definition of frequency ranges for NTN
	Frequency range designation
	Corresponding frequency range 

	FR1
	410 MHz – 7125 MHz

	FR2-1-NTN
	[17700]-20200 MHz, [27500]-30000 MHz



Considering the frequency bands proposals in last meeting, the exact frequencies to be covered can be updated according to the final agreement.
2.2 TX–RX frequency separation
For the FDD Tx-Rx frequency separation, usually the Tx interference to Rx REFSENS is the main aspect to be considered from RF performance point of view. The fixed Tx-Rx separation can make sure that the filter attenuation and PA emission can be met in the separation. To our understanding, the Ka band Rx REFSENS is estimated not to be impacted by Tx emission due to the large UL and DL distance even there’s no help from filters. So flexible Tx-Rx frequency separation is feasible for Ka band in our understanding. So we support the following proposal,
Proposal 2: Flexible Tx-Rx frequency separation can be used for Ka band NTN FDD operation.
2.3 Channel raster and Sync raster
For channel raster, our understanding is that current TN FR2-1 approach can be reused by Ka band because the data SCS, SSB SCS, minimum CBW and maximum CBW are the same with TN FR2-1 frequency range.
For the detail channel raster and sync raster design, we checked the proposals in R4-2219378, we support the idea that TN approach can be reused. Some corrections are needed that Ka-band is FDD band 
Observation 1: We support the general idea in R4-2219378 for channel raster. Some corrections are needed such as Ka band is FDD band instead of TDD band. The final values can be updated according to the final agreements on the bands definition.
Similarly for the sync raster, we support the idea in R4-2219378 that some corrections and update may be needed in the end. For example the 240kHz SSB raster should be aligned within the positions of 120 kHz raster.
Observation 2: We support the general idea in R4-2219378 for channel raster. Some corrections and updates may be needed in the end.
2.5 LS to other groups
There were some proposals [2] in last meeting that LS should be sent to RAN1. We support the proposal of sending LS and think more information should be sent to RAN1. RAN2 may also need to know some information to see if there’s any impact on the specification. For the information which should be shared with RAN1 and RAN2, we have the following proposal.
Proposal 3: The following RAN4 decisions should be sent to RAN1 and CC to RAN2.
1. Band definition of R18 NTN, i.e FDD band instead of TDD band.
2. FR name decision.
3. Data SCS, SSB SCS, minimum CBW and maximum CBW. For the CBW, the information of mandatory or optional may also need to be shared.
4. Channel raster and sync raster design.
A draft LS is provided in annex for discussion.
3. Summary
In this contribution, we provide our views on FR name, Tx-Rx frequency separation, channel raster, sync raster and the LS to other groups. We have the following proposals and observations.
Proposal 1: FR2-1-NTN is agreed for the FR name only in NTN specifications. TN specifications are not touched at current stage.
Table 1: Definition of frequency ranges for NTN
	Frequency range designation
	Corresponding frequency range 

	FR1
	410 MHz – 7125 MHz

	FR2-1-NTN
	[17700]-20200 MHz, [27500]-30000 MHz



Proposal 2: Flexible Tx-Rx frequency separation can be used for Ka band NTN FDD operation.
Observation 1: We support the general idea in R4-2219378 for channel raster. Some corrections are needed such as Ka band is FDD band instead of TDD band. The final values can be updated according to the final agreements on the bands definition.
Observation 2: We support the general idea in R4-2219378 for channel raster. Some corrections and updates may be needed in the end.
Proposal 3: The following RAN4 decisions should be sent to RAN1 and CC to RAN2.
1. Band definition of R18 NTN, i.e FDD band instead of TDD band.
2. FR name decision.
3. Data SCS, SSB SCS, minimum CBW and maximum CBW. For the CBW, the information of mandatory or optional may also need to be shared.
4. Channel raster and sync raster design. 
A draft LS is provided in annex for discussion.
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1. Overall description
The R18 NTN system parameters have been discussed in RAN4 for several meetings. Some decisions have been made and they may have some impacts on the specifications in RAN1 and/or RAN2. RAN4 would like to share the following agreements with RAN1 and RAN2.
· FDD band is defined for R18 NTN Ka band, the detail band definition is still under discussion.
· FR2-1-NTN is defined for the FR name of NTN Ka band. The definition only exists in NTN specifications. TN FR name is not changed at current stage.
· For NTN operation above 10 GHz, 60 kHz and 120 kHz Sub-Carrier Spacing (SCS) are supported. 120 kHz and 240 kHz SCS are supported for SSB.
· 50, 100, and 200 MHz channel bandwidth are agreed for both 60 kHz and 120 kHz SCS, they’re mandatory for UE. 400 MHz CBW with 120 kHz SCS is agreed as optional for UE.
· The design of channel raster and sync raster follows the general principles for TN system parameters. The detail design is still under discussion.

2. Actions
To RAN1 group:
ACTION: 	RAN4 respectfully asks RAN1 and RAN2 to take the above information into account in R18 NTN related studies.

3. Dates of next TSG RAN WG4 meetings
TSG RAN WG4 Meeting #106-be	17th Apr – 26th Apr 2023 	Online, E-meeting
TSG RAN WG4 Meeting #107	22th May – 26th May 2023 	Korea
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