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Introduction
In RAN1 #113 meeting, RAN4 sent an LS [1] to inform RAN1 and RAN2 of the status of RAN4 discussions on NTN above 10 GHz. Based on the LS, some discussions occurred in RAN1 #114 meeting [2] and RAN1 #114bis meeting [3]. The agreements made in RAN1 #114bis meeting [3] are listed below. 

	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 would be needed

Conclusion
For operation in FR2-NTN, the value range in ms for K_offset and K-MAC shall be the same as for Rel-17 NR over NTN.

Working assumption
For operation in FR2-NTN, use a reference SCS of 15 kHz for the indication of K_offset and K_MAC.

Working assumption
For operation in FR2-NTN, for cell search procedure, at least Case D in TS 38.213 is used to allow FDD operation in bands defined by FR2-NTN without any update to SSB pattern.
FFS: whether Case E can also be used

Conclusion
For operation in FR2-NTN and for Rel-18, no additional MAC CE TCI application delay is introduced to facilitate mechanical beam steering with VSAT.

Working assumption
From RAN1 perspective, for operation in FR2-NTN, the granularity used for TA reporting is the same as corresponding to the reference subcarrier spacing applied for K_offset.



In this contribution, we provide our views on the aspects to support RAN4 work on NTN above 10 GHz. 
Discussion
It is mentioned in RAN4’s LS [1] that the maximum timing errors () defined in Rel-17 NR NTN may not be compatible with 60 kHz and 120 kHz SCS due to lower CP length. 

Subsequently, RAN1 discussed the sources of timing errors [4], which include UE implementation timing error, satellite position accuracy, UE position accuracy, common TA modelling errors, etc. Various solutions were proposed to reduce the timing errors for some sources, e.g., third order derivative of common TA, configuring extended CP, negative TA indication in TAC. 

At this stage, it is unclear on the exact value of the maximum timing errors for NR NTN above 10 GHz, which is still under RAN4 discussions. Hence, it is pre-mature for RAN1 to investigate the solutions to reduce the timing errors. 

We propose that RAN1 should wait for RAN4’s decision on the maximum timing error and their associated requirements before exploring any enhancements on reducing uplink transmission timing errors. 

Proposal 1: RAN1 to wait for RAN4’s decision on the transmit timing errors and their associated requirements before any enhancements on reducing uplink transmission timing errors (e.g., third order derivative of common TA, extended TP, negative TA indication in TAC). 

Three tables of random access configurations are respectively defined for FR1-FDD band, FR1-TDD band and FR2-TDD band. The NTN Ka band belongs to FR2-FDD band whose random access configurations have not been defined in the current specification. Hence, it is necessary to specify the random access configurations for FR2-FDD band. It is working assumption [3] that for PRACH configuration for operation in FR2-NTN, the configuration of FR2-TDD band (i.e., Table 6.3.3.2-4 of TS 38.211) is used as baseline.

In our view, the legacy random access configurations for FR1 are not suitable for FR2 due to different subcarrier spacing (SCS). Hence, we think the random access configurations for FR2-TDD band can be used as the baseline for NTN Ka band operations.

Generally, TDD band has limited uplink transmission symbols, and hence, the random access configurations for TDD band has more restrictions than those for FDD band. 

The legacy random access configurations for FR2-TDD band can be optimized for the applications in FR2-FDD band. However, considering limited Rel-18 NR NTN time, we suggest reusing the legacy random access configurations for FR2-TDD band without modifications. 

Proposal 2: For PRACH configuration for operation in FR2-NTN, Table 6.3.3.2-4 of TS 38.211 is reused without modifications.

For FR1-NTN, the value range of  is [0, 1023] ms with granularity of 1 ms (i.e., slot in SCS=15 kHz), and the value range of  is [1, 512] ms with granularity of 1 ms (i.e., slot in SCS=15 kHz).

It is working assumption [3] that for FR2-NTN, the reference SCS for the indication of  and  is 15 kHz. 

In our view, the absolute time value of  and  should remain the same, while the granularity of  and  could be reduced, according to the SCS in FR2. If the granularity of  and  in NTN above 10 GHz is remained to 1 ms and the SCS for NTN above 10 GHz is 120 kHz, every step change in  and  leads to 8-slot duration, which increases the scheduling latency. Hence, we propose that the reference SCS for  and  in NTN above 10 GHz is 60 kHz. 

Proposal 3: The reference SCS for  and  in NTN above 10 GHz is 60 kHz. 

In Rel-17 NR NTN, a list of RAN1 UE features have been defined to support basic operations in NTN. This is summarized in [5] with feature indexes: 26-1, 26-4, 26-5, 26-6, 26-6a, 26-6b, 26-8, 26-9, 26-10. A common note is added for these features: “This UE feature group is applicable only for bands in Table 5.2.2-1 in TS 38.101-5 and HAPS operation bands in Clause 5.2 of TS 38.104”. 

Note that Table 5.2.2-1 in TS 38.101-5 is only for FR1 band. To enable these NR NTN UE features in FR2 band, we need to extend Rel-17 NR NTN UE features to Rel-18 NR NTN UE features for FR2 band defined for Rel-18 NR NTN. Hence, we have the following proposal. More detailed discussions can be found in [6].

Proposal 4: Extend Rel-17 NR NTN RAN1 UE features to Rel-18 NR NTN RAN1 UE features for FR2 band defined for Rel-18 NR NTN.  
Conclusion
In this contribution, we provided our views on the aspects to support RAN4 work on NTN above 10 GHz. Our proposals are as follows:

Proposal 1: RAN1 to wait for RAN4’s decision on the transmit timing errors and their associated requirements before any enhancements on reducing uplink transmission timing errors (e.g., third order derivative of common TA, extended TP, negative TA indication in TAC). 

Proposal 2: For PRACH configuration for operation in FR2-NTN, Table 6.3.3.2-4 of TS 38.211 is reused without modifications.

Proposal 3: The reference SCS for  and  in NTN above 10 GHz is 60 kHz. 

Proposal 4: Extend Rel-17 NR NTN RAN1 UE features to Rel-18 NR NTN RAN1 UE features for FR2 band defined for Rel-18 NR NTN.  
References
[1] [bookmark: _Ref146048113][bookmark: _Ref49784738][bookmark: _Ref100217924][bookmark: _Ref124153647][bookmark: _Ref109038266][bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: _Ref99716514][bookmark: _Ref46220695]R1-2304309, “LS on the system parameters for NTN above 10 GHz,” May 2023. 
[2] [bookmark: _Ref146637819]Chairman’s Notes, 3GPP TSG RAN WG1 #114 Meeting, Aug. 2023.
[3] [bookmark: _Ref148953710]Chairman’s Notes, 3GPP TSG RAN WG1 #114bis Meeting, Oct. 2023.
[4] [bookmark: _Ref146048452]R1-2310564, “Discussion on RAN4 LS on FR2-NTN aspects,” Oct. 2023. 
[5] [bookmark: _Ref146120872]3GPP TR 38.822, NR; User Equipment (UE) feature list, v17.1.0, Jun. 2023. 
[6] [bookmark: _Ref149556689]R1-2311716, “Views on UE Features for Rel-18 NR NTN Enhancements,” Nov. 2023. 
	3/8	
