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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#115 is located in [3].

As this topic is expected to be treated already during Monday session after the lunch break, it is preferable that the comments are provided already before:
1st round deadline: Monday 26th of February, 11.00 Local time.

 
Reserved tdoc numbers
This moderator summary is targeted at discussing various aspects related to this topic.
Table to be filled with reserved Tdoc numbers for this contribution when needed:
	R1-2401540
	Discussion on FR2-NTN aspects at RAN1#116, first round

	R1-2401xxx
	Discussion on FR2-NTN aspects at RAN1#116, second round






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
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#115 the working assumption from RAN1#114-bis was confirmed:

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


From the contributions submitted this meeting there are various views, which according to moderator’s understanding as follows:
· Alt1: No modifications to the PRACH tables: Apple, Nokia, Nokia Shanghai Bell, ZTE, Huawei, HiSilicon, NTT DOCOMO
· Alt2: Introduce optimizations for the PRACH configuration table (based on Table 6.3.3.2-4 of TS 38.211): Ericsson, Thales, CATT, Sharp

From this it is seen that there seem to be two camps of roughly equal size, where one prefers to have no optimizations, while the other prefers to introduce some kind of optimization. In the optimization camp there are various flavors of the potential optimization ranging from replacing entries with starting symbol other than 0 with entries that offers better resolution in the time domain to introducing a new table that would accommodate less entries with dense RO (as dense RO in time domain is not really serving the purpose of NR over NTN).

It is moderator’s understanding that the current PRACH configuration table is not broken and implementing a new PRACH configuration table may open the discussion even further as to which mechanisms should apply, it may be better to simply adopt the Table 6.3.3.2-4 of TS 38.211 without modification.

Question 1-1: Would you agree that NR over NTN in frequency bands defined by FR2-NTN would be able to function if Table 6.3.3.2-4 of TS 38.211 is used without modification?

Please provide views on this proposal here:
	Companies
	Yes/No
	Comments and Views

	CATT
	No 
	Currently the table is only fit for FR2 TDD, but in FDD, the starting symbol of RO from other 0 is not necessary and it will waste the resources. At least, this issue should be resolved. 

	vivo
	Yes
	Some PRACH config entries are not applicable for FR2-NTN, but it is up to NW to configure the PRACH config entries that are applicable to FR2-NTN

	Panasonic
	Yes
	Optimization would be not needed. Divergence from TN would also not preferable.

	LG
	Yes
	Agree with FL’s comment. 

	Ericsson
	Maybe
	But effort should be spent on defining a table better suited for FDD operation now when FR2-NTN bands are introduced, since optimizations in future releases will not be possible for reasons of backward compatibility. At least the issue of non-zero starting symbol should be fixed.

	Thales
	No
	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.
For FR2, existing PRACH configuration was designed only for unpaired spectrum by considering the following aspects related to TDD: TDD frame structure, the DL-UL transmission periodicity and considerations on start position of PRACH for unpaired spectrum.
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: 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.
Based on the above, we propose to introduce a new table for Random access configurations for FR2 and paired spectrum: A proposed table is given in our contribution R1-2400816.


	ZTE
	Yes
	The Table is able to work without update.

	DCM
	Yes
	At least the current spec can work.

	Nokia, Nokia Shanghai Bell
	Yes
	No need to introduce any optimization

	Sharp
	No
	The modification of the starting symbol is useful to increase PRACH capacity. If PRACH resource is not enhanced in this release, PRACH segmentation is required in feature release if PRACH capacity would be enhanced. To avoid PRACH segmentation in future release, the modification should be needed in this release.

	Inmarsat
	No
	Agree with the comment from Thales.  The table as it stands was designed for TDD.

	Huawei, HiSilicon
	Yes
	

	Samsung
	Yes
	It is too late to consider new Table in maintenance phase. It may need a lot of efforts to discuss details. 

	
	
	

	
	
	

	
	
	



Question 1-1 is targeted at finding whether there is consensus to the understanding that existing PRACH configuration table can be reused for FR2-NTN without breaking the system. Based on the outcome of this question, we may consider the proposal 1-2, which would potentially address the FFS in the existing agreement.
Proposal 1-2: 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

	CATT
	disagree
	Same comments as proposal 1-1.

	Vivo
	agree
	

	Panasonic
	Agree 
	

	LG
	Agree
	

	Ericsson
	Disagree
	Table 6.3.3.2-4 is suboptimal for FDD. Effort should be spent on defining a table better suited for FDD operation now when FR2-NTN bands are introduced, since optimizations in future releases will not be possible for reasons of backward compatibility. At least the issue of non-zero starting symbol should be fixed.

	Thales
	disagree
	Please see Thales ’comment to the previous question 

	ZTE
	Agree
	The table can work without update. Hence, directly reusing the table is preferred as we are in maintenance phase. It is too late to discuss and agree what need to be updated.

	DCM
	Agree
	

	Nokia, Nokia Shanghai Bell
	Agree
	

	Inmarsat
	Disagree
	

	Huawei, HiSilicon
	Agree
	

	Samsung
	Agree
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Summary of views on Topic 1:
On question 1-1:
Question 1-1: Would you agree that NR over NTN in frequency bands defined by FR2-NTN would be able to function if Table 6.3.3.2-4 of TS 38.211 is used without modification?

For this question the views were as follows:
· 8 companies stated “yes”, where one company has a valid point that introducing a new PRACH configuration table during the maintenance phase is too late.
· 1 company stated “maybe”
· 4 companies stated “no” – most with the valid point that the table is not optimum, but no companies explicitly stated that things would be broken if Table 6.3.3.2-4 of TS 38.211 is used without modification.

It is acknowledged that using Table 6.3.3.2-4 of TS 38.211 without modification (apart from making it apply to FR2-NTN as well) will potentially leave some entries of the table as not useful. It could be left to network configuration to ensure that a UE is only scheduled with valid PRACH configurations.

Proposed conclusion 1-1a:
Reusing Table 6.3.3.2-4 of TS 38.211 for operation in frequency bands defined by FR2-NTN  without modification will lead to non-optimum configuration possibilities.

Proposal 1-2a: 
For PRACH configuration for NR over NTN for FR2-NTN, Table 6.3.3.2-4 of TS 38.211 is used without modification, and caption of table is updated to include FR2-NTN.


Topic 2: Common TA related aspects
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 and further in RAN1#115 multiple views were presented, but the discussion did not really progress. For this meeting, the views may be outlined as follows:

· Use/introduce 3rd order derivative: Thales, Ericsson
· No need for 3rd order derivative: ZTE (unless timing requirements indicate the need), Nokia, Nokia Shanghai Bell (Two SIB19 readings can achieve the same)
· Wait for RAN4 progress: Huawei, HiSilicon
· 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 and RAN1#115) 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
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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 [7]:
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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 [7]. 


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.

At this point in the discussions, it seems that the discussions are at a stand-still, and considering that similar discussions were taken during Rel-17 NR over NTN work item, it is a bit unclear whether it will be possible to reach any consensus on the progress. Since RAN1#115 discussions ended with deferring these discussions until RAN4 provided more clarity on the timing requirements, it may be better to follow this path.

Proposal 2-1: 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

	CATT
	Agree 
	FR2 requirement is not clear so far. Actually the reference point of UL synchronization can be set at the satellite, so it will not be one problem. Another solution can use extended CP.

	Vivo
	agree
	

	Panasonic
	Agree 
	

	LG
	Agree
	

	Ericsson
	Disagree
	RAN4 has already agreed timing accuracy requirements for cases with stationary UE in GSO and NGSO, which are very tight and leave little room for Common TA modelling inaccuracy. Therefore, RAN1 can discuss TA modelling based on these requirements, even if requirements for mobile UE in GSO are pending in RAN4.

Regarding the proposal to combine two SIB readings to estimate a third order Common TA term, our understanding is that it is not allowed by the current specification, that gives (38.213 clause 4.2) an explicit expression for the common TA based on 0th, 1st and 2nd order terms only, and further defines a validity duration  (38.331) for the Common TA parameters that makes the parameters of previous SIB19 invalid. Even if such enhancement based on UE implementation were allowed by the current specification, it would not be safe for the gNB to extend the validity duration since not all UE might support the implementation enhancement. Our view is that the proposed solution with two SIB readings has more specification impact than addition of a 3rd order term.

	Thales
	Disagree
	We think deferring discussions on common TA modelling is really waste for time. 
We may receive RAN4 reply to RAN1 LS in this meeting but RAN4 already defined Te_NTN Timing Error Limit for fixed VSAT is served by GSO and fixed VSAT is served by NGSO: Te_NTN is for FR2 NTN is given by the following tables: Specified in Table 7.1C.2-2 and Table 7.1C.2-3 for VSAT UE in FR2-NTN in TS 38.133 [6, R4-2321642]. 
Only The requirement for Te_NTN Timing Error Limit for mobile VSAT is served by GSO is yet to be defined.

Table 1 Te_NTN Timing Error Limit for fixed VSAT is served by GSO and fixed VSAT is served by NGSO
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	Te_NTN

	FR2-NTN
	120
	60
	13*64*Tc

	
	
	120
	7.5*64*Tc

	
	240
	60
	13*64*Tc

	
	
	120
	7.5*64*Tc

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



It is FFS on the applicable side condition for fixed VSAT is served by NGSO.

Table 2 Te_NTN Timing Error Limit for mobile VSAT is served by GSO
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	Te_NTN

	FR2-NTN
	120
	60
	13*64*Tc

	
	
	120
	[Higher value than 7.5]*64*Tc

	
	240
	60
	13*64*Tc

	
	
	120
	[Higher value than 7.5]*64*Tc

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



Based on the above, it is clear that the timing error limits are tight for SCS=60 kHz and SCS=120 kHz in FR2-NTN.

We propose to introduce a 3rd order derivative (TACommonThirdOrder) for the Common TA. This TACommonThirdOrder was extensively discussed during Release-17 normative phase but it was not agreed because higher SCS (60 and 120 kHz) are not supported in Release-17. From our perspective, the benefit of  TACommonThirdOrder is clear: the validity duration of Common TA parameters is extended when TACommonThirdOrder


	ZTE
	Agree
	

	DCM
	Disagree
	RAN4 already agreed requirements as abovementioned by companies. At least we should trigger discussion based on the requirements. 

	Nokia, Nokia Shanghai Bell
	Agree
	Suggest to wait for the LS response from RAN4.

	Sharp
	Agree
	

	Huawei, HiSilicon
	Agree
	

	Samsung
	Agree
	We think that explicit agreement for proposal is not necessary. 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary of views on Topic 2:
On the topic of Common TA related aspects, the views on proposal 2-1 were:
Proposal 2-1: RAN1 to defer discussions on common TA modelling until RAN4 provides more clarity on the timing requirements.

· 9 companies are OK to defer discussions on the topic until we have the LS response.
· 3 companies are not OK to defer discussions on the topic until we have the LS response

From moderator understanding, RAN4 do have some agreements on the timing accuracy requirements for operation in frequency bands defined by FR2-NTN, but it is still unclear whether this information will be sufficient for RAN1 to determine whether or not there will be impacts to the Common TA related parameters.

Proposal 2-1a:
RAN1 to defer discussions on common TA modelling until RAN4 provides more clarity on the timing requirements.


Topic 3: Timing advance for initial access
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 as well as during RAN1#115, 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: ZTE, Nokia, Nokia Shanghai Bell
· Enhance TAC for MAC RAR (shift range): Ericsson
· Wait for RAN4 input for negative TAC: Huawei, HiSilicon (waiting for RAN1 progress in general).

Given that the input received for this meeting is more or less the same as for the last 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 3-1: 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

	CATT
	Agree 
	This issue had been discussed at the Rel-17, no more discussion is needed. 

	Vivo
	Agree
	

	Panasonic
	Agree 
	

	LG
	Agree
	

	Ericsson
	Disagree
	Early arrival of Msg3, Msg4 HARQ-ACK etc can be avoided by a simple offset in the TA command in RAR.

	ZTE
	Agree
	

	DCM
	OK
	

	Nokia, Nokia Shanghai Bell
	Agree
	

	Sharp
	Agree
	

	Huawei, HiSilicon
	Agree
	

	Samsung
	Agree
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



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.

Question 3-2: 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

	Vivo
	This indication is unnecessary. If the timing is not within the timing limits, the random access could fail and UE can attempt random access again. No additional indication is needed. 
Furthermore, time pre-compensation based on preamble is up to UE implementation, even with a ‘need to improve’ indication from the NW, UE may not be able to improve time pre-compensation.

	Ericsson
	We are not sure this is necessary.

	ZTE
	Not necessary.  We think the procedure of initial access in FR2 is similar to FR1. No need to introduce additional mechanism in FR2 to judge whether transmit timing is accurate enough. Legacy procedures can be followed when transmit timing is not within the timing limits.

	DCM
	Necessity is unclear for us.

	Nokia, Nokia Shanghai Bell
	Yes. With operation in frequency bands defined by FR2-NTN, the span of the cyclic prefix will be much smaller. If the gNB can detect that UE timing accuracy is not sufficient, there should be a mechanism to push back and have UE perform better timing pre-compensation.

	Sharp
	No. In our understanding, if gNB does not receive PRACH within the timing limits, gNB just does not transmit Msg2/Msg B. It is up to gNB implementation.

	Huawei, HiSilicon
	Necessity is unclear for us.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Yet another aspect that was raised in one contribution [12] is that of “timing jumps”, which may raise whenever a UE acquires new serving satellite ephemeris information and starts applying such new information instead of old information. The problem stems from two sources; Common TA modeling errors and non-ideal progression of the satellite position as a function of time. Especially if the gNB is tracking the UE’s timing mis-alignement, there may be problems, and in this contribution it is suggested that the UE should reset the N_TA value (or specifically set it to “Zero” when new common TA parameters and/or satellite ephemeris iparameters are acquired and start to be used.

Question 3-3: Should RAN1 consider introducing a requirement that the UE shall reset the N_TA value to zero when new parameters from the serving satellite ephemeris information is applied (common TA parameters and/or satellite ephemeris)?

Please provide views on this here:
	Companies
	Comments and Views

	Ericsson
	No. The network can use closed-loop TAC to compensate also for UE position inaccuracy, which is likely a larger source of TA error. Resetting N_TA when ephemeris/common TA parameters are updated will also reset the compensation for UE position error.

	ZTE
	No. The timing jump issue has already been discussed in FR1. And finally it was agreed to be resolve by RAN4 by defining new timing adjustment parameters. For FR2, we think it can also be handled by RAN4 instead of designing new solutions in RAN1.

	DCM
	At least discussion is necessary

	Nokia, Nokia Shanghai Bell
	Yes – that would make sense. Due to the smaller timing protection offered by the shorter CP it might be beneficial that the UE automatically resets its accumulated TA whenever applying new ephemeris information (due to the potential timing jumps. We should just be aware that gNB internal tracking of the accumulated TA on the UE side would not be accurate anymore (if the UE is allowed to autonomously do adjustments of the N_TA.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Summary of views on Topic 3:
On the subtopic of:
Proposal 3-1: RAN1 does not pursue the aspects negative timing advance indication through TAC in MAC RAR for FR2-NTN unless specifically requested by RAN4.

The opinions provided were:
· 10 companies agreed on this topic
· 1 company did not agree to this.

On the subtopic of:
Question 3-2: 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?

The opinions provided were:
· 1 company found it necessary to have this
· 3 companies indicated that the need was unclear
· 3 companies indicated that this is not needed.

On the subtopic of:
Question 3-3: Should RAN1 consider introducing a requirement that the UE shall reset the N_TA value to zero when new parameters from the serving satellite ephemeris information is applied (common TA parameters and/or satellite ephemeris)?

The opinions provided were:
· 1 company found this needed
· 1 company found that at least discussions are needed.
· 2 companies indicated that this is not needed.

Based on the comments provided, the following will be proposed for the online session:

Proposal 3-1a:
RAN1 does not pursue the aspects negative timing advance indication through TAC in MAC RAR for FR2-NTN unless specifically requested by RAN4.



Topic 4: Extended CP operation
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. For this RAN1#115 there are fewer companies expressing views, which according to moderator understanding are:

· Do not extend the scope of extended CP: Thales, Nokia, Nokia Shanghai Bell, ZTE (unless requested by RAN4)

According to moderator’s understanding, there would be significant specification impacts of introducing additional configurations with support for extended SCS. Since the only views brought up for this meeting on the matter, it is therefore proposed to not look into expansion of the Extended cyclic prefix scope unless RAN4 explicitly requests this.

Proposal 4-1: RAN1 will not expand the extended cyclic prefix scope to cover SCS other than 60 kHz unless explicitly requested by RAN4.

	Companies
	Agree or disagree
	Comments and Views

	CATT
	Slightly disagree 
	For FR2, extended CP is needed from technical prospective, though it may cause a big change in frame structure design. 

	Vivo
	agree
	

	Panasonic
	Agree
	

	LG
	Agree
	

	Ericsson
	Agree
	

	Thales
	
	It will be beneficial to expand the extended cyclic prefix scope to cover SCS other than 60 kHz in FR2 NTN. However, taken into account specification impacts we may accept this proposal with the following modification:

Proposal 4-1: RAN1 will not expand the extended cyclic prefix scope to cover SCS other than 60 kHz unless  the timing requirements could not be satisfied when using the normal CP or explicitly requested by RAN4


	ZTE
	Agree
	

	DCM
	OK
	

	Nokia, Nokia Shanghai Bell
	Agree.
	

	Sharp
	Agree
	

	Huawei, HiSilicon
	We  are fine with the proposal.
	

	Samsung
	Agree
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary of views on Topic 4:
On the topic of extended CP:
Proposal 4-1: RAN1 will not expand the extended cyclic prefix scope to cover SCS other than 60 kHz unless explicitly requested by RAN4.

The views were as follows:
· 10 companies expressed support
· 1 company expressed slight disagreement.

Based on this, the following is proposed:

Proposal 4-1a:
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 unless explicitly requested by RAN4.



Topic 5: Timing accuracy requirements
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, and at last RAN1#115 meeting, an LS was sent to RAN4. The views expressed for this meeting can be summarized as follows:

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

Proposal 5-1: 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

	CATT
	Agree
	

	Panasonic
	Agree
	

	LG
	Agree
	

	Ericsson
	Agree
	Our view is that discussion of the timing accuracy requirements can be handled in RAN4, but RAN1 can take into account the already agreed timing accuracy requirements in discussions of potential enhancements to the TA pre-compensation.

	Thales
	
	We think deferring discussions on timing accuracy requirements is really waste for time.
See our feedback on  Proposal 2-1.


	ZTE
	Agree
	

	DCM
	Agree
	

	Nokia, Nokia Shanghai Bell
	Agree
	

	Sharp
	Agree
	

	Inmarsat
	Agree – with comment
	From our perspective, the timing accuracy could be fulfilled by introducing signalling for common clock reference via existing mechanisms (e.g. SIB9)

	Huawei, HiSilicon
	Agree
	

	Samsung
	Agree
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary of views on Topic 5:
On the topic here:
Proposal 5-1: RAN1 to defer discussions on timing accuracy requirements until RAN4 makes progress on this topic.

The views expressed were:
· 11 companies were OK to defer discussions
· 1 company expressed the view that we already have the requirements from RAN4.

Based on the above and given that RAN1 still has not received any official LS response, it is proposed to defer discussions until RAN4 LS response is available.

Topic 6: Other topics
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 6-1: Anything additional that would need to be considered for NR over NTN for FR2-NTN?
	Companies
	Topics that need further consideration

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Summary of views on Topic 6:
No topics were raised during this first round of comments – suggesting to close this section.


[bookmark: _Toc102489803]
Summary
To be filled with summary after discussions.

Proposals after first round of comments

Proposal 1-2a: 
For PRACH configuration for NR over NTN for FR2-NTN, Table 6.3.3.2-4 of TS 38.211 is used without modification, and caption of table is updated to include FR2-NTN.
Proposed conclusion 1-1a:
Reusing Table 6.3.3.2-4 of TS 38.211 for operation in frequency bands defined by FR2-NTN  without modification will lead to non-optimum configuration possibilities.


Proposal 2-1a:
RAN1 to defer discussions on common TA modelling until RAN4 provides more clarity on the timing requirements.

Proposal 3-1a:
RAN1 does not pursue the aspects negative timing advance indication through TAC in MAC RAR for FR2-NTN unless specifically requested by RAN4.

Proposal 4-1a:
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 unless explicitly requested by RAN4.


[bookmark: _Hlk150346770]Collection of observations and proposals submitted for RAN1#116

	R1-2400349, 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 timing requirements provided by RAN4 in response LS.
Proposal 3: For operation in FR2-NTN, no change in the MAC RAR is needed.
Proposal 4: Extended CP operation is not considered unless requested by RAN4.


	R1-2400404, CATT
	Observation 1: UE may miss current PRACH occasion after SSB detection and must wait next PRACH configuration period in the existing SFN for RO of the long PRACH configuration period, especially transparent payload of LEO-1200.
Observation 2: Non-uniform PRACH occasion configuration is not a problem for fixed or steerable beams, but for beam-hopping, non-uniform configuration will result in certain beams never being accessed due to no RO allocation. 

So we have the following suggestions:
Proposal 1: Starting symbols for each first PRACH slot of all PRACH formats should be zero in the PRACH configuration table for FR2-NTN. 
Proposal 2: RO position configuration should consider SSB position and RTT for long PRACH configuration period of {160,80} ms, and propose to add new configuration of SFN mod PRACH configuration period equal to 3,4. 
Proposal 3: Remove or not to adopt the non-uniform configuration in the origin PRACH configuration table in FR2-TDD if beam sweeping access is used.  


	R1-2400816, THALES
	Random access configurations for FR2-NTN and paired spectrum:

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 following table for Random access configurations for FR2 and paired spectrum:

[followed by a proposed new/updated PRACH configuration index mapping table]

Support of common TA third order derivative:

Observation 5.	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


	R1-2400968, Nokia, Nokia Shanghai Bell
	Observation 1: Current PRACH configuration table as outlined in Table 6.3.3.2-4 of TS 38.211 would be sufficient for supporting FR2-NTN
Observation 2: RAN4 already agreed on tighter timing requirements for operation of NR over NTN in FR2-NTN bands, so no further actions would be needed by RAN1 on this matter.
Observation 3: 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 4: 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 5: 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 6: 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. 
Observation 7: Common TA bias can be applied to address UEs not being able to correctly apply the TA compensation.

Proposal 1: No optimizations to Table 6.3.3.2-4 of TS 38.211 are needed unless RAN4 explicitly identifies problems.
Proposal 2: Current PRACH configuration table as defined in Table 6.3.3.2-4 of TS 38.211 is assumed to be applicable without modification for operation in frequency bands defined by FR2-NTN.
Proposal 3: RAN1 to wait for LS response from RAN4 on the matter of physical limites for allowed errors due to GNSS and ephemeris.
Proposal 4: 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 5: 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 6: For reducing the systematic error at UE side, multiple readings of SIB19 should be seen as the preferred solution.
Proposal 7: UEs should be supporting backwards propagation of Ephemeris information to reduce the impact of Common TA modelling errors.
Proposal 8: RAN1 should not introduce new IE to improve the Common TA modelling.
Proposal 9: No enhancements for TAC are needed for operating NR over NTN for FR2-NTN bands.
Proposal 10: Do not introduce additional support for extended CP beyond what is currently available in the standards for Rel-18.


	R1-2400975, 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.
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.
Observation 3	Using a non-zero starting symbol for FDD unnecessarily limits the number of time-domain PRACH occasions within a PRACH slot.
Observation 4	Most PRACH configurations for FR2 TDD use several slot numbers in each PRACH subframe, which is useful when there are many beams per cell.
Observation 5	For NTN, a one beam per cell is more likely.
Observation 6	By defining new PRACH configurations with non-overlapping slot numbers, root sequence collisions can be avoided by applying a PRACH configuration reuse in the network.
Observation 7	The RAN4 timing accuracy requirements for FR2-NTN are very tight and leaves no margin for impairments in gNB, e.g., Common TA errors.
Observation 8	The transmission timing accuracy can be significantly increased if a 3rd order term of common TA is introduced.
Observation 9	The initial timing error can be both positive and negative, while the TAC in Msg2 only supports positive TA values.
 Based on the discussion in the previous sections we propose the following:
Proposal 1	For PRACH configurations for FDD operation in FR2-NTN:
	Introduce a new table Table 6.3.3.2-x in TS 38.211, which is a copy of Table 6.3.3.2-4, as a starting point for further optimizations
	For PRACH configurations with non-zero starting symbol for which changing their starting symbol to zero does not make them identical to another configurations, change the starting symbol to zero and increase (if possible) the number of time domain PRACH occasions.
	For PRACH configurations with a non-zero starting symbol for which changing the starting symbol to zero  makes them identical to another configuration:
o	Alt 1: Leave them unmodified.
o	Alt 2: Replace them with a new set of PRACH configurations with single, non-overlapping slot numbers, enabling PRACH configuration reuse.
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.


	R1-2400980, Apple
	Proposal 1: For PRACH configuration for operation in FR2-NTN, Table 6.3.3.2-4 of TS 38.211 is reused without modifications.

Proposal 2: RAN1 to adopt the following text proposal:
· Reason for change: Support NR over FR2-NTN
· Summary of change: Extend FR2-TDD band random access configurations to FR2-FDD band 
· Consequences if not approved: NR over FR2-NTN is not supported
	TS 38.211 [7]
6.3.3.2 Mapping to physical resources
……
Table 6.3.3.2-4: Random access configurations for FR2 and unpaired spectrum.
……




	R1-2401163, Sharp
	Observation 1: The modification of the starting symbol of PRACH configuration table for FR2 TDD operation reduces PRACH collision probability.
Proposal 1: For PRACH configuration for operation in FR2-NTN, Table 6.3.3.2-4 of TS 38.211 is used with modification of starting symbol.


	R1-2401379, Huawei, HiSilicon
	Proposal 1: Reuse Table 6.3.3.2-4 of TS 38.211 without modification for PRACH configuration for operation in FR2-NTN.
Proposal 2: Defer the discussion related with timing error requirement in RAN1#116 to wait for further RAN4 progress.


	R1-2401096, NTT DOCOMO, INC.
	Proposal 1:
· For PRACH configuration for operation in FR2-NTN, Table 6.3.3.2-4 of TS 38.211 is used without any update.
Proposal 2:
· For UE autonomous timing advance in FR2-NTN, 
· N_TA value is initialized to zero when new common TA parameters and/or satellite ephemeris parameters are acquired and start to be used.
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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.

RAN1#115:
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.

R1-2312553
Final LS is agreed in R1-2312553.
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