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Introduction
At RAN1#113, RAN1 received an LS from RAN4 on the potential support of NR over NTN for the frequency bands defined as part of FR2-NTN [1]. The LS was not treated at RAN1#113, but at RAN1#114 there was a contribution discussing some of the aspects related to the operation of NR over NTN for frequency bands defined as part of FR2-NTN [2]. At RAN1#114-bis there were further discussions on the topic, with some conclusions/working assumptions being reached. These are outlined at the end of this document (extracted from chairman minutes available at the end of the meeting. The latest moderator summary from RAN1#114-bis is located in [3].
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Discussion
Background
The considered bands for operation are n510, n511 and n512, which are defined as follows [1]:

	NTN operating band
	UL
Earth-to-Space
	DL
Space-to-Earth

	n5121
	27.5 - 30.0 GHz
	17.3 - 20.2 GHz

	n5112
	28.35 - 30.0 GHz
	17.3 - 20.2 GHz

	n5103
	27.5 - 28.35 GHz
	17.3 - 20.2 GHz

	Note 1: This band is applicable in the countries subject to CEPT ECC Decision(05)01 and ECC Decision (13)01. 
Note 2: This band is applicable in the USA subject to FCC 47 CFR part 25.
Note 3: This band is applicable for Earth Station operations in the USA subject to FCC 47 CFR part 25. FCC rules currently do not include ESIM operations in this band (47 CFR 25.202).



Operation in such bands for NR over NTN may potentially face a number of challenges, which will be discussed in the following. Companies are encouraged to provide their views in the relevant tables.


Topic 1: PRACH configuration [Open]
Currently, there are three tables defined for the interpretation of the signaled PRACH configuration index. These are defined as follows in 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.

Knowing the system configuration (from MIB/SIB1), the UE will be able to autonomously derive which table to use for interpreting the PRACH configuration index. Since the considered bands in the LS are all representing paired spectrum at a frequency range that is outside of FR1, there is currently no PRACH configuration table for indicating the configuration.

At RAN1#114-bis there was a working assumption which reads as follows:

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


From the contributions submitted this meeting there are various views, which according to moderator’s understanding as follows:
· Alt1: Confirm the working assumption with no modifications to the PRACH tables: Huawei, HiSilicon, ZTE, OPPO, NTT DOCOMO, INC. (partly), Apple, Nokia, Nokia Shanghai Bell
· Alt2: Reuse PRACH configuration table with Table 6.3.3.2-4 of TS 38.211 with addition/modification of columns and definition (adding “slot number” or adjusting “Starting symbol column”), which would be specific to FR2-NTN: vivo, NTT DOCOMO, INC. (partly)
· Alt3: Define new PRACH configuration table with Table 6.3.3.2-4 of TS 38.211 as starting point: Ericsson, Thales, CATT, Sharp

From this it is seen that there are three ways for the potential way forward. Based on the current input the moderator proposal would be that we target using Table 6.3.3.2-4 of TS 38.211 without modification. One company discussed the aspect of new RACH preamble formats with SCS=240 kHz [13], but since the suggestion is to de-prioritize such design, this would inherently also be covered in the below proposal.


Proposal 1-1: Confirm the working assumption such that: For PRACH configuration for NR over NTN for FR2-NTN, Table 6.3.3.2-4 of TS 38.211 is used without modification.

Please provide views on this proposal here:
	Companies
	Agree or disagree
	Comments and Views

	MediaTek
	Agree
	Support

	Apple
	Agree
	

	Huawei, HiSilicon
	Agree
	

	DCM
	Agree
	

	Xiaomi
	Agree
	

	ZTE
	Agree
	

	Ericsson
	Disagree
	Fine to confirm the working assumption as is. Modification of configurations that are suboptimal for FDD (in particular, non-zero starting symbol) should be considered.

	Thales
	Disagree
	Some optimization/fine tuning of the Table originally designed for TDD is needed for FR2-NTN FDD

	Sharp
	
	Further optimization to FDD can be discussed.

	Nokia, Nokia Shanghai Bell
	Agree
	

	CATT
	Disagree
	Some modifications are needed since original configuration has many restrictions.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Topic 1, Summary of first round of discussions
For this topic, 7 companies are supportive of confirming the working assumption “as is”, while three companies are suggesting to have some optimizations of the PRACH configuration table. One thing to note is that current PRACH configuration tables have been generated after lengthy discussions as part of the Rel-15 phase. Opening the discussion on (a) which specific entries to exclude, (b) which modifications would be needed, (c) which columns to change/modify/add could result in another endless battle for defining new entries for an updated PRACH configuration table, while there is currently nothing broken (some entries may not be super-realistic, though).

Moderator recommendation for this would be that we try to agree on the proposal, since nothing is broken:

Proposal 1-1a: Confirm the working assumption such that: For PRACH configuration for NR over NTN for FR2-NTN, Table 6.3.3.2-4 of TS 38.211 is used without modification.


Topic 1, second round
Based on the discussions in the online session, there was resistance from some companies on adopting Proposal 1-1a, so for progressing, the moderator recommendation would be to “soften” the proposal such that the working assumption from RAN1#114-bis is used as a starting point, while still keeping the open FFS (such that the PRACH configuration table is used as a baseline).

Proposal 1-1a:
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 would be needed

Please provide views on this proposal here:
	Companies
	Agree or disagree
	Comments and Views

	Ericsson
	Agree
	To move forward on the FFS, we suggest that we spend some offline/online time in this meeting on reviewing modifications proposed by companies.

	ZTE
	
	We prefer to reuse the table without modification. Firstly, FDD is flexible enough to support the TDD table. Secondly, our main task is to check whether the system can work according to the demand from RAN4. With very limited time in maintenance phase, it is not desired to perform comprehensive optimization on the table, which needs much discussion and evaluation.

	Huawei, HiSilicon
	Y
	We are fine with it as a compromise.

	LG
	Agree
	We prefer to remove FFS bullet, but it can be acceptable for the sake of progress. 

	Nokia, Nokia Shanghai Bell
	Agree
	Same view as LG. The target of this is to have a working system – not create a lot of optimizations for the system.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Topic 1, Summary of second round of discussions
Since there is general consensus to bring this forward, this will be carried forward in the online session.

Topic 2: Reference subcarrier spacing for FR2-NTN [Closed]
As part of the Rel-17 specification work for NR over NTN there were extensive discussions related to which reference subcarrier spacing should be defined for indication of K_offset and K_mac. The discussions ended with a reference subcarrier spacing of 15 kHz, which effectively means that any indication of K_offset and K_mac would be provided with a resolution of 1 ms. Correspondingly, the signaling ranges as defined in TS 38.331 are bounded by these and cover the range from [1-1023] and [1-512] respectively. It should be noted that these parameters are related to scheduling operations and are associated to the physical propagation delays experienced in the system.

Using a reference subcarrier spacing of 15 kHz would have the least specification impact, but on the other hand the gNB would not have any options of fine-tuning the scheduling delays for the UEs in question. It should be noted that the potential gains for scheduling resolution would be less than 1 ms in comparison to the existing granularity. Introducing a reference subcarrier spacing for the indication of K_offset and K_MAC would require specification changes, and potentially have impact to RAN2 for defining new signaling ranges/values to deliver the existing ranges that are provided for Rel-17 NR over NTN.

At RAN1#114-bis, these topics were discussed, and the following was captured in chairman minutes:

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.


The contributions for this meeting presented diverse views, which according to moderator’s reading of the contributions are as follows:

· Confirm working assumption: Ericsson, Thales, vivo, Nokia, Nokia Shanghai Bell
· For FR2-NTN, use a reference SCS of 60 kHz: Apple, 

Five companies suggest to confirm the working assumption, while only one company suggested to use a different reference SCS.

Based on the above, the moderator would propose to confirm the working assumption from RAN1#114-bis.

Proposal 2-1: Confirm working assumption from RAN1#114-bis on reference SCS for K_offset and K_MAC 

Please provide your view:
	Companies
	Agree or disagree
	Comments and Views

	MediaTek
	Agree
	Support

	Apple
	
	We may follow the majority view on this topic to make the progress. 

	DCM
	Agree
	

	Xiaomi
	Agree
	

	ZTE
	Agree
	

	Ericsson
	Agree
	

	Thales
	Agree
	

	Sharp
	Agree
	

	Nokia, Nokia Shanghai Bell
	Agree
	

	CATT
	Agree
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	




Topic 2, Summary of first round of discussions
All companies agree/support the Proposal 2-1, which will be carried forward to the offline discussions.

Proposal 2-1a: Confirm working assumption from RAN1#114-bis on reference SCS for K_offset and K_MAC 

Topic 3: Cell search aspects [Closed]
At the RAN1#114-bis meeting, there was a discussion on the cell search aspects for FR2-NTN, which led to the following:

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


In summary, the cell search procedure from section 4.1 of TS 38.213 defines a number of cases for the cell search procedure with corresponding definitions for the SSB configuration. These are as follows:

· Case A: 15 kHz SCS, with use cases defined for cases without shared spectrum channel access (implicitly FR1), there are two cases; below 3 GHz and above 3 GHz, and the SSB definitions are described accordingly with a maximum of 8 SSBs configured.
· Case B: 30 kHz SCS, there are two cases; below 3 GHz and above 3 GHz (but limited to FR1), and the SSB definitions are described accordingly with a maximum of 8 SSBs configured.
· Case C: 30 kHz SCS, with use cases defined for cases covering both with and without shared spectrum operation, and for the case of without shared spectrum channel access, the cases of paired spectrum and unpaired spectrum are covered (still within FR1), the SSB definitions are described accordingly with a maximum of 8-10 SSBs for the different cases.
· Case D: 120 kHz SCS, with operation for carrier frequencies withing FR2 (and implicitly for paired spectrum) with a maximum of 64 SSBs.
· Case E: 240 kHz SCS, with operation for carrier frequencies withing FR2-1 (and implicitly for paired spectrum) with a maximum of 64 SSBs.
· Case F: 480 kHz SCS, with operation for carrier frequencies withing FR2 -2(and implicitly for paired spectrum) with a maximum of 64 SSBs.

Based on the input from companies for this meeting, the following can be observed:

· Confirm working assumption without modification: No companies
· Confirm working assumption and excluding Case E, no change to SSB pattern: CATT
· Confirm working assumption and include Case E, no change to SSB pattern: Huawei, HiSilicon, Ericsson, ZTE, OPPO, NTT DOCOMO, INC., Sharp, Nokia, Nokia Shanghai Bell, Mitsubishi Electric
· Define separate SSB pattern for FR2-NTN: vivo

Based on the above it seems that there is strong consensus for confirming the working assumption while at the same time resolving the FFS by including Case E as part of the agreement. Hence, the moderator proposal would be as follows:

Proposal 3-1: The working assumption for cell search procedure is replaced with the following: 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.

Please provide your view:
	Companies
	Agree or disagree
	Comments and Views

	MediaTek
	Agree
	Support

	Apple
	Agree
	

	Huawei, HiSilicon
	Agree
	

	DCM
	Agree
	

	ZTE
	Agree
	

	Ericsson
	Agree
	

	Thales
	Agree
	

	Sharp
	Agree
	

	Nokia, Nokia Shanghai Bell
	Agree
	

	CATT
	Disagree 
	Case E is not workable based on current assumption of normal CP in 240khz SCS. Not sure why we support case E with 240Khz SCS, especially for LEO case? 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Topic 3, Summary of first round of discussions
All companies except for one agree/support the Proposal 3-1, which will be carried forward to the offline discussions.

Proposal 3-1a: The working assumption for cell search procedure is replaced with the following: 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.

Topic 4: TA reporting [Closed]
For the gNB to be able to monitor UE timing advance configurations, there is an existing mechanism where the UE may be requested to report its TA value. This reported TA value may be used to configure the UE-specific K_offset for optimising the scheduling operations. According to moderator’s understanding the discussions in RAN2 when defining the resolution of the TA reporting for Rel-17 was mainly driven by concerns related to the UE’s privacy (in order not to let the network be able to extract detailed location information from the reported TA values). As part of the discussions at RAN1#114-bis, there were suggestions to enhance the TA reporting from the existing 1 ms granularity to 1/8 ms granularity which should be compared to the potential gain in scheduling flexibility, where the increased granularity would give a potential average reduction of uplink scheduling latency of 0.5 ms, while the cost of increasing the granularity would most likely require RAN2 specification efforts as well as increase the signalling overhead.

At RAN1#114-bis, the following was captured:
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.


From the contributions for this meeting, the following views have been expressed:

· Confirm the working assumption: Ericsson, Thales, Nokia, Nokia Shanghai Bell
· Do not confirm the working assumption: No companies.

Based on the input provided for this meeting, the moderator suggestion would be that the working assumption is confirmed without any modifications:

Proposal 4-1: Confirm working assumption from RAN1#114-bis on the TA reporting granularity 

	Companies
	Agree or disagree
	Comments and Views

	MediaTek
	Agree
	Support

	Apple
	Agree
	

	Huawei, HiSilicon
	OK
	

	DCM
	Agree
	

	Xiaomi
	Agree
	

	ZTE
	Agree
	

	Ericsson
	Agree
	

	Thales
	Agree
	

	Sharp
	Agree
	

	Nokia, Nokia Shanghai Bell
	Agree
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	




Topic 4, Summary of first round of discussions
All companies agree/support the Proposal 4-1, which will be carried forward to the offline discussions.

Proposal 4-1a: Confirm working assumption from RAN1#114-bis on the TA reporting granularity.

Topic 5: Common TA related aspects [Deferred – see section 2.12]
As part of the Rel-17 discussions for NR over NTN, there was a long discussion on how the Common TA should be modelled. In general, the Common TA is used to describe the non-linear development of the feeder link delay (as well as potential additional delays that may be seen in the system). The end result from the Rel-17 discussions was that a polynomial description of the Common TA would be sufficient, where it was agreed that 0th, 1st and 2nd order derivatives of the Common TA would be provided by the gNB along with an “Epoch time”, which would allow the UE to make a model of the time-wise development of the Common TA as a function of elapsed time from the Epoch time. The equation for estimating the Common TA is captured in TS 38.213, section 4.2.

At RAN1#114-bis multiple views were presented, but the discussion did not progress. For this meeting, the views may be outlined as follows:

· Use/introduce 3rd order derivative: Ericsson, Thales, Sharp, Xiaomi (of some form)
· No need for 3rd order derivative: Huawei, HiSilicon, ZTE (unless RAN4 express a need), Nokia, Nokia Shanghai Bell (Two SIB19 readings can achieve the same)
· Wait for RAN4 progress: Apple
· Enforce backwards propagation: Nokia, Nokia Shanghai Bell

From moderators reading, the arguments provided at this meeting (as well as the views presented at RAN1#114-bis) are more or less the same as were presented at the Rel-17 NR over NTN discussions, where some companies rightfully claim that the higher order derivatives are provided for the polynomial approximation, the longer the “predication horizon” or the smaller the modeling error is to be expected. The associated cost of adding an extra order of derivative would cause additional overhead in the SIB19, while at the same time cause additional specification work in both RAN1 and RAN2 to capture this added functionality. Illustration of the Common TA modeling error according to this principle is for instance shown in [6]:


[image: A graph with a line going up

Description automatically generated]
Figure 1 Maximum one-way common delay error [µs] [6] 

On the other hand, one company suggests that a UE may perform reading of 2 or more instances of SIB19 and thereby be able to estimate the 3rd order derivative based on the observed changes in the parameters describing the Common TA as a function of time. This solution would not require any additional specification efforts and could be seen as a UE implementation that would provide the needed accuracy. Illustration of this principle was shown in [14]:
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[bookmark: _Ref86929953]Figure 2. Common TA prediction error using 2nd order (a) and 3rd order (b) approximation when the LEO elevation angle is 20⁰, 40⁰, 60⁰, and 80⁰ at time , i.e., at the epoch time [14]. 


Additionally, the same company suggested that for improving the “prediction horizon”, the UE could be forced to implement backwards propagation such that there would be an effective doubling of the prediction horizon for the same modelling error perspective.

Based on the lack of support for providing 3rd order derivative for the common TA in current specifications for Rel-17 NR over NTN, it would probably be better to wait for RAN4 progress on this topic before agreeing to anything in this domain.

Proposal 5-1: RAN1 to defer discussions on common TA modelling until RAN4 provides more clarity on the timing requirements.

Please provide views below.
	Companies
	Agree or disagree
	Comments and Views

	MediaTek
	Agree
	Support moderator proposal to defer discussions in RAN1 until RAN4 provides feedback on timing requirements. This seems compromise for 3rd  order derivative for the common TA

	Apple
	Agree
	

	Huawei, HiSilicon
	Agree
	

	DCM
	Agree
	

	Xiaomi
	Agree
	

	ZTE
	Agree
	

	Ericsson
	Agree
	

	Thales
	Agree
	

	Sharp
	Agree
	

	Nokia, Nokia Shanghai Bell
	Agree
	As we pointed out it is possible to derive the 3rd order derivative from reading the SIB19 more than once. No need to change SIB19 definitions. But we can wait for RAN4 progress.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Topic 5, Summary of first round of discussions
For topic 5, all companies agreed on the proposal and the below will be proposed as conclusion (depending on chairman willingness to agree on deferring things). One potential solution to this would be to make an LS for RAN4 listing the topics we would expect them to make progress on.

Proposal 5-1a: RAN1 to defer discussions on common TA modelling until RAN4 provides more clarity on the timing requirements.

Topic 6: Timing accuracy requirements  [Deferred – see section 2.12]
With operation in frequency bands defined by FR2-NTN (or in frequency bands above 10 GHz in general), it is expected that the subcarrier spacing would be 60 kHz or above for both uplink and downlink to mitigate/reduce the impacts of phase noise. The result of this would be that the cyclic prefix is correspondingly shortened compared to the reference case of 15 kHz SCS. Since the shorter CP would in general cause tighter requirements on the timing for Common TA, for UE’s GNSS accuracy and for the UE’s ability to track the satellite during a fly-over (for LEO scenarios).

At last meeting the topic was discussed and the general view was that RAN1 should wait for progress on this topic before proceeding with further discussions on general timing accuracy requirements. The views expressed for this meeting can be summarized as follows:

· Wait for RAN4 progress: Huawei, HiSilicon, Apple, Nokia, Nokia Shanghai Bell (of some form), Mitsubishi Electric

Proposal 6-1: RAN1 to defer discussions on timing accuracy requirements until RAN4 makes progress on this topic.

Please provide views below.
	Companies
	Agree or disagree
	Comments and Views

	MediaTek
	Agree
	Support. Fine to wait for RAN4 progress on this issue.

	Apple
	Agree
	

	Huawei, HiSilicon
	Agree
	

	DCM
	Agree
	

	Xiaomi
	Agree
	

	ZTE
	Agree
	

	Ericsson
	Agree
	

	Thales
	Agree
	

	Sharp
	Agree
	

	Nokia, Nokia Shanghai Bell
	Agree
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



At this meeting, one company raised the topic of  only being defined with one specific value for FR2, which was originally designed for TDD operation, and would therefore encourage RAN1 to trigger a discussion in RAN4 related to this matter.

Based on moderator understanding, this may indeed be a valid issue, but this should probably be better discussed in RAN4 in the first place.

Proposal 6-2: RAN1 would expect RAN4 to have discussions on the definition new values for  for operation in FR2-NTN without any impact to RAN1.

Please provide views below.
	Companies
	Agree or disagree
	Comments and Views

	Apple
	Agree
	This is up to RAN4 discussion.

	Huawei, HiSilicon
	Agree
	

	DCM
	
	Up to RAN4

	ZTE
	Agree
	

	Ericsson
	Agree
	

	Nokia, Nokia Shanghai Bell
	Agree
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Further, some companies raised the aspect of “TA jumping”, which may occur when a UE reads a new ephemeris and starts applying this new value. This situation comes from the combined effects of closed loop TA in combination with UE autonomous timing advance adjustments. In the UE autonomous TA operation, the UE will attempt to do tracking of the delays as expected from the service link (based on UE location and satellite location), as well as delays as expected from the feeder link (based on common TA related parameters). If/when there is any error that impacts the receive timing at the gNB, the gNB will issue closed loop timing advance commands to ensure the correct receive timing from all the UEs. Whenever a UE updates its own GNSS position, updates the estimate of the satellite position, and applies new common TA related parameters, the UE will remove some of the accumulated errors as captured by the incorrect modelling, and have a better estimate of the UE autonomous TA to apply. However, the UE does not have any mechanisms to address the closed loop timing advance components, which will continue to apply for the transmissions. It should be noted that this discussion was also active during Rel-17 NR over NTN without any consensus. With the potentially tighter timing requirements for FR2-NTN, the situation may be different.

On this topic, there were a number of views expressed These are as follows:

· Do not reopen the discussion on TA jump: Ericsson
· Consider to reset the closed loop TA upon updating UE autonomous TA: Huawei, HiSilicon
· Discuss further on the topic: NTT DOCOMO, INC., Nokia, Nokia Shanghai Bell (of some form)

Proposal 6-3: RAN1 to defer discussions on TA jump aspects until RAN4 makes progress timing accuracy discussions – especially for UE autonomous TA operation.

Please provide views below.
	Companies
	Agree or disagree
	Comments and Views

	Apple
	Agree
	

	Huawei, HiSilicon
	Partially yes
	It is fine to wait RAN4 to have progress on timing accuracy, but may not need to mention ‘especially for UE autonomous TA operation’.

	DCM
	Agree
	

	ZTE
	Agree
	

	Ericsson
	Agree
	Note that RAN4 has specified a gradual timing adjustment requirement that applies to TA jumps due to UE position updates. Due to this requirement, UE will only gradually update its TA when its GNSS position “jumps”, so that the gNB can counter-act it with TA commands. Therefore, the discussion can be limited to TA jumps induced by updated ephemeris and common TA parameters.

	Sharp
	Agree
	

	Nokia, Nokia Shanghai Bell
	Agree
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Topic 6, Summary of first round of discussions
For all the subtopic under topic 6, all companies agreed on the proposal (with exception of one partial agree – not wanting to limit to the specific topic), and the below will be suggested as conclusions (depending on chairman willingness to agree on deferring things). One potential solution to this would be to make an LS for RAN4 listing the topics we would expect them to make progress on.

Proposal 6-1a: RAN1 to defer discussions on timing accuracy requirements until RAN4 makes progress on this topic.

Proposal 6-2a: RAN1 would expect RAN4 to have discussions on the definition new values for  for operation in FR2-NTN without any impact to RAN1.

Proposal 6-3a: RAN1 to defer discussions on TA jump aspects until RAN4 makes progress timing accuracy discussions – especially for UE autonomous TA operation.

Topic 7: Timing advance for initial access  [Deferred – see section 2.12]
The topic of timing for initial access was extensively discussed during the Rel-17 NR over NTN work. During this time some companies argued that it would be beneficial to have the possibility for the gNB to indicate a “negative TA value” as part of the TAC of the random access response. The argument at that time was that a UE would potentially have incorrect understanding of its geographical position and hence be using a pre-compensation for the UE-autonomous component of the TA that would cause the random access preamble to “arrive early” at the gNB (compared to the gNB definition of the RO window). 

According to moderator’s best understanding, the main argument for not implementing this at that point in time what that it would be possible to introduce a guard time functionality by the gNB through the Common TA which would provide a buffer for UEs not having a correct understanding of their positions.

The topic was discussed at RAN1#114-bis, but no agreements were reached. For this meeting a number of views has been provided. According to moderator understanding, the following grouping can be made:

· No enhancements for TAC for MAC RAR is needed: Huawei, HiSilicon, ZTE, Nokia, Nokia Shanghai Bell
· Enhance TAC for MAC RAR (shift range): Ericsson
· Introduce TA margin: CATT
· Wait for RAN4 input for negative TAC: Samsung, Mitsubishi Electric, Apple.


Given the input received for this meeting, the moderator would suggest the below for agreement, where we do not pursue any enhancements to the TAC unless we are specifically requested to enhance initial access performance.

Proposal 7-1: RAN1 does not pursue the aspects negative timing advance indication through TAC in MAC RAR for FR2-NTN unless specifically requested by RAN4.

	Companies
	Agree or disagree
	Comments and Views

	MediaTek
	Agree
	Fine to wait for RAN4, as it is not clear if this is an issue for FR2-NTN. Aspects of  negative timing advance indication were discussed for FR1 in RAN1 without any consensus on need to specify solution in RAN1 specs.

	Apple
	Agree
	

	Huawei, HiSilicon
	Agree
	

	DCM
	Agree
	

	ZTE
	Agree
	

	Ericsson
	Disagree
	Regarding the possibility for gNB to introduce a guard time functionality through the Common TA, it is not straightforward since Common TA applies to all UL transmissions, including those in slots preceding the slots for PRACH transmission. Therefore, the probability of interfering a preceding slot if a PRACH preamble “arrives early” remains even with an offset in Common TA. 

	Thales
	Agree
	

	Sharp
	Agree
	

	Nokia, Nokia Shanghai Bell
	Agree
	OK to wait for RAN4 progress.

	CATT
	Agree
	We could wait for RAN4 request. Actually if this is one issue, we could introduce TA_margin to resolve this issue.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Another aspect that was raised by one company in connection with initial access is the fact that if/when the subcarrier spacing is increased during initial access, the associated timing requirements will be tightened in a corresponding manner. The proposal in this connection is to introduce a mechanism for the network to indicate to the UE that the UE’s transmit timing based on the random access preamble is not within the timing limits, and the UE would need to improve its time pre-compensation.

View 7-2: Should RAN1 consider introducing means for the network to indicate to a UE that it would need to improve time pre-compensation and attempt random access again?

Please provide views on this here:
	Companies
	Comments and Views

	MediaTek
	We do not think there is a need to improve time pre-compensation for random access based on analysis of random preambles. RAN4 are discussing other ways. This can be de prioritized.

	Huawei, HiSilicon
	Agree with MTK. 
This should be guaranteed by RAN4 test requirement.

	DCM
	Same feeling with MTK

	ZTE
	Agree with MTK

	Ericsson
	We are not sure that it is needed.

	Sharp
	Share the same view with MTK.

	Nokia, Nokia Shanghai Bell
	Yes – RAN1 should look into this – but of course conditioned that RAN4 makes progress on the timing accuracy. From RAN1 point of view, it may be beneficial to have means other than traditional “back-off” to indicate that UE should improve the timing estimate.

	CATT
	Not sure if it is really needed.

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Topic 7, Summary of first round of discussions
All companies except one (9 vs 1) supported the proposal 7-1 related to negative Timing Advance Command in MAC RAR.

Proposal 7-1a for conclusion:
RAN1 does not pursue the aspects negative timing advance indication through TAC in MAC RAR for FR2-NTN unless specifically requested by RAN4.

On the topic of network potentially getting means to indicate to the UE to improve timing accuracy, it seems that most companies thinks that this is not really needed (7 vs. 1).

Proposal 7-2a for conclusion:
RAN1 does not pursue any methods for the network to indicate during random access procedure that the UE should improve timing accuracy and retry RACH procedure. 

Topic 8: Extended CP operation  [Deferred – see section 2.12]
During the discussion at RAN1#114-bis, there were diverse opinions on whether or not to support expansion of the extended CP operation beyond the current scope of 60 kHz. The recommendation from last meeting was to wait for progress on timing requirements in RAN4 before progressing on this.

For this meeting, the following views were provided:

· Do not extend the scope of extended CP: Thales (?), Nokia, Nokia Shanghai Bell
· Extend the scope of extended CP: 
· [bookmark: _Hlk150429507]Wait for RAN4 progress: Huawei, HiSilicon, Ericsson, ZTE, Samsung, Apple
 
According to moderator’s understanding, there would be significant specification impacts of introducing additional configurations with support for extended SCS. Based on the company input on this topic is seems that the better approach here would be to wait for RAN4 progress before determining the way forward for potential expansion of the extended CP support.

Proposal 8-1: RAN1 to defer discussions on expansion of extended CP operation until RAN4 provides more clarity on the timing requirements.

	Companies
	Agree or disagree
	Comments and Views

	MediaTek
	Agree
	Support

	Apple
	Agree
	

	Huawei, HiSilicon
	Agree
	

	DCM
	Agree
	

	Xiaomi
	Agree
	

	ZTE
	Agree
	

	Ericsson
	Agree
	

	Thales
	Agree
	

	Sharp
	Agree
	

	Nokia, Nokia Shanghai Bell
	Agree
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Topic 8, Summary of first round of discussions
All companies agreed on the proposal, and this will be proposed as conclusion (depending on chairman willingness to agree on deferring things). One potential solution to this would be to make an LS for RAN4 listing the topics we would expect them to make progress on.

Proposal 8-1a: RAN1 to defer discussions on expansion of extended CP operation until RAN4 provides more clarity on the timing requirements.

Topic 9: UE features [Open – suggesting deferring until UE feature progress]
Two companies raised the topic of UE features for this meeting. Both companies are generally of the opinion that at least Rel-17 UE features should be extended to also cover bands defined FR2-NTN. A similar situation happened during the discussions for Rel-17 NR over NTN, where it was in general concluded that discussions of UE features would only be considered when all agreements to support a feature has been agreed. Given that there are still a lot of open issues to discuss as to whether or not it is feasible to support NR over NTN for bands defined by FR2-NTN, the moderator suggestion would be to defer discussions of UE features until more clarity has been reached in RAN1.

Proposal 9-1: UE features are to be discussed at a later stage and as part of the UE features sessions.

	Companies
	Agree or disagree
	Comments and Views

	
	
	

	MediaTek
	Agree
	Support. It can be discussed in UE feature sessions at a later stage.

	Apple
	Disagree
	We do not think UE features are to be discussed at a later stage, considering UE features are being discussed in the current phase. Hence, we think the proposal is modified to

“UE features are to be discussed as part of the UE features sessions.”

	DCM
	Agree
	We are fine with Apple’s version as well.

	ZTE
	Agree
	

	Ericsson
	Agree
	

	Thales
	Agree
	

	Sharp
	Agree
	

	Nokia, Nokia Shanghai Bell
	Agree
	This fits better in the UE feature discussion.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	




Topic 9, Summary of first round of discussions
Based on the input, 7 companies are supporting the proposal 9-1 while one company suggested that the discussions on UE features in relation to FR2-NTN should be started directly as part of UE feature discussion.
Moderator recommendation: Since the aspect of whether or not there will be a UE feature for operation in FR2-NTN is strongly depending on whether or not it is found that RAN WGs will be able to provide support for the feature in the first place, it would be more safe to defer the discussion until we are convinced that operation in FR2-NTN will be feasible (and that would be conditioned on RAN4 timing requirements as one example).

Proposal 9-1a for Conclusion:
UE features for FR2-NTN are to be discussed at a later stage and as part of the UE features sessions.

Topic 9, Way forward for discussions
Based on the discussions during the Monday Online session and following up on the progress in the existing discussions for UE features, it appears that there are already proposals to include the FR2-NTN bands into the description of the UE capabilities. Hence, it would be moderator proposal to not have any further discussions on the UE features as part of this thread. Furthermore, there is already agreements in RAN4 to capture the FR2-NTN bands in a separate table in 38.101-5. Such table would inherently capture the intended behavior of operation in FR2-NTN bands.

Moderator suggestion would be to defer RAN1 discussions until we know the outcome of the UE feature discussions during the Wednesday session.


Topic 10: Other topics [Closed]
In case there are additional topics that may need to be discussed in this context or not captured by the moderator, please provide these below with some added explanation such that this may be further considered in the next round of discussions.

View 11-1: Anything additional that would need to be considered for NR over NTN for FR2-NTN?
	Companies
	Topics that need further consideration

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	




Topic 10, Summary of first round of discussions
No new topics identified for discussions at this meeting.

[bookmark: _Toc102489803]Topic 11: LS for RAN4 [Open]
Based on the online discussions in Monday session it appears that quite a few of the topics in the above topics are relying on RAN4 progress. During the session the chairman recommended that we discussed a bit further on the prospects of creating an LS for RAN4 to highlight the topics that are currently pending clarification from RAN4 before RAN1 can progress the topic.

The alternative 2 from the FL summary was as follows:

---***--- Start of draft LS ---***---
Alternative: 
Proposal 6-4: 
Make an LS for RAN4 stating that discussions for supporting FR2-NTN are ongoing in RAN1, but we are waiting for RAN4 progress on the following topics:
· General timing requirements for supporting NR over NTN in bands defined by FR2-NTN
· Whether or not there will be RAN1 impact from potentially new defined values for  for operation in FR2-NTN
· Whether or not there is expected to be RAN1 impact from TA jumps when UE acquires and applies new ephemeris information and/or new GNSS information.
· Whether or not the timing requirements for operation in FR2-NTN would require expansion of extended CP operation (beyond 60 kHz SCS) 

And this will be used as a starting point for the drafting of the LS for RAN4. Prior to creating the draft LS, the moderator recommendation is that we first discuss the content to capture in the LS. The first draft content for the LS is as follows:

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 discussing 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 hele RAN1 progressing on the topic, it would be appreciated if RAN4 could provide an update on the following topics:
· If RAN4 could provide an update on the general timing requirements for supporting NR over NTN in bands defined by FR2-NTN?
· Whether or not there will be RAN1 impact from potentially new defined values for  for operation in FR2-NTN?
· Whether there is expected to be RAN1 impact from TA jumps when UE acquires and applies new ephemeris information and/or new GNSS information?
· Whether or not the timing requirements for operation in FR2-NTN would require expansion of extended CP operation (beyond 60 kHz SCS)?
· Whether RAN4 would see any need to improve the common delay modelling for the feeder link description (currently the common delay is modelled as a 2nd order polynomial as described in section 4.2 of TS 38.213)?
· Whether the timing requirements for operation in bands defined by FR2-NTN would be such that a UE would be able to access the network without any updates in the random access procedure?

Actions:
RAN1 respectfully asks RAN4 to provide responses to the above questions to aid the RAN1 discussions on timing accuracy requirements.
---***--- End of draft LS ---***---

View 11-1: Companies are encouraged to provide views on the content of the draft LS for RAN4.

	Companies
	Comments and Views

	Ericsson
	The content is generally fine. But in the last bullet, “updates to the random access procedure” is too broad in our view. We suggest asking specifically about what RAN1 has discussed, i.e., modifying the range of TAC in RAR to allow gNB to adjust an overestimated initial TA before UE transmits PUCCH/PUSCH. E.g.:
· Whether RAN4 would see any need to modify the range of the TA command in RAR to allow gNB to adjust an overestimated initial TA before UE transmits PUCCH/PUSCH (i.e., supporting negative TA adjustments with TAC in RAR).

	ZTE
	In our view, the 2nd-6th bullets are related to the first one, i.e., timing requirements. We think it’s better to just ask for the timing requirements. RAN1’s intention is to check whether enhancement is needed according RAN4 requirements. By asking the details of each issue, e.g., TA jump, can be misleading, which may imply RAN4 that RAN1 wants some enhancements and already has solutions.

	Huawei, HiSilicon
	1) A typo of “”hele”, which should be “help”;
2) We didn’t get the point of the last bullet. Could moderator further clarify what it refers to.
3) Suggest a revision: “Whether or not the timing requirements for operation in FR2-NTN would require expansion of extended CP operation for BWP with SCS (beyond 60 kHz SCS)?” 

	Nokia, Nokia Shanghai Bell
	For the initial access procedure – in case Ericsson insists on including the modification of the TA commands range, it would be fair to include all options that have been suggested for this meeting when it comes to initial access.

Related to the ZTE comment, from our side we have a concern that if the LS question becomes too vague, RAN4 would not really be providing information that would help us progress.


	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Topic 11, Summary of first round of discussions
The comments from the above have been taken into account in the updated draft text for the LS for RAN4.
From moderator point of view, it would be recommended that we provide relatively detailed questions for RAN4, since if we just ask for an update on the timing requirements, we will most likely end in a stalemate situation at next meeting.
On Ericsson’s comment at to including modifying the interpretation of the TA command in the MAC RAR for the last bullet, this has been included in the suggestion for offline discussions. To ensure fairness in this matter, the updated text has been made such that both suggestions for dealing with initial access mechanisms have been included to also reflect Nokia’s concern.

Updated text that will be discussed during the offline session:

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 discussing 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 an update on the following topic:
· Could RAN4 please provide an update on the general timing requirements for supporting NR over NTN in bands defined by FR2-NTN?

More specifically, RAN1 would like responses to the following:
1. Whether or not there will be RAN1 impact from potentially new defined values for  for operation in FR2-NTN?
2. Whether there is expected to be RAN1 impact from TA jumps when UE acquires and applies new ephemeris information and/or new GNSS information?
3. Whether or not the timing requirements for operation in FR2-NTN would require expansion of extended CP operation for BWP with SCS beyond 60 kHz?
4. Whether RAN4 would see any need to improve the common delay modelling for the feeder link description (currently the common delay is modelled as a 2nd order polynomial as described in section 4.2 of TS 38.213)?
5. Whether the timing requirements for operation in bands defined by FR2-NTN would be such that a UE would be able to access the network without any updates in the random access procedure? Topics that are under discussion in RAN1 are:
a. Whether RAN4 would see any need to modify the range of the TA command in RAR to allow gNB to adjust an overestimated initial TA before UE transmits PUCCH/PUSCH (i.e., supporting negative TA adjustments with TAC in RAR)?
b. Whether RAN4 would see a need to introduce means for the gNB to indicate to a UE that timing accuracy is not met?

Actions:
RAN1 respectfully asks RAN4 to provide responses to the above questions to aid the RAN1 discussions on timing accuracy requirements.



Summary
Proposals after first round of discussions:
Based on the discussions in each of the sections, the following is the summary of the input received. This will be discussed in the proposed order below (which is different from the topic order).

Proposal 2-1a: Confirm working assumption from RAN1#114-bis on reference SCS for K_offset and K_MAC 

Proposal 4-1a: Confirm working assumption from RAN1#114-bis on the TA reporting granularity.

Proposal 3-1a: The working assumption for cell search procedure is replaced with the following: 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.

Proposal 1-1a: Confirm the working assumption such that: For PRACH configuration for NR over NTN for FR2-NTN, Table 6.3.3.2-4 of TS 38.211 is used without modification.

Proposal 9-1a for Conclusion:
UE features for FR2-NTN are to be discussed at a later stage and as part of the UE features sessions.

Proposal 7-1a for conclusion:
RAN1 does not pursue the aspects negative timing advance indication through TAC in MAC RAR for FR2-NTN unless specifically requested by RAN4.

Proposal 7-2a for conclusion:
RAN1 does not pursue any methods for the network to indicate during random access procedure that the UE should improve timing accuracy and retry RACH procedure. 

Proposal 5-1a: RAN1 to defer discussions on common TA modelling until RAN4 provides more clarity on the timing requirements.

Alternative: 
Proposal 6-4: 
Make an LS for RAN4 stating that discussions for supporting FR2-NTN are ongoing in RAN1, but we are waiting for RAN4 progress on the following topics:
· General timing requirements for supporting NR over NTN in bands defined by FR2-NTN
· Whether or not there will be RAN1 impact from potentially new defined values for  for operation in FR2-NTN
· Whether or not there is expected to be RAN1 impact from TA jumps when UE acquires and applies new ephemeris information and/or new GNSS information.
· Whether or not the timing requirements for operation in FR2-NTN would require expansion of extended CP operation (beyond 60 kHz SCS) 


Proposals after second round of discussions (to be updated after offline session):

Proposal 1-1a:
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 would be needed





Proposal 11-1:
Create an LS response for RAN4 with the following text:

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 discussing 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 an update on the following topic:
· Could RAN4 please provide an update on the general timing requirements for supporting NR over NTN in bands defined by FR2-NTN?

To provide context on the topics currently being discussed in RAN1, the following open topics in RAN1 are under active discussion:
· Impacts from potentially new defined values for  for operation in FR2-NTN.
· Impact from TA jumps when UE acquires and applies new ephemeris information and/or new GNSS information.
· Whether the timing requirements for operation in FR2-NTN would require expansion of extended CP operation for BWP with SCS beyond 60 kHz.
· Whether there is any need to improve the common delay modelling for the feeder link description (currently the common delay is modelled as a 2nd order polynomial as described in section 4.2 of TS 38.213).
· Whether to update the random access procedure, where the topics that are under discussion in RAN1 are:
· Modifying the range of the TA command in RAR to allow gNB to adjust an overestimated initial TA before UE transmits PUCCH/PUSCH (i.e., supporting negative TA adjustments with TAC in RAR)
· Whether or not to introduce means for the gNB to indicate to a UE that timing accuracy is not met.

Actions:
RAN1 respectfully asks RAN4 to provide a response to the above question during the February RAN working groups meeting week in order to aid the RAN1 discussions on timing accuracy requirements.





[bookmark: _Hlk150346770]Collection of observations and proposals submitted for RAN1#115

	R1-2310877,
Huawei, HiSilicon
	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.


	R1-23110917,
Ericsson
	Observation 1	Considering that the time scheduling of FDD is more flexible than TDD for FR2, the PRACH configurations for FR2-TDD in Table 6.3.3.2-4 can also be applied to FR2-FDD. If the table is reused without modification, it is up to the network to choose a suitable PRACH configuration. For example, to make use or not of entries with non-zero starting symbol.
Observation 2	On the other hand, Table 6.3.3.2-4 is designed for FR2-TDD operations, taking into account the impact of TDD DL-UL scheduling and SSBs periods. The entries designed for TDD impose unnecessary limitations for FR2-FDD operations. For example, using a non-zero starting symbol for FDD unnecessarily limits the number of time-domain PRACH occasions within a PRACH slot. Thus, Table 6.3.3.2-4 can be slightly modified to overcome those limitations.
Observation 3	The transmission timing accuracy can be significantly increased if a 3rd order term of common TA is introduced.
Observation 4	The initial timing error can be both positive and negative, while the TAC in Msg2 only supports positive TA values.

Proposal 1	For PRACH configurations for operation in FR2-NTN, - Confirm the WA from RAN1# 114bis to introduce a new table based on Table 6.3.3.2-4 in 38.211. - For PRACH configurations having a non-zero starting symbol in this table, if changing the starting symbol to zero allows increasing the number of time domain PRACH occasions and does not make the configuration identical to another configuration, change the starting symbol to zero and increase the number of time domain PRACH occasions.
Proposal 2	Introduce a 3rd order term of common TA for FR2-NTN.
Proposal 3	Slightly shift the range of TAC in Msg2 (without increasing the number of bits) to cover also negative TA values corresponding to the maximum timing error Te_NTN.
Proposal 4	Confirm the working assumptions to use a reference SCS of 15 kHz for Koffset and Kmac, and corresponding granularity for TA reporting.
Proposal 5	Confirm the working assumption from RAN1#114bis with the following changes: For operation in FR2-NTN, for cell search procedure, at least Case D and Case E in TS 38.213 areis 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
Proposal 6	Wait for progress in RAN4 before discussing extended CP operation for other SCS than 60 kHz.
Proposal 7	Do not reopen the discussion on TA jumps.


	R1-2310936,
Thales
	Proposal 1: 
Adopt a modified table for Random access configurations for FR2 and paired spectrum by introducing more PRACHConfigIndex with 160 and 80 periodicity and reducing the configurations with periodicity of 10. e.g. the table for short format B4 in section 2 of this contribution.

Observation 1.	The timing error limits are tight for SCS=60 kHz and SCS=120 kHz in FR2-NTN.
Proposal 2: Higher-layer parameter TACommonThirdOrder can be indicated with the following range, granularity and bits allocation:
	Parameter name 
	Value range
	Granularity
	Bits allocation

	TACommonThirdOrder
	-4912…+4912
(-0.015 …+0.015 )
	
	14 bits

	Value range is given in unit of corresponding granularity



Proposal 3:The subcarrier spacing of 60kHz with extended CP is supported in FR2-NTN

Proposal 4: 
Confirm the following working assumption:

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

Proposal 5:
Confirm the following working assumption:

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.


	R1-2311065,
vivo
	Proposals 1 to 5:
· Reuse PRACH configuration Table 6.3.3.2-4 specified in 38.211 for FR2-NTN with a separate “Slot number” column specific for FR2 FDD in NTN.
· For FR2-NTN, confirm the working assumption to keep the reference subcarrier spacing as for Rel-17, no RAN1 spec. impacts are expected.
· RAN1 to discuss the potential RAN1 impact when further RAN4 input is provided.
· Define separate SSB patterns for FR2 TDD and FDD when FR2-NTN is supported.
· Inform RAN4 to define different  for FDD and TDD when FR2-NTN is supported.


	R1-2311199,
ZTE
	Proposal 1: For PRACH configuration for operation in FR2-NTN, Table 6.3.3.2-4 in TS 38.211 is directly reused without modification.
Proposal 2: No introduction of new IE unless common TA modelling cannot satisfy the RAN4 timing requirements.
Proposal 3: For operation in FR2-NTN, no change in the MAC RAR is needed.
Proposal 4: Case E can also be supported for cell search procedure in FR2-NTN.
Proposal 5: RAN4 to decide whether support extended CP for configurations with 120 kHz and 240 kHz SCS in FR2-NTN.


	R1-2311250,
OPPO
	Proposal 1: For PRACH configuration for operation in FR2-NTN, Table 6.3.3.2-4 of TS 38.211 is used without modification.
Proposal 2: For cell search procedure in FR2-NTN, 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.


	R1-2311312,
CATT
	Proposal 1: Some configurations in the FR2-TDD PRACH table that have typical TDD characteristics should be removed, e.g., DL symbols and UL symbols coexisted in one slot.  
Proposal 2: Configurations with a starting symbol of 7 should be modified.
Proposal 3: A few configuration cases can be added to configure the RO in the first radio frame of long configuration period. 
Proposal 4: It is proposed to adopt the table 1 as one example to modify other preamble formats with keeping some configurations unchanged, and adding or modifying some configuration cases for each format.  
Proposal 5: For operation in FR2-NTN, for cell search procedure, only Case D (not supporting Case E) in TS 38.213 is used to allow FDD operation in bands defined by FR2-NTN without any update to SSB pattern. 
Proposal 6: In order to tolerate TA error in the initial access for FR2 NTN, TA-margin can be considered to introduce to solve this timing error. 


	R1-2311585,
Xiaomi
	Proposal 1: The 3rd order deviation or the coarse gNB location can be provided to the UE if the common TA is the main source that contributes to the UL timing error.

	R1-2311636,
NTT DOCOMO, INC.
	Proposal 1:
· Either is down-selected for FR2-NTN.
· Alt 1: “Starting symbol” column is updated with ‘0’ instead of non-zero value, and corresponding modifications are applied.
· Alt 2: No modification is considered.
Proposal 2:
· Case E is also applicable for FR2-NTN from RAN1 perspective.
Proposal 3:
· For UE autonomous timing advance in FR2-NTN, wait for RAN4 progress.
Proposal 4:
· Discuss issue of TA error jump for FR2-NTN, where timing error requirement may be severer compared to FR1-NTN.
· If RAN1 conclude that enhancement for this issue is necessary, N_TA value is initialized to zero when new common TA parameters and/or satellite ephemeris parameters are acquired and start to be used.


	R1-2311700,
Apple
	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.  

	R1-2311772,
Sharp
	Observation 1: In Table 6.3.3.2-4, there are no configurations to use RACH occasions in a RACH slot as much as possible for TDD operation.
Observation 2: Increasing number of PRACH occasions help to reduce PRACH collision probability in large cell such as GEO operation.
Proposal 1: For PRACH configuration for FR2-NTN, Table 6.3.3.2-4 of TS 38.211 is reused with modifying to configure all available symbols of PRACH slot.
Proposal 2: For cell search procedure, Case E is used without any modification.
Observation 3: There are two approaches to solve the issue that timing error of common TA in higher SCS may not be within 10% of CP length:
1) extend the CP length for higher SCS
2) reduce the timing error for common TA
Observation 4: Using the extended CP may increase overhead.
Observation 5: Use of 3rd order derivative reduces timing error of common TA in FR2 so that the timing error level relative to CP length is comparable to that of legacy NTN in FR1.
Proposal 3: 3rd order derivative is considered for common TA calculation in FR2 NTN.


	R1-2311806,
Samsung  
	Proposal 1: RAN1 should deprioritize the discussion on negative TA issue of TAC until that RAN4 provides related LS to RAN1. 
Proposal 2: RAN1 should deprioritize the discussion on extended CP until that RAN4 provides related LS to RAN1. 
Proposal 3: RAN1 conclude that Rel-17 NTN features are supported in FR2-NTN, and consider adding FR2-NTN band in the note of all Rel-17 NTN features.


	R1-2311996,
MediaTek Inc.
	Observation 1: The smallest cyclic prefix with preamble formats A1 and B1 can exceed transmit timing error requirements for SCS of up to 120 kHz.
Proposal 1: RAN1 can de-prioritize design of new RACH preamble formats with SCS=240 kHz.
Observation 2: Assuming Table 6.3.3.2-4 of TS 38.211 specified random access configurations for FR2 and unpaired spectrum is used as baseline for FR2-NTN, it may be needed to discuss the slot number configuration to optimize paired operations.


	R1-2312136,
Nokia, Nokia Shanghai Bell
	Observation 1: The maximum possible value for positioning error (for both GNSS and ephemeris) allowed, considering implementation requirements, is less than 10 m for 120 kHz SCS.
Observation 2: In terrestrial network configurations, the RACH transmission may arrive at the gNB offset to the gNB UL time by up to twice the propagation delay relative to the cell radius. In NTN the expectation is that the RACH transmission arrives at the gNB being time aligned.
Observation 3: The RACH preamble is not fully used as intended in NTN to assist the gNB in estimating the necessary timing advance to apply at the UE side. 
Observation 4: When a UE transmits the random access preamble, after applying the UL pre-compensation at UE side, the errors between the time the gNB has received the UE signal and the expected UL synchronization time can all be attributed to UE inaccuracies.
Observation 5: For low elevation angles, the UE timing inaccuracy might grow over time because of inaccurate GNSS/ephemeris in spite of the received TAC during RACH. 

Proposal 1: Confirm the working assumption for PRACH configuration for FR2-NTN and make it applicable to FR2-NTN without modification.
Proposal 2: For operation of NR over NTN in FR2-NTN bands, RAN4 should consider introducing tighter requirements for transmit timing accuracy.
Proposal 3: Define a threshold level for maximum timing advance during random access procedure. If the TAC in Msg2 or MsgB is above the maximum level, UEs in this situation shall not be capable of transmitting, until they fix their time pre-compensation (e.g. GNSS update and new PRACH transmission). 
Proposal 4: If the UE updates its GNSS position, and difference between the TA calculated using the new UE position and the previous UE position is above the UL Transmit Timing inaccuracy, UE shall perform a new random access procedure to reacquire the correct transmit timing. 
Proposal 5: For reducing the systematic error at UE side, multiple readings of SIB19 should be seen as the preferred solution.
Proposal 6: UEs should be supporting backwards propagation of Ephemeris information to reduce the impact of Common TA modelling errors.
Proposal 7: Confirm the working assumption on the reference SCS for indication of K_offset and K_MAC.
Proposal 8: Confirm the working assumption of the granularity of the TA reporting being the same as the corresponding reference SCS applied for K_offset.
Proposal 9: No enhancements for TAC are needed for operating NR over NTN for FR2-NTN bands.
Proposal 10: Confirm the working assumption for cell search procedure while allowing for Case E to be included as well.
Proposal 11: Do not introduce additional support for extended CP beyond what is currently available in the standards for Rel-18.

	R1-2312247,
Mitsubishi Electric
	Observation: The need for timing advance enhancements depends on ongoing RAN4 work on timing requirements.
Proposal 1: Wait for RAN4 progress on timing requirements before introducing RAN1 enhancements for timing advance.
Proposal 2: From RAN1 perspective, for cell search procedure, Case E in TS 38.213 can be reused for FDD FR2 NTN operation without any modification to the SSB pattern.
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Agreements from past meeting(s)
RAN1#114-bis:

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.
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