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Introduction
This Way Forward considers remaining issues from R4-2305856, Topic summary for [106bis-e][309] NR_NTN_enh_Part1, with the following list of topics/sub-topics/issues (presented in R4-2305856):
· Topic #1: System parameters
* Include band definition
· Sub-topic 1-1: Above 10 GHz NTN band definition and related parameters
· Issue 1-1-1: Lower bound of the above 10 GHz NTN frequency range
· Issue 1-1-2: Higher bound of the above 10 GHz NTN frequency range
· Issue 1-1-3: Options for naming of NTN frequency range(s)
· Issue 1-1-4: Options for NTN frequency range(s)
· Issue 1-1-5: Tx-Rx frequency separation
· Sub-topic 1-2: Channel raster and synchronization raster
· Issue 1-2-1: NR-ARFCN
· Issue 1-2-2: GSCN
· Sub-topic 1-3: LS to RAN1 & RAN2
· Issue 1-3-1: LS to RAN1
· Sub-topic 1-4: Deployment, Regulatory and Protection Requirements
· Issue 1-4-1: A common view of the main regulatory requirements
· Sub-topic 1-5: UE general topics
· Issue 1-5-1: Rel-18 handheld FR2-NTN
· Issue 1-5-2: Fixed and Mobile types FR2-NTN UEs
· Issue 1-5-3: NS usage

In this Way Forward we discuss only remaining issues from Topic#1 from email discussion summary for [106bis-e][309] NR_NTN_enh_Part1. 
Agreements
Sub-topic 1-1 (Issues 1-1-1, 1-1-2, 1-1-3, 1-1-4), updated: Above 10 GHz NTN band definition and related parameters
· Starting with option below and further work on the text proposal of “note 1 and note 2”. LS to RAN1/RAN2 can be considered. 
· It’s not precluded to further extend the frequency ranges in the future if needed and justified. 
· Agree the definition of NTN frequency ranges as shown in the Proposed Table 5.1-1 to be introduced to TS 38.101-5 and TS 38.108.
Proposed Table 5.1-1: Definition of NTN frequency ranges
	Frequency range designation
	Corresponding frequency range 

	FR1-NTN1
	410 MHz – 7125 MHz

	FR2-NTN2
	17300 MHz – 30000 MHz

	NOTE 1: [NTN bands within this frequency range are regarded as a FR1 band when references from other specifications.]
NOTE 2: [NTN bands within this frequency range are regarded as a FR2 band when references from other specifications.]




Sub-topic 1-1 (Issue 1-1-5): Tx-Rx frequency separation
· Flexible Tx-Rx frequency separation can be used for Ka band NTN FDD operation.

Sub-topic 1-2 (Issue 1-2-1) updated: NR-ARFCN
· Following global channel raster definition with step size as 4 and 8 (60 kHz, 120 kHz) for DL part and step size as 1 and 2 (60 kHz, 120 kHz) for uplink part.
· Note: Not preclude the possibility of operating with lower SCS. Companies to discuss if lower SCS could be used, such as at least 30 kHz. FFT maximum size constraint (4096) should be considered.
· The following channel raster NREF values for bands n512, n511 and n510 can be used as starting point for further check

	NR operating band
	ΔFRaster
(kHz) 
	Uplink
range of NREF
(First – <Step size> – Last)
	Downlink
range of NREF
(First – <Step size> – Last)

	n512
	60
	2070833 – <1> – 2112499
	[1553334]  – <4> – [1746666]

	
	120
	2070833 – <2> – 2112499
	[1553334]  – <8> – [1746664]

	n511
	60
	2084999 – <1> –2112499
	[1553334]  – <4> – [1746666]

	
	120
	2084999 – <2> –2112499
	[1553334]  – <8> – [1746664]

	n510
	60
	2070833 – <1> – 2084999
	[1553334]  – <4> – [1746666]

	
	120
	2070833 – <2> – 2084999
	[1553334]  – <8> – [1746664]



Sub-topic 1-2 (Issue 1-2-2) updated: GSCN
· Following global sync raster design, with step size as [12], [24] for 120 kHz and 240 kHz SCS of SS block. 
· LS can be considered to communicate with RAN1/RAN2 for system parameters.
· Note: Not preclude the possibility of operating with lower SCS. Companies to discuss if lower SCS could be used, such as at least 30 kHz.  
· Reuse and copy the following Table 3 GSCN parameters to NTN specifications for Ka bands.
Table 3: GSCN parameters for the global frequency raster
	Range of frequencies (MHz)
	SS block frequency position SSREF
	GSCN
	Range of GSCN

	3000 – 24250
	3000 MHz + N * 1.44 MHz, 
N = 0:14756
	7499 + N
	7499 – 22255



· Table 4 can be used as the starting point for Ka bands sync raster entries for further check.
Table 4: 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
	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.




Sub-topic 1-3 (Issue 1-3-1) updated: LS to RAN1 & RAN2
· RAN4 to agree to send LS to RAN1 & RAN2 for NTN topic in above 10 GHz for Rel-18 to inform on open issues and RAN4 progress.  Open issues and progress may include both RF and RRM.
· Note: THALES LS proposal merged with CATT LS

Sub-topic 1-5 (Issue 1-5-1): Rel-18 handheld FR2-NTN
· DO NOT consider NTN handheld in above 10 GHz.
· Note: Handheld is out of scope for FR2 NTN in Rel-18.

Sub-topic 1-5 (Issue 1-5-3) updated: NS usage
· Agree to use (at least) NS methodology. Specific adaptation/extension of NS framework for above 10 GHz may be added later on.
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Annex - GTW Discussion and Chairman Agreements (18/04/2023)
GTW discussion on April 18th
Issue 1-1-1: Lower bound of the above 10 GHz NTN frequency range
· Discussion:
· Huawei: We have concern whether we need to extend the lower bound considering future regulation plan step by step e.g. in future we may extend TN FR1 frequency ranges (WRC 2023).  We would like to have more time for checking. 
· CATT: For Ka bands, we are planning with FR2 like usage. Then if we further extend low bound to 10GHz, not sure the FR2 like usage assumption still valid or not. 
· Ericsson: We have concern to extend the range at current moment. We can consider step by step approach. 
· QC: We have similar concern better sticked to the frequency ranges which we already study so for.
· Nokia: We have similar concern as other companies. 
· ZTE: We share similar view as other companies, Ku band can be considered in later stage once approved in RAN-P. 
· Agreement: Keep the current low bound/high bound of Ka band from Rel-18 NTN WI. 
· It’s not precluded to further extend the frequency ranges in future if needed and justified. 
Issue 1-1-2: Higher bound of the above 10 GHz NTN frequency range
· Discussion:
· Huawei: We also have concern on the upper bound extension. 
· Ericsson: We focused on Ka Band in Rel-18 NTN WID; we can update the frequency range in later stage. 
· ZTE: We share similar view as other companies.

Issue 1-1-4: Options for NTN frequency range(s)
· Discussion:
· ZTE: Currently, we only have L/S band for FR1. 
· CATT: For FR1, no strong opinion. For FR2, we need to check the impact to RAN1/RAN2. 
· Nokia:  We proposed option 5 to be aligned across NTN FR1, and FR2. We are also ok with option 4.
· Inmarsat: This will be only specified in RAN4 specification. 
· Huawei: This only covered by RAN4 NTN specification, and reusing FR2 signalling. 
· Nokia: That’s the motivation we have two notes in table to avoid the impact on RAN2 signalling design. 
· Thales: Agree with option 4 and sending LS to RAN1/RAN2. 
· QC: I’m fine with option 4 and option 5. 
· EchoStar: We are ok to move forward, but we don’t want companies use this as excuse to block other above 10GHz NTN bands introduction in the future. 
· Eutelsat: We share similar view as EchoStar, in previous RAN-P we have contribution for Ku band introduction. Similar treatment of FR1 L/S band and above 10GHz NTN band different. 
· QC: We can consider Ku band in the future and focus on Ka band now. 
· Agreement:
· Starting with option 5 and further work on the text proposal of “note 1 and note 2”. LS to RAN1/RAN2 can be considered. 
· It’s not precluded to further extend the frequency ranges in the future if needed and justified. 
Issue 1-1-5: Tx-Rx frequency separation
· Discussion:
· Huawei: We would like to check details. 
· Thales: We have t-doc on UE side regarding duplex architecture in thread [140]. We believe flexible Tx-Rx frequency separation possible. 
Issue 1-2-1: NR-ARFCN
· Discussion
· ZTE: It’s better to check the values offline. 
· Ericsson: We need to switch DL and UL part. 
· CATT: We can work on the details offline. 
· ZTE: Step size as 4/8 for Ka bands?
· Ericsson: We can go with step size 4/8.
· Agreement:  Following global channel raster definition with step size as 4 and 8 (60kHz, 120kHz) for DL part and step size as 1 and 2 (60kHz, 120kHz) for uplink part.
Issue 1-2-2: GSCN
· Agreement: Following global sync raster design, with step size as [12], [24] for 120kHz and 240kHz SCS of SS block. 
· LS can be considered to communicate with RAN1/RAN2 for system parameters.

Issue 1-3-1: LS to RAN1
· Discussion:
· Ericsson: We need to clarify which part needs to be checked by RAN1 and RAN2.
· Agreement: Further work on LS drafting to RAN1/RAN2 based on CATT draft version 


