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[bookmark: _Ref124671424][bookmark: _Ref71620620][bookmark: _Ref124589665]Introduction
In RAN1#115, RAN1 discussed some aspects related to NTN above 10 GHz. The following agreements were made [1].
	[bookmark: _Hlk148954808]Agreement
Confirm working assumption from RAN1#114-bis on reference SCS for K_offset and K_MAC.

Agreement
Confirm working assumption from RAN1#114-bis on the TA reporting granularity.

Agreement
The working assumption for cell search procedure is replaced with the following, and confirmed:
For operation in FR2-NTN, for cell search procedure, Case D and Case E in TS 38.213 are used to allow FDD operation in bands defined by FR2-NTN without any update to SSB pattern.

Agreement
Confirm the working assumption from RAN1#114-bis on the PRACH configuration.

Working assumption
For PRACH configuration for operation in FR2-NTN, Table 6.3.3.2-4 of TS 38.211 is used as baseline.
FFS: Whether further modifications to the PRACH configuration Table would be needed


Agreement
Create an LS response for RAN4 with the following text, and copy the relevant RAN1 agreements and conclusions made for FR2-NTN in the LS:

Overall description
RAN1 would like to thank RAN4 for their LS R4-2305926 (R1-2304309) on the operation of NR over NTN in frequency bands above 10 GHz.
RAN1 have had discussion on the topic over the past meetings and have reached a number of agreements, but some topics are still under consideration. The topics still under consideration are mainly related to the timing requirements associated to operation in bands defined by FR2-NTN. To help RAN1 progressing on the topic, it would be appreciated if RAN4 could provide the timing requirements for supporting NR over NTN in bands defined by FR2-NTN.

Actions:
[bookmark: _Hlk158282009]RAN1 respectfully asks RAN4 to provide a response to the above question in order to aid the RAN1 discussions related to timing accuracy requirements.


In this contribution, the remaining issues were discussed for the RAN1 impact to support RAN4 work for NTN above 10GHz.

Discussion
PRACH configuration for operation in FR2-NTN
In RAN1#115, the working assumption was confirmed with one FFS bullet left regarding whether further modification of the PRACH configuration table is needed. 
	Agreement
Confirm the working assumption from RAN1#114-bis on the PRACH configuration.

Working assumption
[bookmark: _Hlk158292946]For PRACH configuration for operation in FR2-NTN, Table 6.3.3.2-4 of TS 38.211 is used as baseline.
FFS: Whether further modifications to the PRACH configuration Table would be needed


 
As for the PRACH configuration issues for NR over NTN operation in FR2-NTN, we support to reuse Table 6.3.3.2-4 of TS 38.211 for PRACH configuration for operation in FR2-NTN. While for the FFS, in our view, Table 6.3.3.2-4 of TS 38.211 can work for PRACH preambles applicable to FR2-NTN FDD. There is no need to make any modifications to this table. Furthermore, it would be not proper to introduce new features in maintenance phase. Therefore, it is proposed to reuse Table 6.3.3.2-4 of TS 38.211 without modification.
 Proposal 1: Reuse Table 6.3.3.2-4 of TS 38.211 without modification for PRACH configuration for operation in FR2-NTN.

Topics related to the FR2-NTN timing requirements
In RAN1#115, some issues were deferred to be discussed and wait for RAN4’s further agreements on timing requirement for the operation of FR2-NTN. Therefore, the LS was sent in R1-2312553 to RAN4.
With respect to RAN4’s progress, in RAN4#109 in November 2023, some agreements related to the FR2-NTN timing accuracy requirements were achieved as follows [2].
	R4-2321495	Draft CR on VSAT UE timing requirements for NTN in above 10GHz
		Type: draftCR		For: Endorsement
		38.133 v18.3.0	  CR-  rev  Cat:  (Rel-18)

		Source: Samsung
Decision:		Endorsed.
==The related contents in the endorsed draft CR in R4-2321495======
7.1C.2	Requirements
The UE initial transmission timing error shall be less than or equal to Te_NTN where the timing error limit value Te_NTN. 
Te_NTN is specified in Table 7.1C.2-1 for FR1.
Te_NTN is specified in Table 7.1C.2-2 and Table 7.1C.2-3 for VSAT UE in FR2-NTN.
This requirement applies:
-	when it is the first transmission in a DRX cycle for PUCCH, PUSCH and SRS, or it is the PRACH transmission, or it is the msgA transmission..
The UE shall meet the Te_NTN requirement for an initial transmission provided that at least one SSB is available at the UE during the last 160 ms. The reference point for the UE initial transmit timing control requirement shall be the downlink timing of the reference cell minus .
The downlink timing is defined as the time when the first path (in time) of the corresponding downlink frame used by the UE to determine downlink timing is received from the reference cell at the UE antenna. 
NTA for PRACH is defined as 0.  (in Tc units) for other channels is the difference between UE transmission timing and the downlink timing immediately after when the last timing advance in clause 7.3 was applied. or after the last update in   or .
The value of NTA-offset depends on the duplex mode of the cell in which the uplink transmission takes place and the frequency range (FR). NTA-offset is defined in Table 7.1.2-2.
 and  are as defined in TS38.211 [6].

Table 7.1C.2-1: Te_NTN Timing Error Limit
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	Te_NTN

	1
	15
	15
	29*64*Tc

	
	
	30
	24*64*Tc

	
	
	60
	N/A

	
	30
	15
	24*64*Tc

	
	
	30
	22*64*Tc

	
	
	60
	N/A

	Note 1:	Tc is the basic timing unit defined in TS 38.211 [6]



Table 7.1C.2-2: Te_NTN Timing Error Limit for fixed VSAT is served by GSO and fixed VSAT is served by NGSO
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	Te_NTN

	FR2-NTN
	120
	60
	13*Tc

	
	
	120
	7.5*Tc

	
	240
	60
	13*Tc

	
	
	120
	7.5*Tc

	Note 1:	Tc is the basic timing unit defined in TS 38.211 [6]



Editor’s Note: FFS on the applicable side condition for fixed VSAT is served by NGSO
Table 7.1C.2-3: Te_NTN Timing Error Limit for mobile VSAT is served by GSO
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	Te_NTN

	FR2-NTN
	120
	60
	13*Tc

	
	
	120
	[Higher value than 7.5]*Tc

	
	240
	60
	13*Tc

	
	
	120
	[Higher value than 7.5]*Tc

	Note 1:	Tc is the basic timing unit defined in TS 38.211 [6]



Editor’s Note: FFS on the definition or how to differentiate fixed VST and mobile VSAT



However, it has not achieved consensus/agreements in RAN4 with respect to the requirement on Timing Error Limit, Te_NTN, for 60kHz and 120kHz for mobile VSAT served by GSO.  And RAN4 shall continue the discussion in RAN4#110.
Based on the discussion in RAN1#115, RAN1 remaining issues highly depend on the RAN4 progress on Timing Error limit. Considering RAN4 has not agreed all values for Timing Error limit, it is proposed to defer the discussion related with timing error requirement in RAN1#116 and wait the reply of RAN4 to continue the discussion.
[bookmark: _Hlk158282386]Proposal 2: Defer the discussion related with timing error requirement in RAN1#116 to wait for further RAN4 progress.

Conclusions
According to the above discussions, we have the following proposals:
Proposal 1: Reuse Table 6.3.3.2-4 of TS 38.211 without modification for PRACH configuration for operation in FR2-NTN.
Proposal 2: Defer the discussion related with timing error requirement in RAN1#116 to wait for further RAN4 progress.
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