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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
RAN1#116bis and RAN1#116 made the following conclusions on the aspects related to the operation of NR over NTN in FR2-NTN, [7], [8]:

Conclusion
The draft CRs in R1-2403582 for TS 38.213 and R1-2403693 for TS 38.214 are technically endorsed with the following change to R1-2403693:
· [bookmark: _Hlk163740100]FR2-NTN	Frequency Range 2 for Non-terrestrial networks as defined in TS 38.101-5 [1521]
R1-2403693 is revised in R1-2403737 to reflect the above.

Conclusion
There is no consensus on any enhancements to the Common TA modelling for operation in FR2-NTN in Rel-18.

Conclusion
For FR2-NTN in Rel-18, RAN1 cannot reach consensus on additional actions related to N_TA for cases where a UE receives and applies updated information from SIB19.

Conclusion
RAN1 does not pursue the aspects on negative timing advance indication through TAC in MAC RAR for FR2-NTN unless specifically requested by RAN4.

Conclusion
For frequency bands defined by FR2-NTN, RAN1 will not consider expanding the scope of extended cyclic prefix to cover SCS other than 60 kHz in Rel-18.

Conclusion
RAN1 will decide at RAN1#116bis on whether to reuse Table 6.3.3.2-4 of TS 38.211 without modification for NR over NTN for FR2-NTN in Rel-18, or to reuse the table with modifications.

The following agreements were made at RAN1#116 [4]:

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:
RAN1 respectfully asks RAN4 to provide a response to the above question in order to aid the RAN1 discussions related to timing accuracy requirements.
Final LS is agreed in R1-2312553.

LS reply on the system parameters for NTN above 10 GHz received from RAN4 could be found in R1-2401957/ R4-2403494.

In this contributions we further discuss the remaining issues on the system parameters for FR2-NTN.

Random access configurations for FR2-NTN and paired spectrum
RAN1#116bis[footnoteRef:1] made the following conclusion: [1:  Refer to [Post-116bis-R18-FR2-NTN] Email discussion on FR2-NTN PRACH Configuration Table] 


Conclusion
The draft CRs as provided in R1-2403790 (based on R1-24035xx_38211CRdraft FR2-NTN_noTable_rev2.docx) and R1-2403791 (based on R1-24037xx Draft CR for 38211 on Introduction of FR2-NTN_withTable_rev3.docx) for TS 38.211 are considered to be technically correct.

As per the above conclusion, we can still consider other alternative for agreement instead of one of the two CRs above. We propsoe that other proposed PRACH configurations for FR2 NTN should be thoroughly considered in before reaching a final decision in the upcoming meeting(s).

The phrase "Technically correct" lacks clarity, and we contend that its definition should not be limited to simply "without breaking specifications." It is imperative that specifications also accommodate real-world deployment constraints. In NTN scenarios, factors such as beam hopping and issues related to RSI planning must be taken into account.

3GPP TS 38.211 specifies 3 sets of configuration indices for PRACH preambles. The first set is applicable to paired and supplementary uplink spectrum within FR1. The second set is applicable to unpaired spectrum within FR1. And the third is applicable to unpaired spectrum within FR2.

These 3 sets are specified in the following tables of TS 38.211:
· Table 6.3.3.2-2: Random access configurations for FR1 and paired spectrum/supplementary uplink.
· Table 6.3.3.2-3: Random access configurations for FR1 and unpaired spectrum. 
· Table 6.3.3.2-4: Random access configurations for FR2 and unpaired spectrum.

With the FDD duplexing mode is in process of being defined for R18 NTN Ka band. A new set of configuration indices for PRACH preambles applicable to paired spectrum within FR2-NTN should be defined. 

In principle, PRACH configuration selection criteria should consider the following aspects:
· PRACH format: Short Format in FR2
· Slot Format (FDD in FR2-NTN)
· PRACH Capacity need
· Latency requirement
· Root sequence index planning
· Beam sweeping
· NTN context: 
· In NTN, having one-beam-per-cell would be the common deployment scenario (even in FR2-NTN).
· Beam illumination plan: very large number of beam within the coverage area with only few beams could be illuminated simultaneously (especially when analog beamforming is used).

It is worth noting that RAN1 started the discussions on PRACH configuration tables in RAN1#91. Several alternatives on the number of tables for the PRACH configurations can be found in the contributions submitted to RAN1#91. PRACH configuration tables were extensively discussed at the subsequent RAN1 meetings.  
It worth noting that the following conclusion was made at RAN1#92 under AI 7.1.1.4.1, "Remaining details on PRACH formats" [5, R1-1803403]. It was decided to not specify a RACH configuration table for paired spectrum and FR2 because FDD duplexing mode was not supported.

Conclusion:
There is no paired spectrum defined in FR2. Hence, there would be no RACH configuration table for paired spectrum in FR2.

Therefore, for FR2, PRACH configuration was designed only for unpaired spectrum by considering the following aspects related to TDD:
· TDD frame structure: The DL-UL transmission structure consisting of DL slots, DL symbols, guard period, UL symbols, and UL slots. 
· The DL-UL transmission periodicity that can be configured as {0.5, 0.625, 1, 1.25, 2, 2.5, 5, 10} ms
· Considerations on start position of PRACH for unpaired spectrum: To reduce the interference caused by downlink

From our perspective, the Table 6.3.3.2-4 of TS 38.211 designed originally for TDD systems is not optimal for FR2-NTN using FDD. We have the following observations:

Observation 1: Compared with FDD, the PRACH configuration tables for TDD FR1 and FR2 considered the downlink resources (e.g. SS/PBCH block, RMSI) and semi-static DL/UL locations, in order to reduce the potential collisions between RACH transmission occasions (ROs) and SS/PBCH block/DL part.

Observation 2: For FR2 TDD, PRACH occasion was designed to occupy the end of a semi-static UL/DL configuration period. We propose that this constraint should be removed for the PRACH configuration for FR2-NTN with FDD duplexing mode.

Observation 3: In Table 6.3.3.2-4 of TS 38.211, there are 158 over 256 PRACH configurations with a periodicity of 10ms (one frame) and only 19 configurations with a periodicity of 160ms . While these configurations with lower periodicity could be beneficial for low latency services, we   do not think that such configurations are needed in NTN where the beam sweeping cycle and the beam illumination plan with large beam hopping period may not allow such low PRACH periodicity.    

Other aspect that should be considered for PRACH configuration selection is the Root Sequence Index (RSI) planning: For NTN deployment, the Root sequence index planning may adopt the following strategy:
· All neighbor cells are allocated common PRACH configuration index but a different Root sequence index 
However, to reduce the probability of root sequence collision, the following strategy is preferred:
· All the cells within the same satellite/gNB are allocated a common Root sequence index but a different combination of a PRACH configuration index and PRACH frequency offset as shown in Figure 1.

Observation 4: To reduce the probability of root sequence collision (RSI), the following strategy is preferred: All the cells within the same satellite/gNB are allocated a common Root sequence index but a different combination of a PRACH configuration index and PRACH frequency offset. A New PRACH configuration index table for FR2 FDD should be introduced to allow such RSI planning method .

[image: ]
Figure 1 Root sequence index planning in NTN


Based on the above observations, and for flexible operation in NTN, we propose the following Table for Random access configurations for FR2 and paired spectrum:


Proposal 1: 
Adopt the Draft CR in R1-2404218 for 38.211 


Conclusion
[bookmark: _GoBack]In this contribution. we made the following observations and proposal: 
Observation 1: Compared with FDD, the PRACH configuration tables for TDD FR1 and FR2 considered the downlink resources (e.g. SS/PBCH block, RMSI) and semi-static DL/UL locations, in order to reduce the potential collisions between RACH transmission occasions (ROs) and SS/PBCH block/DL part.

Observation 2: For FR2 TDD, PRACH occasion was designed to occupy the end of a semi-static UL/DL configuration period. We propose that this constraint should be removed for the PRACH configuration for FR2-NTN with FDD duplexing mode.

Observation 3: In Table 6.3.3.2-4 of TS 38.211, there are 158 over 256 PRACH configurations with a periodicity of 10ms (one frame) and only 19 configurations with a periodicity of 160ms . While these configurations with lower periodicity could be beneficial for low latency services, we   do not think that such configurations are needed in NTN where the beam sweeping cycle and the beam illumination plan with large beam hopping period may not allow such low PRACH periodicity.    

Observation 4: To reduce the probability of root sequence collision (RSI), the following strategy is preferred: All the cells within the same satellite/gNB are allocated a common Root sequence index but a different combination of a PRACH configuration index and PRACH frequency offset. A New PRACH configuration index table for FR2 FDD should be introduced to allow such RSI planning method .

Proposal 1: 
Adopt the Draft CR in R1-2404218 for 38.211 
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