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Introduction
The summary covers the contributions submitted under the following agendas
· 9.12.8.2 - Satellite Access Node demodulation requirements
· 9.12.8.2.1 - PUSCH requirements
· 9.12.8.2.2 - PUCCH requirements
· 9.12.8.2.3 - PRACH requirements
Topic #1: Satellite Access Node demodulation requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Title
	Company
	Proposals / Observations

	R4-2208015
	Discussion on PUSCH requirement for SAN demodulation
	Ericssion
	Observation 1: The remaining timing error could be very small in MsgA of 2-step RACH regarding UE pre-compensation precision.
Observation 2: Only very limited PRBs could achieve targe SNR based on link budget.
Proposal 1: It is better to define the SAN PUSCH requirement for a few of PRB allocation.
Observation 3: 2Rx would be better for SAN demodulation requirement than 1Rx regarding to less additional loss caused by possible depolarization.
Proposal 2: Define SAN PUSCH demodulation requirement for 1Tx2Rx and 1Tx1Rx. Only take LOS channel for 1Tx1Rx requirements.
Observation 4: The decision of MCS depends on the simulation with agreed channel model, but the proper channel model should be investigated at the first.

	R4-2208016
	Discussion on PUCCH requirement for SAN demodulation
	Ericssion
	Proposal 1: Follow the agreement on SAN PUSCH demodulation discussion. 
•	If only a few of PRBs can be used for UL, only one requirement will be applied for all bandwidths. 
•	If full bandwidth can be used for UL, only requirements for minimum and maximum bandwidths could be introduced. The Rel-15 FR1 PUCCH applicability rule on bandwidth can be reused.  
Proposal 2: Define SAN PUCCH requirements for 1Tx2Rx and 1Tx1Rx. Only take LOS channel model for 1Tx1Rx requirements.
Proposal 3: The PUCCH PRB number of PF2/3 need to wait for the conclusion of PUSCH part.
Proposal 4: If the same BS manufactory declaration in Rel-15 would be applied for SAN, PUCCH format 3/4 requirements should be defined for both with and without additional DM-RS to avoid no requirement situation.

	R4-2208017
	Discussion on PRACH requirement for SAN demodulation
	Ericssion
	Proposal 1: Use the same NLOS multi-path fading channel model as PUSCH.
Proposal 2: Define SAN PRACH demodulation requirements for:  
Option 1: preamble format 1 and all short formats. 
Option 2: If down selection can be agreed, then consider format 0, A2, B4 and C2.
Proposal 3: Define SAN PRACH demodulation requirements for 1Tx2Rx.
Proposal 4: Define SAN PRACH demodulation requirements for 1.25kHz, 15kHz and 30kHz SCS.
Proposal 5: Define SAN PRACH demodulation requirements with 400Hz frequency offset.
Proposal 6: Use same time error tolerance of AWGN as Rel-15 FR1 for 15kHz and 30kHz SCS. Use the same method to calculate time error tolerance of multi-path channel as Rel-15.
Proposal 7: Use the same Ncs as Rel-15 normal PRACH requirement.

	R4-2208085
	View on NTN SAN demodulation requirement
	Samsung
	Proposal 1: No 2-step RACH case is considered for SAN requirement 
Proposal 2: RAN4 define SAN requirement with 5MHz/20MHz for 15KHz SCS, and 5MHz/20MHz for 30KHz SCS.
Proposal 3: RAN4 define SAN requirement with 2 Rx only
Proposal 4: RAN4 define SAN requirement with CP-OFDM only 
Proposal 5: RAN4 define SAN PRACH requirement with format 0, FFS on format 1 and format 2

	R4-2208878
	Discussion on PUSCH demodulation requirements for NTN
	Nokia, Nokia Shanghai Bell
	Observation 1 : A few PRBs allocation is the most commonly used in the considered NTN applications.
Observation 2 : Considering different CBW with the same PRB allocation have similar results.  
Proposal 1 : Consider 4 PRBs allocation for all SCS.
Observation 3 : The most common SAN antenna arrays is 2 Rx.
Observation 4 : Doubling Rx antennas at SAN Rx provide a predictable receive diversity gain.
Proposal 2 : Consider UE 1 Tx and SAN 1Rx, SAN 2 Rx.
Proposal 3:  Use parameters in Table 1 for NTN PUSCH demodulation requirements.
Observation 5: The degradation with 0.1 ppm residual frequency error is negligible with MCS4 for all configuration even with SAN 1 Rx.
Observation 6: Results with SAN 1 Rx, especially with NTN TDL-A, require a high SNR even with MCS4 that could not be available for some cases. Important gain is achieved with SAN 2 Rx receive diversity especially in NLOS NTN-TDL-A.
Observation 7: For each channel profile, the 1% BLER and 70% throughput with MCS4 and same PRB allocation do not differ significantly between the different SCS/CBW.

	R4-2209877
	Discussion on satellite NTN demod PUSCH
	Huawei, HiSilicon
	Proposal 1: For NTN PUSCH, define requirements for 2-step RA type requirement.
Proposal 2: Only define 5MHz requirements for 15kHz SCS and 10MHz requirements for 30kHz for NTN PUSCH performance requirements.
Proposal 3: Also consider SAN 4Rx and 8Rx for NTN PUSCH requirements definition. Applicability rule can be defined so that only highest of supported Rx number shall be tested based on manufacture declaration.

	R4-2209878
	Simulation results on satellite NTN demod PUSCH
	Huawei, HiSilicon
	Simulation results for PUSCH

	R4-2209879
	Discussion on satellite NTN demod PUCCH
	Huawei, HiSilicon
	For NTN PUCCH performance requirements definition, use the test configuration as shown in Table 3-1 to Table 3-7.
Only define 5MHz requirements for 15kHz SCS and 10MHz requirements for 30kHz for NTN PUCCH performance requirements.
Also consider SAN 4Rx and 8Rx for NTN PUCCH requirements definition except multi-slot PUCCH. Applicability rule can be defined so that only highest of supported Rx number shall be tested based on manufacture declaration.

	R4-2209880
	Simulation results on satellite NTN demod PUCCH
	Huawei, HiSilicon
	Simulation results for PUCCH

	R4-2209881
	Discussion on satellite NTN demod PRACH
	Huawei, HiSilicon
	1. For NTN PRACH requirements, use the following test configuration.
	Parameter
	Value

	Preamble format
	A2/B4/C2

	Antenna configuration
	2/4/8 Rx for LRA=139, 2Rx for LRA=1151 and 571

	SCS
	15kHz for LRA=139 and 1151, 30kHz for LRA=139 and 571

	Propagation
	AWGN, NTN-TDLA

	Time error tolerance
	 (Same formula as legacy BS requirements)

	Doppler
	200Hz

	Delay spread
	250ns



Applicability rule can be defined so that only highest of supported Rx number shall be tested based on manufacture declaration.

	R4-2209882
	Simulation results on satellite NTN demod PRACH
	Huawei, HiSilicon
	Simulation results for PRACH

	R4-2209681
	TP to TS 38.108: remaining annexes for FRC (SAN demodulation requirements)
	Huawei, HiSilicon
	Postponed to future RAN4 meetings after we  have stable enough progress on performance part as per chairman’s guidance



Open issues summary
Background information: 
As per the approved WF R4-2207198, the corresponding agreements made in last RAN4#102-e meeting are copied under each open issues with square bracket for convenience.
Sub-topic 1-1 PUSCH
Issue 1-1-1: Scope of PUSCH requirements
	Candidate options
· Option 1: Do not consider 2 step RACH case
· Option 2: Consider the 2 step RACH case



· Proposals
· Option 1 (Huawei): Consider the 2 step RACH case
· Option 2 (Samsung): Not consider 2-step RACH case
· Recommended WF
· TBA

Issue 1-1-2: SCS/CBW set for PUSCH requirements
	Candidate options
· Option 1: 15kHz SCS: 5MHz/10MHz/20MHz, 30kHz SCS: 10MHz/20MHz  
· Option 2: a few of PRBs for all SCS



· Proposals
· Option 1 (Huawei): Only 5MHz for 15kHz SCS and 10MHz for 30kHz SCS
· Option 2 (Nokia): 4 PRBs allocation for all SCS
· Option 3 (Ericsson): A few of PRBs allocation
· Option 4 (Samsung): 5MHz/20MHz for 15KHz SCS, and 5MHz/20MHz for 30KHz SCS
· Recommended WF
· TBA

Issue 1-1-3: Antenna configuration for PUSCH requirements
	Agreements
· UE 1Tx
· SAN 2Rx
Candidate options
· FFS: SAN 1Rx, SAN 4Rx and SAN 8Rx



· Proposals
· Option 1 (Huawei):
· Also consider SAN 4Rx and 8Rx for NTN PUSCH requirements definition.
· Applicability rule can be defined so that only highest of supported Rx number shall be tested based on manufacture declaration.
· Option 2 (Nokia, Ericsson): Consider UE 1 Tx and SAN 1Rx, SAN 2 Rx.
· Option 2a (Ericsson): Only take LOS channel for 1Tx1Rx requirements.
· Option 3 (Samsung): Only consider 2 Rx
· Recommended WF
· TBA

Issue 1-1-4: MCS
	Agreements
· Select MCS4 for PUSCH requirements



· Proposals
· Option 1 (Ericsson): The decision of MCS depends on the simulation with agreed channel model, but the proper channel model should be investigated at the first.
· Other options
· Recommended WF
·  TBA

Issue 1-1-5: Waveform
· Proposals
· Option 1 (Samsung): CP-OFDM only.
· Option 2 (Nokia): DFT-s-OFDM
· Other options
· Recommended WF
· TBA

Issue 1-1-6: Test configuration for PUSCH
	Parameter
	Value

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	pos1

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port
	{0}

	
	DM-RS sequence generation
	NID0=0, nSCID =0, group hopping and sequence hopping are disabled

	Time domain
	PUSCH mapping type
	A, B

	resource
	Start symbol
	0 

	assignment
	Allocation length
	14 

	Frequency domain resource assignment
	Frequency hopping
	Disabled

	TPMI index for 2Tx two-layer spatial multiplexing transmission 
	0

	Code block group based PUSCH transmission
	Disabled



· Recommended WF
· Companies are encouraged to check whether parameters in the above table are agreeable?

Issue 1-1-7: Test configuration for PUSCH with UL timing adjustment
	Parameter
	Value

	Transform precoding
	Disabled

	Channel bandwidth
	Same as normal PUSCH

	MCS
	MCS4

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	DM-RS position (l0)
	2

	
	Additional DM-RS position
	pos2

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port
	{0}

	Time domain resource assignment
	DM-RS sequence generation
	NID0=0, nSCID =0 for moving UE
NID0=1, nSCID =1 for stationary UE

	
	PUSCH mapping type
	Both A and B

	
	Allocation length
	14 

	Frequency domain resource assignment
	RB assignment
	Same as normal PUSCH

	
	Starting PRB index
	Based on RB assignment

	
	Frequency hopping
	Disabled

	SRS resource allocation
	Slots in which sounding RS is transmitted (Note 1)
	slot #1 in radio frames

	
	SRS resource allocation
	Based on RB assignment

	NOTE 1.	The transmission of SRS is optional. And the transmission comb and SRS periodic are configured as KTC = 2, and TSRS = 10 respectively.



	Parameter
	Scenario X

	Channel model
	Stationary UE: AWGN
Moving UE: Same as PUSCH for NTN-TDLA

	UE speed
	120 km/h

	CP length
	Normal

	A
	15 kHz: 10 s
30 kHz: 5 s

	
	15 kHz: 0.04 s-1
30 kHz: 0.08 s-1



· Recommended WF
· Companies are encouraged to check whether parameters in the above table are agreeable? 

Issue 1-1-8: Test configuration for PUSCH repetition type A
	Parameter
	Value

	Transform precoding
	Disabled

	Channel model
	NTN-TDL-A, Doppler and delay same as normal PUSCH

	MCS
	5 in Table 3

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 3, 0, 3 [Note 2]

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	pos1

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port
	0

	
	DM-RS sequence generation
	NID0=0, nSCID =0

	Time domain resource assignment
	PUSCH mapping type
	A, B

	
	Start symbol
	0 

	
	Allocation length
	14 

	
	PUSCH aggregation factor
	n2

	Frequency domain resource assignment
	RB assignment
	Same as normal PUSCH

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	Note 2:	The effective RV sequence is {0, 2, 3, 1} with slot aggregation.



· Recommended WF
· Companies are encouraged to check whether parameters in the above table are agreeable? 

Sub-topic 1-2 PUCCH
Issue 1-2-1: Scope of PUCCH requirements
	Agreements
· In addition to PUCCH format 0/1/2/3/4, RAN4 to define NTN multi-slot PUCCH demodulation requirements
· Prioritize UCI with HARQ on PUCCH demodulation requirement



· Proposals
· Option 1 (Huawei):
· For PUCCH format 2/3/4, addition note should be added that The UCI information does not contain CSI part 1 and CSI part 2.
· For PUCCH format 0, select 2 symbol case from legacy BS requirements.
· For PUCCH format 2, select both two cases with different UCI information bits from legacy BS requirements
· For PUCCH format 3, only select 1 PRB with 14 symbol case from legacy BS requirements
· For PUCCH format 3/4, only select additional DMRS configuration disabled case from legacy BS requirements
· Option 2 (Ericsson):
· If the same BS manufactory declaration in Rel-15 would be applied for SAN, PUCCH format 3/4 requirements should be defined for both with and without additional DM-RS to avoid no requirement situation.
· Recommended WF

Issue 1-2-2: SCS/CBW set for PUCCH requirements
	Agreements
· To follow the same SCS/CBW set as PUSCH as the start point
Candidate options
· Option 1: No need to reduce test
· Option 2: Need to reduce test cases (specify if any)



· Proposals
· Option 1 (Ericsson): 
· If only a few of PRBs can be used for UL, only one requirement will be applied for all bandwidths.
· If full bandwidth can be used for UL, only requirements for minimum and maximum bandwidths could be introduced. The Rel-15 FR1 PUCCH applicability rule on bandwidth can be reused.
· The PUCCH PRB number of PF2/3 need to wait for the conclusion of PUSCH part
· Option 2 (Huawei): Only 5MHz for 15kHz SCS and 10MHz for 30kHz SCS.
· Recommended WF
· TBA

Issue 1-2-3: Antennal configuration
	Agreements
· UE 1Tx 
· SAN 2Rx
Candidate options
· FFS: SAN 1Rx, SAN 4Rx and SAN 8Rx



· Proposals
· Option 1 (Ericsson): 
· Define SAN PUCCH requirements for 1Tx2Rx and 1Tx1Rx.
· Only take LOS channel model for 1Tx1Rx requirements.
· Option 2 (Huawei):
· Also consider SAN 4Rx and 8Rx for NTN PUSCH requirements definition.
· Applicability rule can be defined so that only highest of supported Rx number shall be tested based on manufacture declaration.
· Recommended WF
· TBA

Issue 1-2-4: Channel model
· Proposals
· Option 1 (Ericsson): PUCCH could take the same channel as PUSCH.
· Other options.
· Recommended WF
· Companies are encouraged to check whether Option 1 is OK?

Sub-topic 1-3 PRACH
Issue 1-3-1: Preamble Format
· Proposals
· Option 1 (Ericsson):
· Option 1a: Preamble format 0 and all short formats
· Option 1b: Preamble format 0, A2, B4 and C2
· Option 2 (Huawei): Preamble format A2, B4 and C2
· Option 3 (Samsung): Preamble format 0, FFS on format 1 and format 2
· Recommended WF
· TBA

Issue 1-3-2: SCS
· Proposals
· Option 1 (Ericsson): 1.25kHz, 15kHz and 30kHz SCS.
· Option 2 (Huawei): 15kHz for LRA=139 and 1151, 30kHz for LRA=139 and 571.
· Recommended WF
· For short preamble format (if agreed), define SAN PRACH demodulation requirements for 15kHz and 30kHz SCS.
· FFS 1.25kHz based on discussion on Issue 1-3-1.

Issue 1-3-3: Sequence length for short preamble format
· Proposals
· Option 1 (Huawei): LRA=139 and 1151 for 15kHz, LRA=139 and 571 for 30kHz.
· Other options
· Recommended WF
· TBA

Issue 1-3-4: Antenna configuration
· Proposals
· Option 1 (Ericsson): 1Tx2Rx
· Option 2 (Huawei):
· 2/4/8Rx for LRA=139
· 2Rx for LRA=1151 and 571
· Recommended WF
· TBA

Issue 1-3-5: Time error tolerance
· Proposals
· Option 1 (Ericsson):
· Use same time error tolerance of AWGN as Rel-15 FR1 for 15kHz and 30kHz SCS.
· Use the same method to calculate time error tolerance of multi-path channel as Rel-15.
· Option 2 (Huawei):  where  is corresponding to the tap with the second largest delay of the propagation delay channel. (Same formula as legacy BS requirements)
· Recommended WF
· Use same time error tolerance of AWGN as Rel-15 FR1 for 15kHz and 30kHz SCS.
· Use the same method to calculate time error tolerance of multi-path channel as Rel-15:  where  is corresponding to the tap with the largest or the second largest delay of the propagation delay channel
· Company needs to confirm the  used in Rel-15: the largest or the second largest delay is used?

Issue 1-3-6: Frequency offset for PRACH Channel model
· Proposals
· Option 1 (Ericsson):
· Use the same NLOS multi-path fading channel model as PUSCH.
· Define SAN PRACH demodulation requirements with 400Hz frequency offset.
· Option 2 (Huawei): AWGN with 0Hz frequency offset, NTN-TDLA100-200 with 200Hz frequency offset
· Recommended WF
· Channel model related open issues are recommended to be discussed in email thread [103-e][322] NR_NTN_Demod_Part1 together for both DL and UL, this open issue will be focused on frequency offset for PRACH
· AWGN with 0Hz frequency offset
· FFS for fading channel

Issue 1-3-7: Ncs
· Proposals
· Option 1 (Ericsson): Use the same Ncs as Rel-15 normal PRACH requirement.
· Other options.
· Recommended WF
· Companies are encouraged to confirm whether Option 1 is OK based on the PRACH formats to be agreed?

Companies views’ collection for 1st round 
Open issues 
Sub topic 1-1 PUSCH
	Company
	Comments

	XXX
	Issue 1-1-1: Scope of PUSCH requirements
Issue 1-1-2: SCS/CBW set for PUSCH requirements
Issue 1-1-3: Antenna configuration for PUSCH requirements
Issue 1-1-4: MCS
Issue 1-1-5: Waveform
Issue 1-1-6: Test configuration for PUSCH
Issue 1-1-7: Test configuration for PUSCH with UL timing adjustment
Issue 1-1-8: Test configuration for PUSCH repetition type A

	Thales
	Issue 1-1-1: Scope of PUSCH requirements
The 2-step RACH is an important feature for NTN to cope with the substantial propagation delay. We support including 2-step RACH in the scope of PUSCH requirements for Msg3 transmission. Support Option 1.
Issue 1-3-2: SCS
Few PRBs is more representative of NTN PUSCH allocations but it does not preclude testing higher bandwidth allocation if deemed necessary. Support Option 3 and optionally Option 4.
Issue 1-1-3: Antenna configuration for PUSCH requirements
We do not recall RAN4 to agree on considering SAN 2 RX as the baseline configuration. At least support SAN 1 RX (most common satellite configuration). Other configuration may be considered. Support Option 2.
Issue 1-1-4: MCS
Option 1
Issue 1-1-5: Waveform
Support Option 2. Since NTN UL link budget may be rather challenging even with 1 TX, we support considering DFT-s OFDM to maximize the terminal eirp.
Issue 1-1-6: Test configuration for PUSCH
No comments
Issue 1-1-7: Test configuration for PUSCH with UL timing adjustment
UE speed : Our understanding is that airplaine and HST connectivity shall also be supported (see Table 7.4.2-1 from TS 22.261). Thus, UE speed up to 1000 km/h should also be considered (but it is also true that a dedicated channel model may also be required for at least airplane connectivity).

	Ericsson
	Issue 1-1-1: Scope of PUSCH requirements
The 2-step RACH is benefit for NTN deployment to reduce the access time when channel condition is good enough, such LOS for LEO. RAN2 have agreement that 2-step RACH can be supported for NTN. 
But we think a separate requirement for 2-step RACH seems not so necessary considering UE pre-compensation. The timing error could be very small from different NTN UE, and the MsgA PUSCH would be the as normal PUSCH. In that case, only normal PUSCH requirement would be enough.
Issue 1-1-2: SCS/CBW set for PUSCH requirements
For UL, we think it is not typical for UE to transmit on full bandwidth based on the link budget analysis. A few of PRB would be suitable for the requirement. From the demodulation point of view, the performance would be similar between small PRBs and full bandwidth. In addition, only a few of PRB requirements could be applied for all bandwidth per SCS. We can accept Option 2 to use 4 PRBs as baseline. 
Issue 1-1-3: Antenna configuration for PUSCH requirements
The SAN antenna should refer to satellite antenna not GW antenna. All relevant tests and requirements are defined on the satellite antenna RIB. So typical satellite antenna configuration 1Rx/2Rx should be considered for SAN requirement. 
To save simulation and test effort, we suggest only consider 1Tx1Rx for LOS channel regarding no combination gain and -3dB depolarization. 
Issue 1-1-4: Channel model (to be discussed in email thread [322])
Support recommended WF.
Issue 1-1-5: MCS
We can accept MCS4 as the start point. 
Issue 1-1-6: Waveform
We support Option 1 to only consider CP-OFDM because there is very small performance difference from DFT-s-OFDM based on previous simulations. The few of PRB transmission from UE and very large cell range would typically allow multiple UE access. 
Issue 1-1-7: Test configuration for PUSCH
We are OK with the configurations but open for further discussion. 
Issue 1-1-8: Test configuration for PUSCH with UL timing adjustment
RB allocation should depend on the PUSCH CBW agreement.  
Issue 1-1-9: Test configuration for PUSCH repetition type A
We can accept configurations in the table for initial simulation.

	Nokia, Nokia Shanghai Bell
	Issue 1-1-1: Scope of PUSCH requirements
Support Option 2: Not consider 2-step RACH case as timing erorr is small and it is not necessary to define additional PUSCH demod requirements.
Issue 1-1-2: SCS/CBW set for PUSCH requirements
Support Option 2, and we are open to discuss other small fixed PRB allocation for all SCS.
Issue 1-1-3: Antenna configuration for PUSCH requirements
Support Option 2 as 2 RX SAN antennas is the most common and higher Rx antenna if any provide a predictable diversity gain.
Issue 1-1-4: MCS
The MCS4 agreement is reasonable for any channel and enough for NTN PUSCH demodulation requirements.
Issue 1-1-5: Waveform
Support option 2, NTN UL is coverage limited scenario and energy efficient waveform should be used. Using DFT-s-OFDM allows to increase the transmit power compared to CP-OFDM due to lower PAPR (smaller MPR), and thus enhance the coverage even if BLER performance is similar for both waveforms.
Issue 1-1-6: Test configuration for PUSCH
Yes, we are Ok with the proposed parameters.
Issue 1-1-7: Test configuration for PUSCH with UL timing adjustment
Most of the parameters are agreeable, and we propose to update the following:
- No need to change the DMRS position from previous table.
-Transform precoding should follow PUSCH discussion and agreement (same as normal PUSCH).
Issue 1-1-8: Test configuration for PUSCH repetition type A
We are okay with this table and we propose to modify the following:
-	Use MCS4 as the previous agreement (Same as normal PUSCH)
-	Transform precoding to follow above discussions and agreement (Same as normal PUSCH).


	Samsung
	Issue 1-1-1: Scope of PUSCH requirements
We support option2, the pre-compensation of timing and frequency offset can be performed at UE side for UL transmission, the residual timing offset impact will be minor. Existing 2-step RACH requirements can be applied. There is no necessary to define additional requirement with 2-step RACH
Issue 1-1-2: SCS/CBW set for PUSCH requirements
We prefer option 3 with taking the test effort into account and aligning the FRC discussed for Rx requirement 
Issue 1-1-3: Antenna configuration for PUSCH requirements
2Rx can meet the basic test purpose, therefore, we prefer to consider 2Rx only for SAN requirement with reducing test effort, 
Issue 1-1-4: MCS
Issue 1-1-5: Waveform
There is no restriction NR operation in non-terrestrial networks about waveform, meanwhile the performance difference is minor, we prefer to focus on CP-OFDM firstly, 
Issue 1-1-6: Test configuration for PUSCH
Ok with option 1 as start point
Issue 1-1-7: Test configuration for PUSCH with UL timing adjustment
Ok with option1 as start point
Issue 1-1-8: Test configuration for PUSCH repetition type A
Ok with option1 as start point

	Huawei
	Issue 1-1-1: Scope of PUSCH requirements
We think 2-step RACH can be used in NTN scenario. However, as some companies pointed out, different from the legacy BS, there is no timing offset cycling configured since it is pre-compensated by all UEs. Then it is same as the legacy PUSCH from the demodulation point of view. Considering the 2-step RACH performance can be ensured by normal PUSCH requirement, we are OK to not introduce 2-step RACH PUSCH requirements for NTN.
Issue 1-1-2: SCS/CBW set for PUSCH requirements
We prefer Option1 to consider small PRB allocation considering the link budget and also the test effort. As per our evaluation, Option 1 is feasible at least for LEO600 scenario.
Issue 1-1-3: Antenna configuration for PUSCH requirements
We prefer Option 1 to give manufacture more flexible to only test the configurations they support. Applicability can be defined that only highest of supported Rx number shall be tested based on manufacture declaration rather than both lowest and highest.
Issue 1-1-4: MCS
We prefer to keep the previous agreement.
Issue 1-1-5: Waveform
We prefer Option 1 considering that there is negligible performance difference between CP-OFDM and DFT-s-OFDM as per legacy BS requirements.
Issue 1-1-6: Test configuration for PUSCH
We are OK with these parameters to align with the legacy TN BS requirements.
Issue 1-1-7: Test configuration for PUSCH with UL timing adjustment
We are OK with these parameters to align with the legacy TN BS requirements.
For the UE speed, considering UE pre-compensation, there is not large timing for adjustment. We think 120km/h is enough to verify satellite TA implementation from demodulation point of view.
For the DMRS position, pos2 is considered for the legacy BS requirements since it is discussed in HST WI. However, considering there is no Doppler shift modeled, we are also OK to consider pos1 for NTN UL TA requirements.
For the transform precoding, we prefer to only consider CP-OFDM to align with the legacy BS TA requirements.
Issue 1-1-8: Test configuration for PUSCH repetition type A
We are OK with these parameters to align with the legacy TN BS requirements.
For the MCS, we prefer to consider MCS 5 in Table 3 that is same as legacy TN BS requirements.
For the transform precoding, we prefer to only consider CP-OFDM to align with the legacy BS TA requirements.


 
Sub topic 1-2 PUCCH
	Company
	Comments

	XXX
	Issue 1-2-1: Scope of PUCCH requirements
Issue 1-2-2: SCS/CBW set for PUCCH requirements
Issue 1-2-3: Antennal configuration
Issue 1-2-4: Channel model

	Thales
	Issue 1-2-1: Scope of PUCCH requirements
Support Option 2
Issue 1-2-2: SCS/CBW set for PUCCH requirements
Support Option 1
Issue 1-2-3: Antennal configuration
We do not recall RAN4 to agree on considering SAN 2 RX as the baseline configuration. At least support SAN 1 RX (most common satellite configuration). Other configuration may be considered. Support Option 1
Issue 1-2-4: Channel model
Support Option 1

	Ericsson
	Issue 1-2-1: Scope of PUCCH requirements
Basically, we think it would be good to keep same test coverage as legacy BS requirement. 
For PF0/2 and PF3 PRB/symbol, Option 1 configurations could be applied. 
For DM-RS in PF3/4, we suggest companies check if the same declaration as Rel-15 will be applied for SAN. If yes, it might be good to define requirements to cover both 1+0 and 1+1 to avoid no requirement condition. 
Issue 1-2-2: SCS/CBW set for PUCCH requirements
We suggest considering following option which is based on Option 1 and 2.
o	Option 1a: 
	If only a few of PRBs can be used for UL, only one requirement will be applied for all bandwidths.
	If full bandwidth can be used for UL, only requirements for minimum bandwidths could be introduced. The Rel-15 FR1 PUCCH applicability rule on bandwidth can be reused.
	The PUCCH PRB number of PF2/3 need to wait for the conclusion of PUSCH part 
Issue 1-2-3: Antennal configuration
Same comments as PUSCH part. PUCCH could follow PUSCH approach. 
Issue 1-2-4: Channel model
Agree with Option 1.

	Nokia, Nokia Shanghai Bell
	Issue 1-2-2: SCS/CBW set for PUCCH requirements
Support option 1.
Issue 1-2-3: Antennal configuration
Support option 1, for the same reason as in PUSCH Issue 1-1-3, we can follow PUSCH discussion and agreement.
Issue 1-2-4: Channel model
Support option 1.


	Huawei
	Issue 1-2-1: Scope of PUCCH requirements
We prefer Option 1.
Issue 1-2-2: SCS/CBW set for PUCCH requirements
We think this issue depends on the SCS/CBW for PUSCH requirements. Currently we prefer to reuse the same value as the legacy BS requirements. Further modification is needed if the PRB number for PUCCH is larger than that of PUSCH requirements.
Issue 1-2-3: Antennal configuration
We are OK to align with the PUSCH.
Issue 1-2-4: Channel model
We are OK with Option 1.


 
Sub topic 1-3 PRACH
	Company
	Comments

	XXX
	Issue 1-3-1: Preamble Format
Issue 1-3-2: SCS
Issue 1-3-3: Sequence length for short preamble format
Issue 1-3-4: Antenna configuration
Issue 1-3-5: Time error tolerance
Issue 1-3-6: Frequency offset for PRACH Channel model
Issue 1-3-7: Ncs

	Thales
	Issue 1-3-1: Preamble Format
At least one long format should be included. The NTN link budgets can be rather limited so it is valuable to get a preamble configuration with limited bandwidth occupation (assuming the frequency error can be handheld thanks to UE pre-compensation).
Support Option 1a or 1b
Issue 1-3-2: SCS
Support Option 1
Issue 1-3-3: Sequence length for short preamble format
20 MHz bandwidth allocation can be quite challenging in terms of link budget for preamble transmission in NTN.  As a consequence, LRA = 139 may be prioritized.
Issue 1-3-4: Antenna configuration
Option 1 and 2 are not acceptable. At least support SAN 1 RX (most common satellite configuration). Other configuration can also be considered.
Issue 1-3-5: Time error tolerance
Support recommended WF
Issue 1-3-6: Frequency offset for PRACH Channel model
If a frequency estimation error of 0.1 ppm is made in DL RX (i.e. 200 Hz @2GHz), then a transmission frequency error of 400 Hz may be expected on the UL for PRACH transmission.
Issue 1-3-7: Ncs
Support Option 1

	Ericsson
	Issue 1-3-1: Preamble Format
Regarding UE pre-compensation, the timing error could be very small between different UEs. In that case, all preamble formats could be possibly applied. In that case, we propose consider Option 1 to cover long and short preamble formats to secure the test coverage. But we don’t have strong opinion on this issue. Currently, we slightly prefer 1b.  
Issue 1-3-2: SCS
If long preamble formats are introduced, 1.25kHz SCS should be considered, otherwise, only 15/30kHz SCS are considered.
Support recommended WF.
Issue 1-3-3: Sequence length for short preamble format
We also think long sequence (Lra=571/1151) would be challenging for NTN scenario.  Short sequence Lra=139 should be the base line. 
Issue 1-3-4: Antenna configuration
We are OK to consider both 1Rx and 2Rx. 
Issue 1-3-5: Time error tolerance
We support recommended WF. 
For T_delay, we think it should be the largest non-neglectable delay which has relative high power. In Rel-15, the largest tap power in TDLA is lower than -26dB which could be neglected compared with other taps, but the largest tap power in NTN-TDLA is -6.48dB which seems non-neglectable.   
Issue 1-3-6: Frequency offset for PRACH Channel model
We support recommended WF. 
Issue 1-3-7: Ncs
We support Option 1.

	Nokia, Nokia Shanghai Bell
	Issue 1-3-1: Preamble Format
Support option 3, as NTN is coverage limited scenario, and the long format could be mostly used If short formats are required to be included in the requirements, we support option 1b.
Issue 1-3-2: SCS
The proposed WF is fine for us.
Issue 1-3-3: Sequence length for short preamble format
If short format is agreed, we are Ok with option 1.
Issue 1-3-4: Antenna configuration
Support option 1 for the same reasons (predictable Rx diversity gain, and typical SAN antenna configuration) as other sub-topic issues.
Issue 1-3-6: Frequency offset for PRACH Channel model
Support option 2, we can use as PUSCH 200Hz maximum frequency offset:
Consider 200Hz as the maximum Doppler shift for UL in service link
Issue 1-3-7: Ncs
Support option 1.


	Samsung
	Issue 1-3-1: Preamble Format
Since the common propagation delay can be compensated, then the NTN PRACH signal design will depend on the relative propagation delay, which is limited up to 200km in current specifications regarding TA range, we prefer with long format, format 0 can be applied,  
If short format is considered, we support with only C2
Issue 1-3-2: SCS
Pending on the format agreed 
Issue 1-3-3: Sequence length for short preamble format
Not sure whether long sequence should be considered for short format 
Issue 1-3-4: Antenna configuration
We support with option 1,
Issue 1-3-5: Time error tolerance
Ok with the time error tolerance of AWGN,
For fading channel, if rel-15 applied, it should be the second largest delay, we are also to support the second largest delay
Issue 1-3-6: Frequency offset for PRACH Channel model
Pending on frequency offset discussed for UL in service link. We are ok with option 2, by assuming UE pre-compensation for UL, the residual frequency shift is 0.1 ppm 
Issue 1-3-7: Ncs
Ok with option 1 as starting point


	Huawei
	Issue 1-3-1: Preamble Format
We prefer Option 2. Considering there is very small residual frequency and timing error after UE pre-compensation, we think all preamble formats are feasible. We prefer to select A2, B4 and C2 that is more typical.
Issue 1-3-2: SCS
We are OK with the recommended  WF.
Issue 1-3-3: Sequence length for short preamble format
We are OK to only consider LRA=139 for both 15kHz and 30kHz to move forward.
Issue 1-3-4: Antenna configuration
If only LRA=139 is considered, we prefer to align with PUSCH.
Issue 1-3-5: Time error tolerance
The issue is that whether the last tap NTN-TDL-A propagation condition is negligible. We slightly prefer to consider the second largest delay for Tdelay calculation but we don’t have strong view.
Issue 1-3-6: Frequency offset for PRACH Channel model
We prefer to consider 200Hz for frequency offset that is 0.1ppm of fc.
Issue 1-3-7: Ncs
We are OK with Option 1.


 
CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #1-1 PUSCH
	Issue 1-1-1: Scope of PUSCH requirements
Moderator: As pointed by several companies, due to the timing and frequency offset pre-compensation at the UE side, the timing error at the BS side could be very small, it is not necessary to set the timing offset cycling for the testing, i.e. it is same as the normal PUSCH performance requirements, no additional requirement is needed for MsgA in 2-step RACH. Moderator would like to check if it is acceptable for all companies not to consider 2-step RACH case for NTN.
Tentative agreements:
· Not consider 2-step RACH case for SAN performance requirements
Candidate options
· Option 1 (Huawei, Thales): Consider the 2 step RACH case
· Option 2 (Samsung, Huawei, Ericsson, Nokia): Not consider 2-step RACH case
Recommendations for 2nd round:
· Company can raise concern on the recommended tentative agreements if any.

Issue 1-1-2: SCS/CBW set for PUSCH requirements
Moderator: All companies are fine with small number of PRB, but from demodulation performance requirement definition point of view, specific number of PRB needs to be specified, so proponent of Option 3 is encouraged to share the preferred number of PRB in the 2nd round. To facilitate the 2nd round discussion, moderator list the following candidate options for further discussion.
Tentative agreements: 
· One test cases with few PRBs for each SCS
· Reuse Rel-15 test applicability rule defined in clause 8.1.2.1.2	Applicability of requirements for different channel bandwidths

Candidate options
· Option 1: 5MHz/15kHz  (i.e. 25 PRBs) and 10MHz/30kHz (i.e. 24 PRBs)
· Option 2: 4 PRBs for all SCS
Recommendations for 2nd round:
· Continue the discussion on the specific number of PRBs.

Issue 1-1-3: Antenna configuration for PUSCH requirements
Moderator: As per agreements reached in last RAN4#102-e (R4-2207198), UE 1Tx and SAN 2Rx have been agreed, whether additional 1Rx, 4Rx and 8Rx need to be considered. As per the 1st round discussion, companies still have diverse views. Companies are encouraged to give compromise to move forward in the 2nd round discussion.
Tentative agreements: N/A
Candidate options for additional number of Rx antenna configuration besides 2Rx:
· Option 1 (Huawei): 4Rx and 8Rx with test applicability rule
· Only the highest supported Rx number shall be tested based on manufacture declaration.
· Option 2 (Nokia, Ericsson, Thales): 1Rx.
· Option 2a (Ericsson): Only take LOS channel for 1Tx1Rx requirements.
· Option 3 (Samsung): Only 2 Rx
Recommendations for 2nd round:
· Continue the discussion.

Issue 1-1-4: MCS
Moderator: MCS4 is agreed in last meeting, considering the low code rate and investigation by companies in previous meeting, moderator suggest to keep MCS4 agreement, but if any technical issues are figured out later based on the agreed channel model, further updates are not precluded.
Tentative agreements: MCS4 unless any technical issues figured out
Candidate options: N/A
Recommendations for 2nd round: N/A

Issue 1-1-5: Waveform
Moderator: Companies still have diverse view on the waveform to be used for the performance requirements definition, further discussion is needed.
Tentative agreements: N/A
Candidate options: 
· Option 1 (Samsung, Ericsson, Huawei): CP-OFDM only.
· Option 2 (Nokia, Thales): DFT-s-OFDM only
Recommendations for 2nd round: 
· Continue the discussion.

Issue 1-1-6: Test configuration for PUSCH
Moderator: All companies are fine with the following parameters. Considering only UE 1Tx is considered, the test configuration “TPMI index for 2Tx two-layer spatial multiplexing transmission” need to be removed.
Tentative agreements: 
Agree to use the following test parameters for NTN PUSCH performance requirements definition unless any issues figured out
	Parameter
	Value

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	pos1

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port
	{0}

	
	DM-RS sequence generation
	NID0=0, nSCID =0, group hopping and sequence hopping are disabled

	Time domain
	PUSCH mapping type
	A, B

	resource
	Start symbol
	0 

	assignment
	Allocation length
	14 

	Frequency domain resource assignment
	Frequency hopping
	Disabled

	TPMI index for 2Tx two-layer spatial multiplexing transmission 
	0

	Code block group based PUSCH transmission
	Disabled



Candidate options: N/A
Recommendations for 2nd round: N/A

Issue 1-1-7: Test configuration for PUSCH with UL timing adjustment
Moderator: Companies are fine with most of the test parameters listed, except the UE speed, number of RB allocated, additional DM-RS configuration and waveform that can be further discussed in the 2nd round.
Tentative agreements: 
Agree to use the following test parameters for NTN PUSCH UL TA performance requirements definition unless any issues figured out
	Parameter
	Value

	Channel bandwidth
	Same as normal PUSCH

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	DM-RS position (l0)
	2

	
	Additional DM-RS position
	pos2

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port
	{0}

	Time domain resource assignment
	DM-RS sequence generation
	NID0=0, nSCID =0 for moving UE
NID0=1, nSCID =1 for stationary UE

	
	PUSCH mapping type
	Both A and B

	
	Allocation length
	14 

	Frequency domain resource assignment
	RB assignment
	Depends on normal PUSCH

	
	Starting PRB index
	Based on RB assignment

	
	Frequency hopping
	Disabled

	SRS resource allocation
	Slots in which sounding RS is transmitted (Note 1)
	slot #1 in radio frames

	
	SRS resource allocation
	Based on RB assignment

	NOTE 1.	The transmission of SRS is optional. And the transmission comb and SRS periodic are configured as KTC = 2, and TSRS = 10 respectively.



	Parameter
	Scenario X

	Channel model
	Stationary UE: AWGN
Moving UE: Same as PUSCH for NTN-TDLA

	CP length
	Normal

	A
	15 kHz: 10 s
30 kHz: 5 s

	
	Depends on UE speed



Issue 1-1-7a: UE speed for PUSCH with UL timing adjustment
Candidate options
· Option 1 (Thales): Up to 1000 km/h
· Option 2 (Huawei): 120km/h
Recommendations for 2nd round:
· Further discuss in the 2nd round.

Issue 1-1-7b: Additional DM-RS position for PUSCH with UL timing adjustment
Tentative agreements: pos1
Candidate options
· Option 1 (Nokia, Huawei): pos1
· Option 2: pos2
Recommendations for 2nd round: N/A

Issue 1-1-7c: Transform precoding for PUSCH with UL timing adjustment
Candidate options
· Option 1 (Nokia): Same as normal PUSCH
· Option 2 (Huawei): CP-OFDM only
Recommendations for 2nd round:
· Discuss this issue after Issue 1-1-5.

Issue 1-1-8: Test configuration for PUSCH repetition type A
Agree to use the following parameters for NTN PUSCH.
	Parameter
	Value

	Channel model
	NTN-TDL-A, Doppler and delay same as normal PUSCH

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 3, 0, 3 [Note 2]

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	pos1

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port
	0

	
	DM-RS sequence generation
	NID0=0, nSCID =0

	Time domain resource assignment
	PUSCH mapping type
	A, B

	
	Start symbol
	0 

	
	Allocation length
	14 

	
	PUSCH aggregation factor
	n2

	Frequency domain resource assignment
	RB assignment
	Same as normal PUSCH

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	Note 2:	The effective RV sequence is {0, 2, 3, 1} with slot aggregation.



Issue 1-1-8a: MCS for PUSCH repetition type A
Candidate options
· Option 1 (Nokia): MCS4 same as normal PUSCH
· Option 2 (Huawei): MCS5 in Table 3 same as legacy TN PUSCH repetition type A
Recommendations for 2nd round:
· Further discuss in the 2nd round

Issue 1-1-8b: Transform precoding for PUSCH repetition type A
Candidate options
· Option 1 (Nokia): Same as normal PUSCH
· Option 2 (Huawei): CP-OFDM only
Recommendations for 2nd round:
· Discuss this issue after Issue 1-1-5.


	Sub-topic #1-2 PUCCH
	Issue 1-2-1: Scope of PUCCH requirements
Moderator: Generally all companies are fine with Option 1, except the DMRS configuration for PUCCH format 3/4: both 1+0 and 1+1 or only 1+0 considered that can be further discussed in the 2nd round.
Tentative agreements: 
Agree with Option 1 with FFS the additional DMRS configuration for PUCCH format 3/4 
· For PUCCH format 2/3/4, addition note should be added that The UCI information does not contain CSI part 1 and CSI part 2.
· For PUCCH format 0, select 2 symbol case from legacy BS requirements.
· For PUCCH format 2, select both two cases with different UCI information bits from legacy BS requirements
· For PUCCH format 3, only select 1 PRB with 14 symbol case from legacy BS requirements
· For PUCCH format 3/4, FFS DMRS configuration:
· Option 1: DM-RS 1+0
· Option 2: Both DM-RS 1+0 and 1+1
Based on the above tentative agreement, reuse other Rel-15 test parameters for all PUCCH formats, the whole picture for each PUCCH formats are as below, companies can further check them in the 2nd round discussion:
Table 1 PUCCH format 0
	Parameter
	Test

	PUCCH format
	0

	Number of UCI information bits
	1

	Number of PRBs
	1

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	Enabled

	First PRB after frequency hopping
	The largest PRB index – (Number of PRBs – 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	12

	Number of OFDM symbols
	2

	Test metric
	[bookmark: _Hlk100222227]ACK missed detection probability <1%



[bookmark: _Hlk100258832]Table 2 PUCCH format 1
	Parameter
	Test

	PUCCH format
	1

	Number of information bits
	2

	Number of PRBs
	1

	Number of symbols
	14

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	enabled

	First PRB after frequency hopping
	The largest PRB index – (nrofPRBs – 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	0

	Index of orthogonal cover code (timeDomainOCC)
	0

	Cyclic Prefix
	Normal

	Test metric
	[bookmark: _Hlk100222436]NACK to ACK probability<0.1%,
ACK missed detection probability <1%



Table 3 PUCCH format 2 for ACK missed detection
	Parameter
	Value

	PUCCH format
	2

	Modulation order
	QSPK

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	N/A 

	First PRB after frequency hopping
	The largest PRB index – (Number of PRBs – 1)

	Number of PRBs
	4

	Number of symbols 
	1

	The number of UCI information bits
	4

	First symbol
	13

	DM-RS sequence generation
	NID0=0

	Cyclic Prefix
	Normal

	Test metric
	NACK to ACK probability<0.1%,
ACK missed detection probability <1%



Table 4 PUCCH format 2 for UCI BLER
	Parameter
	Value 

	PUCCH format
	2

	Modulation order
	QSPK

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	enabled

	Frist PRB after frequency hopping
	The largest PRB index – (Number of PRBs – 1)

	Number of PRBs
	[9]

	Number of symbols
	2

	The number of UCI information bits
	22

	First symbol
	12

	DM-RS sequence generation
	NID0=0

	Cyclic Prefix
	Normal

	Test metric
	UCI block error probability<1%



Table 5 PUCCH format 3
	Parameter
	Value

	PUCCH format
	3

	Modulation order
	QPSK

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	enabled

	First PRB after frequency hopping
	The largest PRB index – (Number of PRBs – 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Number of PRBs
	1

	Number of symbols
	14

	The number of UCI information bits
	16

	First symbol
	0

	Cyclic Prefix
	Normal

	Additional DM-RS configuration
	No additional DM-RS 

	Test metric
	UCI block error probability<1%



Table 6 PUCCH format 4
	Parameter
	Value

	PUCCH format
	4

	Modulation order
	QPSK

	First PRB prior to frequency hopping
	0

	Number of PRBs
	1

	Intra-slot frequency hopping
	enabled

	First PRB after frequency hopping
	The largest PRB index – (Number of PRBs – 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Number of symbols
	14

	The number of UCI information bits
	22

	First symbol
	0

	Length of the orthogonal cover code
	n2

	Index of the orthogonal cover code
	n0

	Cyclic Prefix
	Normal

	Additional DM-RS configuration
	No additional DMRS

	Test metric
	UCI block error probability<1%



Table 7 PUCCH format 1 (multi-slot)
	Parameter
	Test

	PUCCH format
	1 (multi-slot)

	Number of information bits
	2

	Number of PRBs
	1

	Number of symbols
	14

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	disabled

	Inter-slot frequency hopping 
	enabled

	First PRB after frequency hopping
	The largest PRB index – (nrofPRBs – 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	0

	Index of orthogonal cover code (timeDomainOCC)
	0

	Number of slots for PUCCH repetition
	2

	Cyclic Prefix
	Normal

	Test metric
	NACK to ACK probability<0.1%,
ACK missed detection probability <1%



Recommendations for 2nd round:
· Continue discuss the DM-RS configuration for PUCCH format 3/4.

Issue 1-2-1a: DM-RS configuration for PUCCH format 3/4 requirements
Tentative agreements: N/A
Candidate options
· Option 1 (Huawei):
· Only select additional DMRS configuration disabled case from legacy BS requirements
· Option 2 (Ericsson, Thales):
· If the same BS manufacture declaration in Rel-15 would be applied for SAN, PUCCH format 3/4 requirements should be defined for both with and without additional DM-RS to avoid no requirement situation.
Recommendations for 2nd round:
· Continue discussion in the 2nd round

Issue 1-2-2: SCS/CBW set for PUCCH requirements
Moderator: Ericsson updated Option 1 to only consider minimum bandwidth if full bandwidth can be used for UL. Considering the small number of PRB to be used for PUSCH and the link budget for NTN, moderator think that maximum bandwidth
Tentative agreements: 
· If only a few of PRBs can be used for UL, only one requirement will be applied for all bandwidths.
· If full bandwidth can be used for UL, only requirements for minimum bandwidths could be introduced. 
· The PUCCH PRB number of PF2/3 need to wait for the conclusion of PUSCH part
· Reuse Rel-15 test applicability rule defined in clause 8.1.2.2.3	Applicability of requirements for different channel bandwidths
Candidate options: N/A
Recommendations for 2nd round: N/A

Issue 1-2-3: Antennal configuration
Tentative agreements: 
· Align with the antenna configuration for PUSCH
Candidate options: N/A
Recommendations for 2nd round: N/A

Issue 1-2-4: Channel model
Tentative agreements: 
· Align with the channel model for PUSCH
Candidate options: N/A
Recommendations for 2nd round: N/A


	Sub-topic #1-3 PRACH
	Issue 1-3-1: Preamble Format
Tentative agreements: N/A
Candidate options:
· Option 1 (Ericsson, Thales, Nokia): Preamble format 0, A2, B4 and C2
· Option 2 (Huawei): Preamble format A2, B4 and C2
· Option 3 (Samsung): Preamble format 0 and C2
Recommendations for 2nd round:
· Continue discussion in the 2nd round.

Issue 1-3-2: SCS
Tentative agreements:
· Long preamble format (if agreed): 1.25kHz
· Short preamble format (if agreed): 15kHz and 30kHz SCS.
Candidate options: N/A
Recommendations for 2nd round: N/A

Issue 1-3-3: Sequence length for short preamble format
Tentative agreements:
· Only consider LRA=139 for short preamble format.
Candidate options: N/A
Recommendations for 2nd round: N/A

Issue 1-3-4: Antenna configuration
Tentative agreements:
· Align with the PUSCH.
Candidate options: N/A
Recommendations for 2nd round: N/A

Issue 1-3-5: Time error tolerance
Tentative agreements:
· Use same time error tolerance of AWGN as Rel-15 FR1 for 1.25kHz, 15kHz and 30kHz SCS.
· Use the same method to calculate time error tolerance of multi-path channel as Rel-15:  where  is corresponding to the tap delay of the propagation channel
· Option 1 (Ericsson, Huawei): The largest delay of the propagation channel
· Option 2 (Samsung, Huawei): The second largest delay of the propagation channel
Candidate options: N/A
Recommendations for 2nd round: 
· Further discussion the  value

Issue 1-3-6: Frequency offset for PRACH Channel model
Tentative agreements: 
· AWGN: 0Hz
· Fading channel: FFS
Candidate options for fading channel:
· Option 1 (Ericsson, Thales): 400Hz 
· Option 2 (Huawei, Nokia, Samsung): 200Hz (0.1ppm@2GHz)
Recommendations for 2nd round:
· Continue discussion on the frequency offset for PRACH under fading channel.

Issue 1-3-7: Ncs
Tentative agreements:
· Use the same Ncs as Rel-15 normal PRACH requirement, i.e.
	Burst format
	SCS (kHz)
	Ncs
	Logical sequence index
	v

	0
	1.25
	13
	22
	32

	A1, A2, A3,
	15
	23
	0
	0

	B4, C0, C2
	30
	46
	0
	0



Candidate options: N/A
Recommendations for 2nd round: 
· Confirm to reuse Logical sequence index and v value as Rel-15 normal PRACH requirements




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round
Sub-topic 1-5-1 PUSCH
Issue 1-5-1-1: SCS/CBW set for PUSCH requirements
· Proposals
· Option 1 (Huawei, Samsung): 5MHz/15kHz  (i.e. 25 PRBs) and 10MHz/30kHz (i.e. 24 PRBs)
· Option 2 (Ericsson, Nokia): 4 PRBs for all SCS
· Other options
· Recommended WF
· TBA

Issue 1-5-1-2: Additional antenna configuration for PUSCH requirements besides 2Rx
· Proposals
· Option 1 (Huawei): 4Rx and 8Rx with test applicability rule
· Only the highest supported Rx number shall be tested based on manufacture declaration.
· Option 2 (Nokia, Ericsson, Thales, Samsung): 1Rx.
· Option 2a: Only take LOS channel for 1Tx1Rx requirements.
· Option 3 (Samsung, Nokia with 2Rx mandatory support) : Only 2 Rx
· Recommended WF
· TBA

Issue 1-5-1-3: Waveform
· Proposals
· Option 1 (Samsung, Huawei): CP-OFDM only.
· Option 2 (Nokia, Thales): DFT-s-OFDM only
· Option 3: (Ericsson) Both CP-OFDM and DFT-s-OFDM with limited cases
· Recommended WF
· TBA

Issue 1-5-1-4: Test configuration for PUSCH with UL timing adjustment
Issue 1-5-1-4a: UE speed for PUSCH with UL timing adjustment
· Proposals
· Option 1 (Thales): Up to 1000 km/h
· Option 2 (Huawei, Ericsson, Samsung): 120km/h
· Option 3 (Nokia): 3km/h
· Recommended WF
· TBA

Issue 1-5-1-4b: Transform precoding for PUSCH with UL timing adjustment
· Proposals
· Option 1 (Nokia): Same as normal PUSCH
· Option 2 (Huawei, Ericsson, Samsung): CP-OFDM only
· Recommended WF
· Discuss this issue after Issue 1-5-1-3.

Issue 1-5-1-5: Test configuration for PUSCH repetition type A
Issue 1-5-1-5a: MCS for PUSCH repetition type A
· Proposals
· Option 1 (Nokia): MCS4 same as normal PUSCH
· Option 2 (Huawei, Ericsson, Samsung): MCS5 in Table 3 same as legacy TN PUSCH repetition type A
· Recommended WF
· TBA

Issue 1-5-1-5b: Transform precoding for PUSCH repetition type A
· Proposals
· Option 1 (Nokia): Same as normal PUSCH
· Option 2 (Huawei, Ericsson, Samsung): CP-OFDM only
· Recommended WF
· Discuss this issue after Issue 1-5-1-3.

Sub-topic 1-5-2 PUCCH
Issue 1-5-2-1: DM-RS configuration for PUCCH format 3/4 requirements
· Proposals
· Option 1 (Huawei, Samsung) : Only select additional DMRS configuration disabled case from legacy BS requirements
· Option 2 (Ericsson, Thales): If the same BS manufacture declaration in Rel-15 would be applied for SAN, PUCCH format 3/4 requirements should be defined for both with and without additional DM-RS to avoid no requirement situation.
· Recommended WF
· TBA

Sub-topic 1-5-3 PRACH
Issue 1-5-3-1: Preamble Format
· Proposals
· Option 1 (Ericsson, Thales, Nokia, Huawei): Preamble format 0, A2, B4 and C2
· Option 2 (Huawei): Preamble format A2, B4 and C2
· Option 3 (Samsung, Nokia): Preamble format 0 and C2
· Recommended WF
· Option 1?

Issue 1-5-3-2: Time error tolerance
· Proposals
· Use the same method to calculate time error tolerance of multi-path channel as Rel-15:  where  is corresponding to the tap delay of the propagation channel
· Option 1 (Ericsson, Huawei, Nokia): The largest delay of the propagation channel
· Option 2 (Samsung, Huawei, Nokia): The second largest delay of the propagation channel
· Recommended WF
· Further discuss in GTW

Issue 1-5-3-3: Frequency offset for PRACH fading channel
· Proposals
· Option 1 (Ericsson, Thales): 400Hz 
· Option 2 (Huawei, Nokia, Samsung): 200Hz (0.1ppm@2GHz)
· Recommended WF
· Further discussion in GTW

Companies views’ collection for 2nd round 
Open issues for PUSCH 
Sub topic 1-5-1 PUSCH
	Company
	Comments

	XXX
	Issue 1-5-1-1: SCS/CBW set for PUSCH requirements
Issue 1-5-1-2: Additional antenna configuration for PUSCH requirements besides 2Rx
Issue 1-5-1-3: Waveform

Issue 1-5-1-4: Test configuration for PUSCH with UL timing adjustment
Issue 1-5-1-4a: UE speed for PUSCH with UL timing adjustment
Issue 1-5-1-4b: Transform precoding for PUSCH with UL timing adjustment

Issue 1-5-1-5: Test configuration for PUSCH repetition type A
Issue 1-5-1-5a: MCS for PUSCH repetition type A
Issue 1-5-1-5b: Transform precoding for PUSCH repetition type A


	Ericsson
	Issue 1-5-1-1: SCS/CBW set for PUSCH requirements
We tend to Option 2 to use 4PRBs for all SCS.
Based on the cell edge link budget results in TR38.821, target CNR is -3.2 ~ 2.8 dB for 0.4MHz UL CHBW in LEO600. It seems very hard to support full bandwidth for UL transmission at the worst case. 
Issue 1-5-1-2: Additional antenna configuration for PUSCH requirements besides 2Rx
We support Option 2 that consider both 1Rx and 2Rx. 
First, we need to consider if the TN BS declaration can be directly applied for SAN. What is the highest antenna configuration for SAN? We think the satellite antenna branch number dominate the SAN performance which should be considered as SAN antenna configurations. In addition, all RF tests are based on satellite antenna part.
Second, we got confirmation from satellite company that 1Rx is more typical which should be considered. 2Rx is also used in some scenarios based on TR38.811/812. But there is not any information show 4Rx or 8Rx are used. So we don’t think 4Rx/8Rx should be defined. 
Issue 1-5-1-3: Waveform
We realized that normal TN BS requirement might not be applied for SAN. In that case, some basic features, such as DFT-s-OFDM, might not be tested if we don’t have any requirements. Regarding DFT-s-OFDM is benefit for NTN deployment, we can accept to define limited cases for DFT-s-OFDM to secure the test coverage for SAN. 
Issue 1-5-1-4: Test configuration for PUSCH with UL timing adjustment
Issue 1-5-1-4a: UE speed for PUSCH with UL timing adjustment
We support Option 2 to only consider UE speed up to 120km/h (220Hz@2GHz). The UE speed would dominate the Doppler spread which can’t be compensated. 
For UE up to 1000km/h (aircraft in the air), we think this scenario should be discussed separately because the channel model would be different from the normal TN UE. 
Issue 1-5-1-4b: Transform precoding for PUSCH with UL timing adjustment
We can only include DFT-s-OFDM in normal PUSCH requirements. For other requirements, we prefer only considering CP-OFDM to reduce effort.
Issue 1-5-1-5: Test configuration for PUSCH repetition type A
Issue 1-5-1-5a: MCS for PUSCH repetition type A
For NTN coverage limited scenario, very low code rate MCS would be useful considering its very low target SNR. We prefer Option 2.
Issue 1-5-1-5b: Transform precoding for PUSCH repetition type A
Same comments as 1-5-1-4b.

	Nokia, Nokia Shanghai Bell

	Issue 1-5-1-1: SCS/CBW set for PUSCH requirements
We support option 2 to use small PRB allocation as 4 PRB due to link budget limitation, and it allows to cover demodulation requirements with any CBW (i.e., 4PRB with 15KHz and 4 PRB with 30KHz cover all CBW in NTN),
Issue 1-5-1-2: Additional antenna configuration for PUSCH requirements besides 2Rx
If 2Rx isn’t an obligation for all SAN, we prefer to consider 1Rx also with 2Rx (option 2). Otherwise, we are OK with 2Rx only (option 3).
Issue 1-5-1-3: Waveform
As previously highlighted DFT-s-OFDM is normally used for coverage limited scenario like in NTN UL due to PAPR advantage (higher EIRP) and it will be used in UE testing, so we don’t see any reason to define the demodulation requirement with different waveform. 
Issue 1-5-1-4: Test configuration for PUSCH with UL timing adjustment
Issue 1-5-1-4a: UE speed for PUSCH with UL timing adjustment
We suggest to use lower UE speed 3km/h which is enough in the demodulation requirement, and it facilitate the UE testing in contrast to UE in aircraft or high-speed train.
Issue 1-5-1-4b: Transform precoding for PUSCH with UL timing adjustment
We support option 1 to define all PUSCH demodulation requirement following same waveform.
Issue 1-5-1-5: Test configuration for PUSCH repetition type A
Issue 1-5-1-5a: MCS for PUSCH repetition type A
There is an agreement to use MCS4 with PUSCH in general so there is no need to define different another MCS with repetition type A.  
Issue 1-5-1-5b: Transform precoding for PUSCH repetition type A
We support option 1 to define all PUSCH demodulation requirement following same waveform.

	Huawei
	Issue 1-5-1-1: SCS/CBW set for PUSCH requirements
We prefer Option1. As per our evaluation, Option 1 is feasible at least for LEO600 scenario.
Issue 1-5-1-2: Additional antenna configuration for PUSCH requirements besides 2Rx
We prefer Option 1 to give manufacture more flexible to only test the configurations they support. Applicability can be defined that only highest of supported Rx number shall be tested based on manufacture declaration rather than both lowest and highest. Also, we think 4Rx or 8Rx is practical from SAN implementation point of view. Considering the simulation effort, we can also compromise to define 4Rx requirements and not define 8Rx requirements to move forward.
Issue 1-5-1-3: Waveform
We prefer Option 1 considering that there is negligible performance difference between CP-OFDM and DFT-s-OFDM as per legacy BS requirements.
Issue 1-5-1-4: Test configuration for PUSCH with UL timing adjustment
Issue 1-5-1-4a: UE speed for PUSCH with UL timing adjustment
Considering UE pre-compensation, there is not large timing for adjustment. We think 120km/h is enough to verify satellite TA implementation from demodulation point of view. In UL TA testing, the UE speed has only impact on TA change rate () in second level.
Issue 1-5-1-4b: Transform precoding for PUSCH with UL timing adjustment
We prefer to only consider CP-OFDM to align with the legacy BS TA requirements.
Issue 1-5-1-5: Test configuration for PUSCH repetition type A
Issue 1-5-1-5a: MCS for PUSCH repetition type A
We are OK with Option 2 to align with the legacy TN BS requirements.
Issue 1-5-1-5b: Transform precoding for PUSCH repetition type A
We prefer to only consider CP-OFDM to align with the legacy BS TA requirements.

	Samsung
	Issue 1-5-1-1: SCS/CBW set for PUSCH requirements
We are ok with option 1
Issue 1-5-1-2: Additional antenna configuration for PUSCH requirements besides 2Rx
2Rx can meet the basic test purpose, we prefer 2Rx only for SAN requirement.
We are ok with additional 1 Rx, if it is a typical configuration and implementation in SAN
Issue 1-5-1-3: Waveform
We prefer CP-OFDM only
Issue 1-5-1-4: Test configuration for PUSCH with UL timing adjustment
Issue 1-5-1-4a: UE speed for PUSCH with UL timing adjustment
We prefer option 2 with 120km/h, considering the doppler pre-compensation for UE
Issue 1-5-1-4b: Transform precoding for PUSCH with UL timing adjustment
We prefer same setup with existing BS requirement for UL timing 
Issue 1-5-1-5: Test configuration for PUSCH repetition type A
Issue 1-5-1-5a: MCS for PUSCH repetition type A
Issue 1-5-1-5b: Transform precoding for PUSCH repetition type A
We prefer same setup with existing BS requirement for PUSCH repetition type A



Open issues for PUCCH 
Sub topic 1-5-2 PUCCH
	Company
	Comments

	XXX
	Issue 1-5-2-1: DM-RS configuration for PUCCH format 3/4 requirements

	Ericsson
	Issue 1-5-2-1: DM-RS configuration for PUCCH format 3/4 requirements
We prefer Option 2 at current stage because it is still not clear if same BS manufacture declaration in Rel-15 could be applied for SAN or not. 

	Huawei
	Issue 1-5-2-1: DM-RS configuration for PUCCH format 3/4 requirements
We prefer Option 1 that is more typical configuration. As per our evaluation, additional DM-RS configuration brings negligible performance gain comparing to no additional DM-RS configuration but more overhead is needed.

	Samsung 
	Issue 1-5-2-1: DM-RS configuration for PUCCH format 3/4 requirements
We have no strong view, while considering the test effort,  we prefer without additional DMRS



Open issues for PRACH 
Sub topic 1-5-3 PRACH
	Company
	Comments

	XXX
	Issue 1-5-3-1: Preamble Format
Issue 1-5-3-2: Time error tolerance
Issue 1-5-3-3: Frequency offset for PRACH fading channel

	Ericsson
	Issue 1-5-3-1: Preamble Format
Regarding the UE pre-compensation, timing error between different UE would be quite small and the propagation delay impact could also be ignored. The remaining issue might be the total PRACH signal power considering very large propagation path loss. The PRACH detection is based on the preamble correlation, so the preamble duration would basically show the power level after correlation. Following table includes all formats duration without CP /GP, and also the relative gain compared to Format 0. 
	Format
	Preamble length（Ts)
	Relative Gain [dB]

	0
	[bookmark: RANGE!F3]24756
	0.0

	1
	49512
	3.0

	[bookmark: _GoBack]2
	99024
	6.0

	3
	24576
	0.0

	A1
	4096
	-7.8

	A2
	8192
	-4.8

	A3
	12288
	-3.0

	B0
	2048
	-10.8

	B1
	4096
	-7.8

	B2
	8192
	-4.8

	B3
	12288
	-3.0

	B4
	24576
	0.0

	C0
	2048
	-10.8

	C1
	4096
	-7.8

	C2
	8192
	-4.8


   
If we furtherly consider FSPL and Rx G/T for GEO, LEO600 and LEO1200 in table below (based on link budget in TR38.821), we can see that the total gain difference between 3 deployments would be <= 13.4dB. In that case, some short formats can also be used for LEO scenario.
	Deployment
	FSPL [dB]
	Rx G/T [dB]
	Total Gain [dB]

	GEO
	190.4
	19
	-171.4

	LEO600
	159.1
	1.1
	-158.0

	LEO1200
	164.5
	1.1
	-163.4



For example, if we assume format 1 could be used for GEO, then A2/A3, B2/B3/B4, C1/C2 can also be applied to LEO600 based on the sequence power difference. 
To summarize, we think both long formats and some short formats could be used for NTN scenario. Currently, it is not so clear about the future product implementation, so we suggest considering relative more formats now. 
We support Option 1.

Issue 1-5-3-2: Time error tolerance
We support Option 1 for NTN-TDLA channel because the largest tap power is -6.48dB which can’t be ignored compared to the second largest delay tap power -4.68dB.
Issue 1-5-3-3: Frequency offset for PRACH fading channel
We support Option 1. There are two parts residual frequency error should be considered, one is 0.1ppm FO after Doppler pre-compensation, the other part is the 0.1ppm residual FO after UE synchronization. In TN requirements, it seems only 0.1ppm synchronization residual error is considered. 

	Nokia, Nokia Shanghai Bell

	Issue 1-5-3-1: Preamble Format
We are ok with option 3 and 1 where at least one short and one long format are defined.
Issue 1-5-3-2: Time error tolerance
We don’t have strong view and we encourage companies to report the selected delay if there is no potential tentative agreement.
Issue 1-5-3-3: Frequency offset for PRACH fading channel
We support option 2 (0.1ppm @2GHz).

	Huawei
	Issue 1-5-3-1: Preamble Format
We prefer Option 2. Considering there is very small residual frequency and timing error after UE pre-compensation, we think all preamble formats are feasible. We are also OK with Option 1.
Issue 1-5-3-2: Time error tolerance
We slightly prefer to consider the second largest delay for Tdelay calculation but we don’t have strong view.
Issue 1-5-3-3: Frequency offset for PRACH fading channel
We prefer Option 2. As per RF part outcome, the 0.1ppm frequency error should be considered at NR SAN receiver, including all error from UE side.

	Samsung
	Issue 1-5-3-1: Preamble Format
We prefer Option 3, we agree that after the common TA adjustment, the residual timing error should be within the cell coverage of existing format, our preference to select the typical formats, one long format and one short format 
Issue 1-5-3-2: Time error tolerance
We suggest to keep it open in this meeting, and check the NTN TDL, whether ratio of the second largest delay and the largest delay is huge, if the power of larger delay is very small and can be neglected.   
Issue 1-5-3-3: Frequency offset for PRACH fading channel
We ok with  option 2, considering UE will do frequency offset pre-compensation  




Summary for 2nd round 
Open issues 
Moderator tries to summarize discussion status for 2nd round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #1-5-1 PUSCH
	Issue 1-5-1-1: SCS/CBW set for PUSCH requirements
Tentative agreements: N/A
Candidate options:
· Option 1(Huawei, Samsung): 5MHz/15kHz  (i.e. 25 PRBs) and 10MHz/30kHz (i.e. 24 PRBs)
· Option 2 (Ericsson, Nokia): 4 PRBs for all SCS
· Other options
Recommendations:
· Further discuss in the next meeting. Companies are encouraged to provide link budget evaluation for different number of RB.

Issue 1-5-1-2: Antenna configuration for PUSCH requirements
Moderator: As per agreements reached in last RAN4#102-e (R4-2207198), UE 1Tx and SAN 2Rx have been agreed, whether additional 1Rx, 4Rx and 8Rx need to be considered. As per the 1st round and 2nd round discussion, companies still have diverse views.
Tentative agreements: N/A
Candidate options for additional number of Rx antenna configuration besides 2Rx:
· Option 1 (Huawei): 4Rx with test applicability rule
· Only the highest supported Rx number shall be tested based on manufacture declaration.
· Option 2 (Nokia, Ericsson, Thales, Samsung): 1Rx.
· Option 2a (Ericsson): Only take LOS channel for 1Tx1Rx requirements.
· Option 3 (Samsung, Nokia with 2Rx mandatory support): Only 2 Rx
Recommendations:
· Discuss in the GTW.

Issue 1-5-1-3: Waveform
Moderator: Companies still have diverse view on the waveform to be used for the performance requirements definition, maybe the waveform for normal PUSCH, PUSCH with UL timing adjustment and PUSCH repetition type A can be discussed together in the next meeting to have an overall view on the whole work.
Tentative agreements: N/A
Candidate options: 
· Option 1 (Samsung, Huawei): CP-OFDM only.
· Option 2 (Nokia, Thales): DFT-s-OFDM only
· Option 3: (Ericsson) Both CP-OFDM and DFT-s-OFDM with limited cases
Recommendations: 
· Continue discussion in the next meeting.

Issue 1-5-1-4: Test configuration for PUSCH with UL timing adjustment
Issue 1-5-1-4a: UE speed for PUSCH with UL timing adjustment
Candidate options
· Option 1 (Thales): Up to 1000 km/h
· Option 2 (Huawei, Ericsson, Samsung): 120km/h
· Option 3 (Nokia): 3km/h
Recommendations:
· Further discuss in the GTW.

Issue 1-5-1-4b: Transform precoding for PUSCH with UL timing adjustment
Candidate options
· Option 1 (Nokia): Same as normal PUSCH
· Option 2 (Huawei, Ericsson, Samsung): CP-OFDM only
Recommendations:
· Continue discussion in the next meeting.

Issue 1-5-1-5: Test configuration for PUSCH repetition type A
Issue 1-5-1-5a: MCS for PUSCH repetition type A
Candidate options
· Option 1 (Nokia): MCS4 same as normal PUSCH
· Option 2 (Huawei, Ericsson, Samsung): MCS5 in Table 3 same as legacy TN PUSCH repetition type A
Recommendations:
· Further discuss in the GTW

Issue 1-5-1-5b: Transform precoding for PUSCH repetition type A
Candidate options
· Option 1 (Nokia): Same as normal PUSCH
· Option 2 (Huawei, Ericsson, Samsung): CP-OFDM only
Recommendations:
· Continue discussion in the next meeting.


	Sub-topic #1-5-2 PUCCH
	Issue 1-5-2-1: DM-RS configuration for PUCCH format 3/4 requirements
Tentative agreements: N/A
Candidate options
· Option 1 (Huawei, Samsung): Only select additional DMRS configuration disabled case from legacy BS requirements
· Option 2 (Ericsson, Thales): If the same BS manufacture declaration in Rel-15 would be applied for SAN, PUCCH format 3/4 requirements should be defined for both with and without additional DM-RS to avoid no requirement situation
Recommendations:
· Continue discussion in the next meeting.


	Sub-topic #1-5-3 PRACH
	Issue 1-5-3-1: Preamble Format
Tentative agreements: N/A
Candidate options: 
· Option 1 (Ericsson, Thales, Nokia, Huawei): Preamble format 0, A2, B4 and C2
· Option 2 (Samsung, Nokia): Preamble format 0 and C2
Recommendations: 
· Continue discussion in the next meeting.

Issue 1-3-5: Time error tolerance
Tentative agreements:
· Use same time error tolerance of AWGN as Rel-15 FR1 for 1.25kHz, 15kHz and 30kHz SCS.
· Use the same method to calculate time error tolerance of multi-path channel as Rel-15:  where  is corresponding to the tap delay of the propagation channel
· Option 1 (Ericsson, Huawei, Nokia): The largest delay of the propagation channel
· Option 2 (Samsung, Huawei, Nokia): The second largest delay of the propagation channel
Candidate options: N/A
Recommendations: 
· Further discussion in the GTW

Issue 1-3-6: Frequency offset for PRACH Channel model
Tentative agreements: 
· AWGN: 0Hz
Candidate options for fading channel:
· Option 1 (Ericsson, Thales): 400Hz 
· Option 2 (Huawei, Nokia, Samsung): 200Hz (0.1ppm@2GHz)
Recommendations:
· Further discuss in the GTW.




Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on NTN SAN demodulation performance requirements
	Huawei, HiSilicon
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2208015
	
	Discussion on PUSCH requirement for SAN demodulation
	Ericssion
	Noted
	

	R4-2208016
	
	Discussion on PUCCH requirement for SAN demodulation
	Ericssion
	Noted
	

	R4-2208017
	
	Discussion on PRACH requirement for SAN demodulation
	Ericssion
	Noted
	

	R4-2208878
	
	Discussion on PUSCH demodulation requirements for NTN
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2209877
	
	Discussion on satellite NTN demod PUSCH
	Huawei, HiSilicon
	Noted
	

	R4-2209878
	
	Simulation results on satellite NTN demod PUSCH
	Huawei, HiSilicon
	Noted
	

	R4-2209879
	
	Discussion on satellite NTN demod PUCCH
	Huawei, HiSilicon
	Noted
	

	R4-2209880
	
	Simulation results on satellite NTN demod PUCCH
	Huawei, HiSilicon
	Noted
	

	R4-2209881
	
	Discussion on satellite NTN demod PRACH
	Huawei, HiSilicon
	Noted
	

	R4-2209882
	
	Simulation results on satellite NTN demod PRACH
	Huawei, HiSilicon
	Noted
	

	R4-2208085
	
	View on NTN SAN demodulation requirement
	Samsung
	Noted
	

	R4-2209681
	
	TP to TS 38.108: remaining annexes for FRC (SAN demodulation requirements)
	Huawei, HiSilicon
	Postponed
	postponed to future RAN4 meetings after we  have stable enough progress on performance part



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2210662
	
	WF on NTN SAN demodulation performance requirements
	Huawei, HiSilicon
	Agreeable
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
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