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[bookmark: _GoBack]In RAN1#114bis, RAN1 discussed some aspects related to NTN above 10GHz. The following working assumption and conclusions were made [1].
	[bookmark: _Hlk148954808]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 will continue to discuss the remaining issues on NTN above 10GHz.

Discussion
PRACH configuration
As for the PRACH configuration issues for NR over NTN operation in FR2-NTN, the following working assumption was made in RAN1#114bis meeting.
	[bookmark: _Hlk149042602]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


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. Due to limited time and large work, we think it’s not necessary to introduce further optimizations.
 Proposal 1: Confirm the working assumption to reuse Table 6.3.3.2-4 of TS 38.211, and remove the FFS bullet considering no need to further optimize the table. 

Common TA related aspects
For the common TA related aspects, the introduction of common TA third order derivative is proposed to solve the timing error issue. This can be resolved by other solutions e.g. UE implementation. Therefore, the introduction of common TA third order derivative is not needed.
Proposal 2: There is no need to introduce the common TA third order derivative for FR2-NTN.

Timing accuracy requirements and extended CP operation
For FR2-NTN, the SCS would be 60kHz or above, while higher SCS means shorter CP length. Whether the shorter CP length could meet the current requirement on the timing is under discussion by RAN4. So, we think RAN1 should wait for RAN4’s conclusion about timing requirements such as maximum timing errors. It’s premature to start RAN1 discussion for the issue.
Same for the issue on whether to extend the CP length for 120kHz SCS, we think it should not be discussed unless RAN4 conclude that the shorter CP length cannot meet timing requirement and the extended CP length is needed.
Proposal 3: RAN1 should wait for RAN4’s conclusion about timing requirements, and there is no need to discuss the issue about timing accuracy requirements and extended CP operation until RAN4 has further progress.

Timing advance for initial access
The negative TAC in RAR has been discussed already in Rel-17. Essentially, it is due to the fact that UE may overestimate the distance between itself and the satellite, resulting in excessive timing advance. While the current TAC in RAR supports only positive values, not negative values. As a result, the TAC in RAR cannot adjust the timing advance to a proper value. The issue was discussed in Rel-17 and it has been concluded that the negative TAC in RAR was not supported. However, the issue is proposed in Rel-18 FR2-NTN again. The reason is for FR2-NTN bands, shorter CP length needs more accurate timing requirements. In our view, the inaccuracy of timing advance can be addressed by reducing the GNSS error and the UE’s estimation error for satellite position. Both of them are RAN4 work about UE requirement. In addition, based on the offline discussion in the meeting, the issue could be solved by improving the pre-compensation by gNB implementation. For example, the common TA value configured by gNB can be smaller than the actual value used to ensure the TAC in RAR is positive. So, we think it’s not necessary to introduce the negative TAC in RAR.
Proposal 4: Do not introduce the negative TAC in RAR for FR2-NTN.

Cell search aspects
As for the cell search procedure issue for FR2-NTN, the following working assumption has been made in RAN1#114bis.
	Working assumption:
[bookmark: _Hlk149928340]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


We think the Case D in TS 38.213 can work directly for cell search in FR2-NTN. Due to the limited time, the direct application of Case D in TS 38.213 for FR2-NTN without any update to SSB pattern is enough. So, we confirm the working assumption about Case D.
Currently, there is no cell search case for operation in FR2-NTN with 240kHz SCS. Based on the same reason as Case D, we think that the Case E in TS 38.213 which is designed for carrier frequencies within FR2-1 with 240kHz SCS can be directly used for FR2-NTN without any update to SSB pattern.
Proposal 5: Support to use Case E in TS 38.213 to allow FDD operation in bands defined by FR2-NTN without any update to SSB pattern of 240kHz SCS.

TA double correction for FR2-NTN
Time synchronization of uplink transmission requires a timing error within a length of CP/2. When UL transmission in FR1, the SCS is 15 or 30 kHz, and in this case, the CP length is 4.7 us or 2.3 us. However, when UL transmission in FR2, the SCS is 60 kHz or 120 kHz. In this case, the length of the CP is 1.2 us or 0.59 us. A shorter CP length means a higher requirement for time synchronization. Considering more strict timing error requirement for NTN above 10GHz, we think the issue of TA error jump caused by TA double correction may need to be discussed. According to TS 38.133, the timing advance value can be calculated by the following formula.
.
where  ,  which is the close-loop timing advance correction, indicated by the satellite with TA command (TAC).  and is the open-loop timing advance correction, which is calculated by the updated ephemeris information and UE GNSS position fix. When the open-loop timing advance is not updated, the TA change caused by satellite movement or UE movement is corrected by the TAC. However, once the open-loop timing advance is updated, the TA change caused by motion can be corrected by the satellite or UE location update. In this case, if the correction of the TAC is still performed, it could cause a double correction, which leads to the TA error jump. It may be not an issue in S-band considering the CP provided in S-band can have more robustness with respect to this double correction. However, for Ka-band with a shorter CP, this issue should be discussed.
The discussion of timing error requirement for Ka band NTN in RAN4 covers three cases, for Case-1, the legacy TA adjustment can be applied as the relative delay between satellite and UE location changes very slowly. For Case-2 and Case-3, maybe the TA error jump has a greater impact.
Topic 1: NR-NTN deployment in above 10 GHz bands
· Agreements
· The scope of the work needed to define the RRM requirements (i.e. beam steering related) necessary for NR-NTN UEs operating in the NTN example band (i.e. Ka band) based on associated assumptions of the UE architecture
RRM requirements shall cover at least the following scenarios
Case-1: Stationary UE for GSO
Case-2: Stationary UE for LEO
Case-3: Mobile UE for GSO


[bookmark: _Hlk146616007]To show the impact of TA error jump, we use Case-2 as an example for simulation. Assume that stationary UE for LEO, GNSS position fix period = 10s, TAC period = 1s, UL Tx period =0.1s, ephemeris updating period = 180s, UE is stationary, satellite moves from south to north at altitude = 600km, the satellite is right above the UE at time t = 0. The ephemeris updating period is 3mins and the satellite position prediction error is 261m.
The TA error versus time t with different SCS (60kHz, u=2; 120kHz, u=3) is shown in the following figures.                                                            
[image: C:\Users\s00813212\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\E4532B1A.tmp] 
(a) SCS = 60kHz  
[image: C:\Users\s00813212\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\622E3238.tmp] 
(b) SCS = 120kHz
Figure 2 TA error performance 
It can be observed that the max TA error value is about 0.9us (27.6*Ts) in Case-2. The TA error jump comes from the ephemeris information updating. Similar in Case-3, the GNSS position fix will also bring the issue of TA error jump in the same way.
Based on the analysis above, we think the TA double correction should be considered in Case-2 and Case-3. To solve the issue, we think that accumulating the TAC from 0 is a simple solution.
Proposal 6: To solve the issue of TA error jump for NTN above 10GHz, we support to reset the accumulated closed loop TAC based on different scenarios as follows：
Case-1: Stationary UE for GSO: legacy TA adjustment can be applied
Case-2: Stationary UE for LEO: reset the accumulated closed loop TAC to 0 upon reacquisition of ephemeris
Case-3: Mobile UE for GSO: reset the accumulated closed loop TAC to 0 upon GSSS reacquisition.

Conclusions
According to the above discussions, we have the following proposals:
Proposal 1: Confirm the working assumption to reuse Table 6.3.3.2-4 of TS 38.211, and remove the FFS bullet considering no need to further optimize the table. 
Proposal 2: There is no need to introduce the common TA third order derivative for FR2-NTN.
Proposal 3: RAN1 should wait for RAN4’s conclusion about timing requirements, and there is no need to discuss the issue about timing accuracy requirements and extended CP operation until RAN4 has further progress.
Proposal 4: Do not introduce the negative TAC in RAR for FR2-NTN.
Proposal 5: Support to use Case E in TS 38.213 to allow FDD operation in bands defined by FR2-NTN without any update to SSB pattern of 240kHz SCS.
Proposal 6: To solve the issue of TA error jump for NTN above 10GHz, we support to reset the accumulated closed loop TAC based on different scenarios as follows：
Case-1: Stationary UE for GSO: legacy TA adjustment can be applied
Case-2: Stationary UE for LEO: reset the accumulated closed loop TAC to 0 upon reacquisition of ephemeris
Case-3: Mobile UE for GSO: reset the accumulated closed loop TAC to 0 upon GSSS reacquisition.
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