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1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:


2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN1
N/A
2.2	RAN2
N/A
2.3	RAN3
N/A
2.4	RAN4
2.4.1	Agreements
RAN4 #106 (Feb. 2023)
General
· Work Plan for performance part is agreed in [1], including the following aspects
· SAN RF conformance testing
· RRM performance requirements
· UE demodulation requirements
· SAN demodulation requirements

SAN RF conformance testing
· The proposed TS 36.181 skeleton in R4-2302451 agreed.
· For SAN RF conformance, agreements were captured in the following documents:
· “WF for IoT over NTN SAN RF conformance requirements” in [2].
· “WF for MU assessment for IoT over NTN SAN RF conformance” in [3].
// Agreements in “WF for IoT over NTN SAN RF conformance requirements [3]”
Issue 2-1 IoT level for NB-IoT over NTN 
· Agreement: to agree the IoT level as 31dBc for LEO dynamic rang requirements. 
Issue 2-2-1 test configuration  
· Proposals
· Proposal 1: to use ETC1 and ETC6 for IoT over NTN SAN test configuration and FFS for ETC7. [ZTE, R4-2301738]
· Agreement: Proposal 1 agreed
Issue 2-2-2 test case  
· Agreement: Using Rel-17 NTN SAN approach as starting point. 
Issue 2-2-3 test model for for eMTC over NTN
· Proposals
· Proposal 1: for eMTC over NTN, to agree with test models as above table 3 and reuse data content in clause 6.1.2 in TS36.141 for IoT NTN SAN conformance testing for both type 1-H and type 1-O.  [ZTE, R4-2301738]
· Agreement: Proposal 1 agreed. 
Issue 2-2-4 test model for for NB-IoT over NTN
· Proposals
· Proposal 1: for NB-IoT over NTN, to reuse the test model and data content in clause 6.1..3 and 6.1.4 for IoT over NTN SAN conformance testing. [ZTE, R4-2301738]
· Agreement:
· Proposal 1 agreed. 
Issue 2-3 measurement setup
· Agreement: 
· For measurement setup for SAN type 1-H and 1-O, the existing generic setup in TS 38.181 could be reused for IoT over NTN SAN
· TS 36.181 shall capture same DUT size clarification for the OTA conformance testing requirements applicability, same as captured in TS 38.181.  







// Agreements in “WF for MU assessment for IoT over NTN SAN RF conformance [4]”
All the MU and TT values agreed below may be further adjusted in case of any technical are identified. 
TX MU
The following is MU values are agreed for TX:
Table 1: Maximum Test System uncertainty for conducted transmitter tests
Clause
Maximum Test System Uncertainty
6.2 SAN output power
±0.7 dB, f ≤ 3 GHz
±1 dB for standalone NB-IoT
6.3 Output power dynamics
±0.4 dB
6.5.2 Frequency error
±12 Hz
6.5.3 EVM
±1%
6.5.5 DL RS power
±0.8 dB, f ≤ 3 GHz
6.6.2 Occupied bandwidth
1.4 MHz channel BW: 30 kHz
6.6.3 Adjacent Channel Leakage power Ratio (ACLR)
±0.8 dB
6.6.4 Operating band unwanted emissions
±1.5 dB, f ≤ 3 GHz
[6.6.5.5.1.1] TX spurious emissions: General requirements
9 kHz < f ≤ 4 GHz: ±2 dB
4 GHz < f ≤ 15 GHz: ±4 dB
[6.6.5.5.1.2] TX spurious emissions: Protection of SAN receiver
±3 dB
NOTE:	Test system uncertainty values are applicable for normal condition unless otherwise stated.

Table 2: Maximum OTA Test System uncertainty for OTA transmitter tests
Clause
Maximum OTA Test System uncertainty
9.2 Radiated transmit power
[±1.1] dB, f ≤ 3 GHz
±[1 ÷ 1.4] dB for standalone NB-IoT
9.3 OTA SAN output power
[±1.4] dB, f ≤ 3 GHz
9.4.3 OTA total power dynamic range 
[bookmark: OLE_LINK85][bookmark: OLE_LINK86][±0.4] dB
9.6.2 OTA frequency error
[±12] Hz
9.6.3 OTA EVM
[±1] %
9.6.5 OTA DL RS power
[±1.1] dB
9.7.2 OTA occupied bandwidth
1.4 MHz channel BW: 30 kHz
9.7.3 OTA ACLR
[±1] dB, f ≤ 3 GHz
9.7.4 OTA operating band unwanted emissions
Absolute power: [±1.8] dB, f ≤ 3 GHz
[9.7.5.5.1] OTA TX spurious emissions: General requirements
[±2.3] dB, 30 MHz < f ≤ 6 GHz
[±4.2] dB, 6 GHz < f ≤ 15 GHz
NOTE:	Test system uncertainty values are applicable for normal condition unless otherwise stated.








RX MU
The following is MU values are agreed for RX:
Table 3: Maximum Test System Uncertainty for conducted receiver tests
Clause
Maximum Test System Uncertainty
Derivation of Test System Uncertainty
7.2 Reference sensitivity level
±0.7 dB, f ≤ 3 GHz
For NB-IoT: ±1 dB, f ≤ 3 GHz

7.3 Dynamic range
±0.3 dB
Overall system uncertainty for static conditions is equal to signal-to-noise ratio uncertainty.
Signal-to-noise ratio uncertainty ±0.3 dB
Definitions of signal-to-noise ratio, AWGN and related constraints are given in Table 4.1.2-3.
7.4.1 Adjacent channel selectivity 
±1.4 dB, f ≤ 3 GHz
Overall system uncertainty comprises three quantities:
1. Wanted signal level error
2. Interferer signal level error
3. Additional impact of interferer ACLR
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared to provide the ratio error of the two signals. The interferer ACLR effect is systematic, and is added aritmetically.
Test System uncertainty = [SQRT (wanted_level_error2 + interferer_level_error2)] + ACLR effect.
f ≤ 3 GHz
Wanted signal level ± 0.7dB
Interferer signal level ± 0.7dB
7.5 Out-of-band blocking
fwanted ≤ 3GHz
1 MHz < finterferer ≤ 3 GHz: ±1.3 dB
3 GHz < finterferer ≤ 4.2 GHz: ±1.5 dB
4.2GHz < finterferer ≤ 12.75 GHz: ±3.2 dB
Overall system uncertainty can have these contributions:
1. Wanted signal level error
2. Interferer signal level error
3. Interferer ACLR
4. Interferer broadband noise
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared to provide the ratio error of the two signals. The Interferer ACLR or Broadband noise effect is systematic, and is added aritmetically.
Test System uncertainty = [SQRT (wanted_level_error2 + interferer_level_error2)] + ACLR effect  + Broadband noise effect.
Out of band blocking, using CW interferer:
Wanted signal level: ± 0.7 dB f ≤ 3 GHz
Interferer signal level:± 1.0 dB up to 3 GHz
Interferer ACLR not applicable.
Impact of interferer Broadband noise 0.1 dB.
7.8 In-channel selectivity
±1.4 dB, f ≤ 3 GHz
Overall system uncertainty comprises three quantities:
1. Wanted signal level error
2. Interferer signal level error
3. Additional impact of interferer leakage
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared to provide the ratio error of the two signals. The interferer leakage effect is systematic, and is added aritmetically.
Test System uncertainty = [SQRT (wanted_level_error2 + interferer_level_error2)] + leakage effect.
f ≤ 3 GHz:
Wanted signal level ± 0.7dB
Interferer signal level ± 0.7dB
NOTE 1:	Unless otherwise noted, only the Test System stimulus error is considered here. The effect of errors in the throughput measurements due to finite test duration is not considered.
NOTE 2:	The Test equipment ACLR requirement for a specified uncertainty contribution is calculated as below:
	a) 	The wanted signal to noise ratio for Reference sensitivity is calculated based on a 5 dB noise figure
	b) 	The same wanted signal to (noise + interference) ratio is then assumed at the desensitisation level according to the ACS test conditions
	c) 	The noise is subtracted from the total (noise + interference) to compute the allowable BS adjacent channel interference. From this an equivalent BS ACS figure can be obtained
	d) 	The contribution from the Test equipment ACLR is calculated to give a 0.4 dB additional rise in interference. This corresponds to a Test equipment ACLR which is 10.2 dB better than the BS ACS
	e) 	This leads to the following Test equipment ACLR requirements for the interfering signal:
Adjacent channel Selectivity
E-UTRA 1.4 MHz channel bandwidth:  56 dB
Stand-alone NB-IoT 200 kHz channel bandwidth: 56 dB


Table 4: Maximum OTA Test System uncertainty for FR1 OTA receiver tests
Clause
Maximum OTA Test System uncertainty
10.2 OTA sensitivity
[±1.3] dB, f ≤ 3 GHz
10.3 OTA reference sensitivity level
[±1.3] dB, f ≤ 3 GHz
10.4 OTA dynamic range 
[±0.3] dB
10.5.1 OTA adjacent channel selectivity
[±1.7] dB, f ≤ 3 GHz
10.6 OTA out-of-band blocking
fwanted ≤ 3 GHz:
[±2] dB, finterferer ≤ 3 GHz
[±2.1] dB, 3 GHz < finterferer ≤ 6 GHz
[±3.5] dB, 6 GHz < finterferer ≤ 12.75 GHz
10.9 OTA in-channel selectivity 
[±1.7] dB, f ≤ 3 GHz
NOTE:	Test system uncertainty values are applicable for normal condition unless otherwise stated.

TX TT
The following is TT values are agreed for TX:
Table 5: Derivation of test requirements for conducted transmitter tests
Test 
Minimum requirement in TS 36.108 [2]
Test Tolerance
(TT)
Test requirement in the present document
6.2 SAN output power
clause 6.2
0.7 dB
1 dB for standalone NB-IoT
Formula:
Upper limit + TT, Lower limit - TT
6.3.3 Total power dynamic range
clause 6.3.3
0.4 dB
Formula:
Total power dynamic range – TT 
6.5.2 Frequency error
clause 6.5.1
12 Hz
Formula:
Frequency Error limit + TT
6.5.3 EVM
clause 6.5.2
1%
Formula:
EVM limit + TT
6.5.5 DL RS power
clause 6.5.4
0.8 dB, f ≤ 3 GHz
Formula:
Upper limit + TT
Lower limit - TT
DL RS power shall be within 2.9 dB, f ≤ 3 GHz
6.6.2 Occupied bandwidth
clause 6.6.2
0 Hz
Formula:
Minimum Requirement + TT
6.6.3 Adjacent Channel Leakage power Ratio (ACLR)
clause 6.6.3
BW ≤ 20 MHz: 0.8 dB
Formula:
ACLR Minimum Requirement - TT
6.6.4 Operating band unwanted emissions
clause 6.6.4
Offsets < 10 MHz: 1.5 dB, f ≤ 3 GHz

Offsets ≥ 10 MHz: 0 dB
Formula:
Minimum Requirement + TT
[6.6.5.5.1.1] TX spurious emissions: General requirements
clause 6.6.5.2.1
0 dB
Formula:
Minimum Requirement + TT
[6.6.5.5.1.2] TX spurious emissions: Protection of SAN receiver
clause 6.6.5.2.2
0 dB
Formula:
Minimum Requirement + TT 
NOTE:	TT values are applicable for normal condition unless otherwise stated.




Table 6: Derivation of test requirements for OTA transmitter tests
Test 
Minimum requirement in TS 36.108 [2]
Test Tolerance
(TTOTA)
Test requirement in the present document
9.2 Radiated transmit power
clause 9.2
E-UTRA: 1.1 dB
NB-IoT: [1.1] dB
Formula: Upper limit + TT, Lower limit – TT
9.3 OTA SAN output power
clause 9.3
1.4 dB
Formula: Upper limit + TT, Lower limit – TT
9.4.3 OTA total power dynamic range 
clause 9.4.3
0.4 dB
Formula: Total power dynamic range – TT
9.6.2 OTA frequency error
clause 9.6.1
12 Hz
Formula: Frequency Error limit + TT
9.6.3 OTA EVM
clause 9.6.2
1%
Formula: EVM limit + TT
9.6.5 OTA DL RS power
clause 9.6.4
3.2 dB
Formula: limit + TT
9.7.2 OTA occupied bandwidth
clause 9.7.2
0 Hz
Formula: Minimum Requirement + TT
9.7.3 OTA ACLR
clause 9.7.3
1 dB, f ≤ 3 GHz
Formula: Relative limit - TT
9.7.4 OTA operating band unwanted emissions
clause 9.7.4
Offsets < 10 MHz: 1.8 dB
Offsets ≥ 10MHz: 0 dB
Formula: Minimum Requirement + TT
[9.7.5.5.1] OTA TX spurious emissions: General requirements
clause 9.7.5.2.2
0 dB
Formula: Minimum Requirement + TT
NOTE:	TT values are applicable for normal condition unless otherwise stated.

RX TT
The following is TT values are agreed for RX:
Table 7: Derivation of test requirements for conducted receiver tests
Test 
Minimum requirement in TS 36.108 [2]
Test Tolerance
(TT)
Test requirement in the present document
7.2 Reference sensitivity level
clause 7.2
E-UTRA: 0.7 dB, f ≤ 3 GHz
NB-IoT: 1 dB
Formula: Reference sensitivity power level + TT
7.3 Dynamic range
clause 7.3
0.3 dB
Formula: Wanted signal power + TT
7.4.1 Adjacent Channel Selectivity (ACS)
clause 7.4
0 dB
Formula: Wanted signal power + TT
7.5 Out-of-band blocking
clause 7.5
0 dB
Formula: Wanted signal power + TT
7.8 In-channel selectivity
clause 7.8
1.4 dB
Formula: Wanted signal power + TT
NOTE:	TT values are applicable for normal condition unless otherwise stated.

Table 8: Derivation of test requirements for OTA receiver tests
Test 
Minimum requirement in TS 36.108 [2]
Test Tolerance
(TTOTA)
Test requirement in the present document
10.2 OTA sensitivity
clause 10.2
E-UTRA: 1.3 dB
NB-IoT: [1.3] dB
Formula: Declared Minimum EIS + TT
10.3 OTA reference sensitivity level
clause 10.3
E-UTRA: 1.3 dB
NB-IoT: [1.3] dB
Formula: EISREFSENS + TT
10.4 OTA dynamic range
clause 10.4
0.3 dB
Formula: Wanted signal power + TT
Interferer signal power unchanged.
10.5.1 OTA adjacent channel selectivity
clause 10.5.1
0 dB
Formula: Wanted signal power + TT
Interferer signal power unchanged.
10.6 OTA out-of-band blocking
clause 10.6
0 dB
Formula: Wanted signal power + TT
Interferer signal power unchanged.
10.9 OTA in-channel selectivity
clause 10.9
1.7 dB
Formula: Wanted signal power + TT
Interferer signal power unchanged
NOTE:	TT values are applicable for normal condition unless otherwise stated.





RRM performance requirements
· RRM test cases list and work split were agreed and captured in [4].
· For RRM performance requirements, further agreements were captured in [4], as follows: Issue 1: NB-IoT operation mode
· Agreement
· Introduce test cases for NB-IoT over NTN operating in standalone mode only
Issue 3: Tests involving neighbor cell measurement
· Agreements
· Do not introduce the following test cases in R17 IOT-NTN for NGSO case 
· Cell-reselection
· Intra-frequency measurement
· Inter-frequency measurement
· RRC Re-establishment
· RRC Connection Release with Redirection
· E-UTRAN inter frequency and intra frequency measurements
· Measurement accuracy
· Intra-frequency measurement accuracy requirements
· Inter-frequency measurement accuracy requirements
· HO requirements
· FFS on test cases for GSO case
Issue 5-1: Gap between Segmented UL Transmissions - applicability rules for timing advance is decreasing
· RAN4 will not re-define UE behaviour during the gap between segment transmissions
· There is no need to define additional gap applicability rules in RAN4
Issue 5-2: Gap between Segmented UL Transmissions – others
· Tx samples within gap between segment transmissions should not be taken into account in performance measurement at TE. 
· FFS: whether to define UE initial transmission timing test for UL segmented transmission
Issue 6: GNSS Position Acquisition Method
· FFS whether to follow the same approach as NR NTN for GNSS Position Acquisition Method for UE transmit timing test cases.
Issue 7: PHR reporting
Companies are encouraged to provide analysis on the following options:
· Option 1: For NB-IoT and eMTC, legacy PHR table can be reused for IoT NTN. 
· Option 2: For NB-IoT operation with NGSO, the RAN4 to discuss the need to implement a different table in the specification for NGSO. 
Issue 8-1: Test setup and Satellite assistance information
· RAN4 to reuse the Rel-17 NR NTN test framework for IoT NTN tests which includes predefining configurations for serving cell’s satellite. 
· Create reference SIB31 configuration
· Not to consider the configuration of the common delay parameters, as discussed in NR NTN in R4-2220711
Issue 8-3: Satellite trajectory and TE reference propagator model
· Follow the same reference model as NR NTN for satellite trajectory and TE reference propagator model



UE demodulation requirements
· Work split on CRs for UE demodulation requirements were captured in [5].
· TS36.102 skeleton for IoT-NTN UE demodulation is agreed and captured in [5].
· For UE demodulation requirements, agreements on simulation assumptions were captured in [5], as follows:Topic #3: Simulation assumptions for Cat-M1 and NB-IoT over NTN
Issue 3-1: Whether the UE is expected to adjust DL frequency compensation on the receiver end within a block of repetitions
· Agreement: 
· From RAN4 performance requirements assumption perspective, UE assumed to be capable of DL frequency compensation on the receiver end within a block of repetitions.
Issue 3-2: Maximum Doppler spread for Cat-M1 PDSCH Test 2
· Agreement:
· 200Hz
Issue 3-3: FRCs for Cat-M1 PDSCH demodulation requirements for NTN
· Agreement:
· Test 1: TM1, 3RB, 16QAM, Channel bits: 1656 bits, TBS: 744 bits (Effective CR: 0.46)
· Test 2: TM1, 6RB, QPSK, Channel bits: 1656 bits, TBS: 504 bits (Effective CR: 0.32)
· Test 3: TM1, 6RB, QPSK, Channel bits: 1656 bits, TBS: 152 bits (Effective CR: 0.10)
Issue 3-4: DL scheduling for Cat-M1 PDSCH demodulation requirements
· Agreement:
· dropping/puncturing MPDCCH/PDSCH when MPDCCH/PDSCH subframe collides with PSS/SSS/PBCH/SI subframe 
· The following DL scheduling pattern are agreed to be the baseline and companies are encouraged to bring simulation results based on the following DL scheduling pattern. 
· Other scheduling patterns are not precluded.
· For Cat-M1 PDSCH test 1:
[image: ]
· For Cat-M1 PDSCH test 2:



[image: ]
· For Cat-M1 PDSCH test 3:
[image: ]





Issue 3-5: Assumption for channel estimation length in NPDSCH simulation
· Agreement:
· 1ms
· Note: 1ms is used in simulation assumption to define minimum requirements, not to restrict UE implementation
Issue 3-6: Maximum Doppler spread for NB-IoT NPDSCH Test 1
· Agreement:
· 200Hz 

Issue 3-7: Repetition factor for NB-IoT NPDSCH Test 2
· Agreement:
· 128

Issue 3-8: PDSCH demodulation requirements for Cat-M1 over NTN
· Agreement
Test number
CBW
MCS
Transmission mode
PDSCH repetition
Propagation condition
Antenna configuration
K_offset
SNR requirements 
1
FDD 1.4MHz
16QAM 1/2 
TM1
1
NTN-TDLC5- 30

1x1
8ms
TBD
2
FDD 1.4MHz
QPSK 1/3 
TM1
8
NTN-TDLA100-200
1x1
8ms
TBD
3
FDD 1.4MHz
QPSK 1/10 
TM1
64
NTN-TDLA100-10
1x1
8ms
TBD


Issue 1-4-1: PDSCH demodulation requirements for NB-IoT over NTN
· Agreement:
Test number
CBW
Carrier type
MCS
NPDSCH repetition
Propagation condition
Antenna configuration
K_offset
SNR requirements 
1 
FDD 200kHz
Anchor
QPSK 1/2
(Reuse R.NB6.FDD)
32
NTN-TDLC5-200
1x1
8ms
TBD
2
FDD 200kHz
Non-anchor
QPSK 1/3 (Reuse R.NB6-1.FDD)
128
NTN-TDLA100-10
1x1
8ms
TBD





SAN demodulation requirements
· Work split on CR for SAN demodulation requirements were captured in [6].
· For SAN demodulation requirements, agreements were captured in [6], as follows:


Topic #2: General
Sub-topic 2-1: Scenario
Agreement: Deployment mode for NB-IoT
· Only standalone deployment considered for NB-IoT demodulation requirement. The requirement can be applicable for other mode for BS demodulation requirements
Agreement: Duplex mode for eMTC/NB-IoT
· Only consider FDD
· For Cat-M1 UE, define SAN demodulation requirements only for FDD
· For Cat-NB1/NB2 UEs, define SAN demodulation requirements only for FDD.
Agreement: UL segmented transmission with multiple segments
· No PUSCH/NPUSCH/PRACH/NPRACH requirement for Uplink segmented transmission with multiple segments. Only define requirements with one segment.

Agreement: Assumption of pre-compensation gap for UL segmented transmission
· Not to consider pre-compensation gap for simulation.
· Interested companies can bring simulation results for pre-compensation gap enabled case. 
· See the detailed simulation assumption in Topic #3 and #4.
Sub-topic 2-2: Channel model
Agreement: Additional Doppler shift offset and transmit timing offset
· When using segments size () greater than 1, for NPRACH, NPUSCH and NPUCCH, create additional frequency doppler shift offset for every subsequent repetition after the first in a segment. 
· Evaluate if an offset in transmit timing needs to be applied to the subsequent repetitions in a segment as well
· For additional Doppler shift offset modeling
· Option 1: gradual offset accumulation is considered for all Tx duration period in one segment.
· Option 2: Only consider the largest accumulated offset for all Tx duration period in one segment.
· For additional Doppler offset applied physical channel
· Option 1: only for NPUSCH format 1 and PUSCH
· Option 2: for NPUSCH, PUSCH, PUCCH, NPRACH, and PRACH
· For additional transmit timing offset modeling
· Option 1: gradual offset accumulation is considered for all Tx duration period in one segment.
· Option 2: Only consider the largest accumulated offset for all Tx duration period in one segment.
· For additional transmit timing offset applied physical channel
· Option 1: only for NPRACH and PRACH
· Option 2: for NPUSCH, PUSCH, PUCCH, NPRACH, and PRACH



Figure 1	Example of additional Doppler shift offset modeling (For information)








Agreement: Channel model for eMTC SAN demodulation requirements
· For initial simulation purpose, below channel model considered
· NTN-TDLA100-X,		X = [5, 200] Hz
· NTN-TDLC5-Y,		Y = [5, 30] Hz, Rice factor=8.05dB
Agreement: Channel model for NB-IoT SAN demodulation requirements
· For initial simulation purpose, below channel model considered
· NTN-TDLA100-X,		X = [1, 200] Hz
· NTN-TDLC5-Y,		Y = [1, 30] Hz, Rice factor=8.05dB

Sub-topic 2-3: Demodulation requirement scope
Agreement: Antenna branch for SAN demodulation
· Define both 1Rx and 2Rx requirements for all SAN demodulation requirements for NB-IoT/eMTC.
Agreement: Scope of eMTC SAN demodulation requirements
· PUSCH CE mode A 
· PUSCH CE mode B
· PUCCH DTX to ACK performance requirement
· PUCCH format 1a
· PRACH false alarm probability 
· PRACH preamble detection with frequency hopping off
Agreement: Channel bandwidth for eMTC SAN demodulation requirements
· 1.4MHz only
Agreement: Scope of NB-IoT SAN demodulation requirements
· NPUSCH format 1
· NPUSCH format 2 DTX to ACK performance requirement
· NPUSCH format 2
· NPRACH false alarm
· NPRACH miss detection
Agreement: Channel bandwidth for NB-IoT SAN demodulation requirements
· 200kHz only
Topic #3: SAN demodulation requirement for eMTC
Sub-topic 3-1: PUSCH requirements
Way forward: Simulation assumptions for PUSCH CE mode A (for initial simulation purpose)
· Assume TxDuration is same as the number of repetitions
Parameters
CE Mode A
Max number of HARQ transmissions
4
RV sequences
0, 2, 3, 1, 0, 2, 3, 1
Number of PUSCH repetitions
8

FFS: 1
Frequency hopping
OFF
Duplex mode
FDD only
Number of Tx antennas
1
Number of Rx antennas
1 and 2
Propagation channel
Option 1: NTN-TDLA100-X, X = [5, 200] Hz
Option 2: NTN-TDLC5-Y,	Y = [5, 30] Hz
	FRC
TS36.104 A3-2
System BW
1.4MHz only
Doppler shift offset
FFS
Transmit timing offset
FFS
Fraction of maximum throughput
70%


Way forward: Simulation assumption for PUSCH CE mode B (for initial simulation purpose)
· Assume TxDuration is same as the number of repetitions
Parameters
CE Mode B
Max number of HARQ transmissions
2
RV sequences
0, 0, 0, 0, 2, 2, 2, 2, 3, 3, 3, 3, 1, 1, 1, 1
Number of PUSCH repetitions
256
Frequency hopping
OFF
Duplex mode
FDD only
Number of Tx antennas
1
Number of Rx antennas
1 and 2
Propagation channel
NTN-TDLA100-X, X = [5, 200] Hz
FRC
TS36.104 A3-1
System BW
1.4MHz only
Doppler shift offset
FFS
Transmit timing offset
FFS
Fraction of maximum throughput
70%


Sub-topic 3-2: PUCCH requirements
Way forward: Simulation assumption for PUCCH format 1a (for initial simulation purpose)
· The ACK missed detection probability shall not exceed 1%
· Assume TxDuration is same as the number of repetitions
· RAN4 will set the same propagation channel for PUCCH format 1a and PRACH fading scenario. 
Parameters
Values
Number of PUCCH repetitions
8
Frequency hopping
OFF
Duplex mode
FDD only
Number of Tx antennas
1
Number of Rx antennas
1 and 2
Propagation channel 
Option 1: NTN-TDLA100-X, X = [5, 200] Hz
Option 2: NTN-TDLC5-Y,	Y = [5, 30] Hz
System BW
1.4MHz
Fraction of maximum throughput
70%

Sub-topic 3-3: PRACH requirements
Way forward: Simulation assumptions for PRACH requirements (for initial simulation purpose)
· The false alarm probability shall be less than or equal to 0.1%.
· The probability of detection shall be equal to or exceed 99%.
· Frequency hopping: OFF
· Assume TxDuration is same as the number of repetitions
· RAN4 will set the same propagation channel for PUCCH format 1a and PRACH fading scenario. 
Number of Tx antennas
Number of Rx antennas
Propagation channel
Frequency offset
Number of repetitions
Burst format 0
Burst format 1
Burst format 2
Burst format 3
1
1 and 2
Option 1: NTN-TDLA100-X, X = [5, 200] Hz
Option 2: NTN-TDLC5-Y, Y = [5, 30] Hz
200Hz + X (X: See Sub-topic 2-2 Additional Doppler shift offset)
8
YES
YES






16


YES
YES





Topic #4: SAN demodulation requirement for NB-IoT
Sub-topic 4-1: NPUSCH format 1 requirements
Way forward: Simulation assumptions for NPUSCH format 1 requirements (for initial simulation purpose)
· FFS for Doppler shift offset and Transmit timing offset
Number of TX antennas
Number of RX antennas
Subcarrier spacing
Number of allocated subcarriers
Propagation conditions 
FRC
Repetition number
Fraction of maximum throughput
1
1 and 2
3.75KHz
1
Option 1: NTN- TDLA100-X, X = [1, 200] Hz
Option 2: NTN-TDLC5-Y,	Y = [1, 30] Hz
TS36.104 A16-1
16
70%
1
1 and 2
15KHz
12
Option 1: NTN- TDLA100-X, X = [1, 200] Hz
Option 2: NTN-TDLC5-Y,	Y = [1, 30] Hz
TS36.104 A16-5
16
70%

Sub-topic 4-2: NPUSCH format 2 requirements
Way forward: Simulation assumptions for NPUSCH format 2 requirements (for initial simulation purpose)
· The DTX to ACK probability, i.e., the probability that ACK is detected when nothing is sent per NPUSCH format 2 transmission, shall not exceed 1% per NPUSCH format 2 transmission.
· The ACK missed detection probability shall not exceed 1%.
· Assume TxDuration is same as the number of repetitions.
· RAN4 will set the same propagation channel for NPUCCH format 2 and NPRACH fading scenario. 
Number of TX antennas
Number of RX antennas
Propagation conditions
Number of allocated subcarriers
Subcarrier spacing
Repetition number
1
1 and 2
Option 1: NTN- TDLA100-X, X = [1, 200] Hz
Option 2: NTN-TDLC5-Y,	Y = [1, 30] Hz
1
3.75KHz
16
1
1 and 2
Option 1: NTN- TDLA100-X, X = [1, 200] Hz
Option 2: NTN-TDLC5-Y,	Y = [1, 30] Hz
1
15KHz
16
Sub-topic 4-3: NPRACH requirements
Way forward: Simulation assumptions for NPRACH demodulation requirements (for initial simulation purpose)
· The false alarm probability shall be less than or equal to 0.1%.
· The probability of detection shall be equal to or exceed 99%.
· Assume TxDuration is same as the number of repetitions
· RAN4 will set the same propagation channel for NPUCCH format 2 and NPRACH fading scenario. 
Number of Tx
Number of Rx
Repetition number
Propagation channel and correlation
Frequency offset
PF0
PF1
1
1 and 2
8
Option 1: NTN- TDLA100-X, X = [1, 200] Hz
Option 2: NTN-TDLC5-Y, Y = [1, 30] Hz
200Hz + X (X: See sub-topic 2-2 Additional Doppler shift offset)
YES
YES
1
1 and 2
32
Option 1: NTN- TDLA100-X, X = [1, 200] Hz
Option 2: NTN-TDLC5-Y, Y = [1, 30] Hz
200Hz + X (X: See sub-topic 2-2 Additional Doppler shift offset)
YES
YES


2.4.2	Remaining Open issues
Performance part
· For SAN conformance testing requirements, the details of tests remain open.
· For UE RRM performance requirements, the details of RRM tests remain open. Whether or not to introduce the test cases which involving neighbor cell measurement in GEO/GSO remains open.
· For UE demodulation requirements, the details of performance requirements remain open.
· For SAN demodulation requirements, the details of performance requirements and test configurations remain open.

3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
NOTE: This section only needs to be filled in for WI/SIs where there is a corresponding relevant WI/SI in SA/CT. 
3.1	SAx/CTs
3.1.1	Agreements with cross-TSG impacts
3.1.2	Remaining Open issues with cross-TSG impacts
NOTE: This section should also flag any critical dependencies that need TSG attention. 
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