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1	Introduction
RAN#96 approved the revised WID on NB-IoT/eMTC core & performance requirements for NTN, and RAN4 will start the discussion on the UE demodulation performance requirements from this meeting [1]. 
This contribution discusses our initial view on Cat-M1/NB1/NB2 UE demodulation requirements for NTN.  
2	Discussion
2.1	Rel-17 core part conclusion
3GPP introduced the new feature Cat-M1/NB1/NB2 UE can access to EPC with NTN access in Rel-17. According to the WI summary [2], 3GPP defined new UE capability ntn-Connectivity-EPC-r17 to indicate UE is capable of NTN access, which is applicable for BL UE, UE in enhanced coverage, and NB-IoT UE. The UE capable for NTN access should support GNSS capability and acquire its position as well as the satellite ephemeris and common timing advance before connecting to an NTN cell.
3GPP has also introduced another UE capability signaling ntn-ScenarioSupport-r17 to indicates supporting Geosynchronous orbits (GSO) and/or Non-Geosynchronous Orbit (NGSO), where GSO provides the earth-fixed or quasi-earth-fixed cell coverage, and NGSO provides the quasi-earth-fixed or earth-moving cell coverage.
From the PHY layer point of view, RAN1 has introduced two timing relationship parameters K_offset and K-mac. These parameters are configured by the network considering the larger propagation delay when accessing eNB via satellite. K_offset is used to adjust UL transmission, HARQ-ACK transmission, and CSI reference resource measurement timing, where K_offset is determined by cell-specific K_offset parameter and UE-specific K_offset parameter. On the other hand, K-mac is used for PUSCH or NPUSCH transmission using preconfigured uplink resource (PUR). From the UE demodulation requirements point of view, RAN4 only need to discuss K_offset parameter. 

2.2	Scope of Rel-18 RAN4 demodulation requirements for IoT-NTN
2.2.1	Scenarios
The existing RAN4 Cat-M1 UE demodulation and CSI reporting requirements cover FDD (both full-duplex FDD and half-duplex FDD) and TDD. For Cat-M1, it is assumed BS channel bandwidth is 10MHz.
Also the existing Cat-NB1/NB2 UE demodulation and CSI reporting requirements cover HD-FDD and TDD, by assuming the three operation modes: in-band, guard-band, and stand-alone. Moreover RAN4 defines the requirements with anchor carrier and non-anchor carrier operations.  
According to WID [1], on the other hand, it is assumed IoT-NTN is operated in two FDD bands in Rel-18:
· S band (1980-2010 MHz in UL, and 2170-2200 MHz in DL)
· L band (1626.5 MHz – 1660.5 MHz in UL, and 1525 MHz – 1559 MHz in DL)
RAN4 RF part accordingly defined two operating band B255 and B256 [4] for satellite access. Moreover according to [4], the supported channel bandwidth is 1.4MHz only for Cat-M1, and the supported NB-IoT operating mode is stand-alone only. We therefore propose to assume the following scenarios for Cat-M1/NB1/NB2 UE demodulation requirements for satellite access.
Proposal 1: For Cat-M1, define UE demodulation requirement for FDD only (both HD-FDD and FD-FDD), where the assumed channel bandwidth is 1.4MHz.
Proposal 2: For Cat-NB1/NB2, define UE demodulation requirements for HD-FDD only, where it is assumed stand-alone operation.  

2.2.2	UE demodulation and CSI reporting requirements
For NR NTN UE demodulation requirements, RAN4 has agreed to define new PDSCH demodulation requirements only by assuming NGSO, and these tests should be passed by UE capable of NGSO. On top of that, UE capable of satellite access (regardless NGSO or GSO) should pass all the UE demodulation and CSI reporting requirements according to the UE capability in TS38.101-4. 
Although Cat-M1/NB1/NB2 UE capable of satellite access should have GNSS capability, their baseband functionality (e.g., receiver algorithm) should be same as Cat-M1/NB1/NB2 UE for terrestrial network access. We therefore propose to follow the agreements on NR NTN, that is, RAN4 define new PDSCH demodulation requirements for satellite access, and Cat-M1/NB1/NB2 UE capable of satellite access should pass all the existing Cat-M1/NB1/NB2 UE demodulation and CSI reporting requirements in TS36.101 according to the UE capability.
Proposal 3: RAN4 define new PDSCH demodulation requirements for Cat-M1 UE for NTN. The new requirements are specified in TS36.102. Cat-M1 UE capable of NTN should pass the existing UE demodulation and CSI reporting requirements specified in TS36.101 according to the UE category and UE capability. 
Proposal 4: RAN4 define new NPDSCH demodulation requirements for Cat-NB1/NB2 UE for NTN. The new requirements are specified in TS36.102. Cat-NB1/NB2 UE capable of NTN should pass the existing UE demodulation and CSI reporting requirements specified in TS36.101 according to the UE category and UE capability.

2.2.3	Channel models
In Rel-17 NR NTN, RAN4 discussed the channel models suitable for satellite access, and agreed to use the following two channel models [3]: 
· NTN-TDLA100-200 (NLOS channel model)
· NTN-TDLC5-200 (LOS channel model with Rice factor: 8.05dB)
IoT NTN WI assumes that Cat-M1/NB1/NB2 UE connect to the same type of satellites discussed in NR NTN WI. This means it is possible to apply the same path delay profiles to define UE demodulation requirements for Cat-M1/NB1/NB2. Considering the use case of IoT, however, we should consider lower maximum Doppler frequency, although RAN1 TR assumes the device motion on the earth is up to 120km/h [5]. According to TS36.101, almost all of the existing Cat-M1 UE demodulation requirements use 5Hz for CE Mode A and 1Hz for CE Mode B. Also Cat-NB1/NB2 UE demodulation requirements use 5Hz and 1Hz. On the other hand, it is assumed IoT-NTN UE performs the frequency pre-compensation according to GNSS and ephemeris information. Considering the pre-compensation error, we propose to set 30Hz for normal coverage and 10Hz for enhanced coverage.  
Proposal 5: RAN4 use the following channel model for new Cat-M1/NB1/NB2 PDSCH demodulation requirements for NTN:
· NLOS path delay profile: NTN-TDL-A with delay spread 100ns
· LOS path delay profile: NTN-TDL-C with delay spread 5ns (Rice factor: 8.05dB)
· Doppler frequency for Cat-M1 CE Mode A and Cat-NB1/NB2 normal coverage: 30Hz
· Doppler frequency for Cat-M1 CE Mode B and Cat-NB1/NB2 enhanced coverage: 10Hz
2.2.4	K_offset and HARQ retransmission
RAN1 introduced K_offset for timing adjustment for IoT-NTN as same as NR NTN, where K_offset is set by network according to the deployment scenario such as the altitude of the satellite and the location of the reference point. As we discussed in the channel models, we can assume the same type of satellites for both IoT NTN and NR NTN. Therefore it is straightforward to apply the same K_offset parameter as NR NTN for UE demodulation requirements. 
One difference between NR NTN and IoT NTN is the unit of K_offset; the unit of K_offset for NR NTN is ‘slot’; although the unit for IoT NTN is ’milli-second’. According to [3], RAN4 agreed to set K_offset to 8 slots for NR NTN SCS=15kHz. For IoT NTN, this corresponding to 8ms. 
Proposal 6: Assume K_offset = 8ms for Cat-M1/NB1/NB2 UE demodulation requirements for NTN.
Although NR NTN extended the maximum number of HARQ processes from 16 to 32 considering the large round-trip time, IoT NTN does not extend the number of HARQ processes, which means 8, 10, or 14 HARQ processes for Cat-M1, one HARQ process for Cat-NB1, and 1 or 2 HARQ processes for Cat-NB2, according to the UE capability. 
NR NTN also supports downlink HARQ feedback disabling per HARQ process ID considering the large round-trip time especially for GSO. However Rel-17 IoT-NTN does not introduce the HARQ feedback disabling. Therefore, unlike NR NTN, PDSCH demodulation requirements for NTN should consider the scenario with HARQ feedback enabling only. 
Proposal 7: For Cat-M1 UE, define PDSCH demodulation requirements with HARQ retransmission with 8 or 10 HARQ processes according to the UE capability.
Proposal 8: For Cat-NB1/NB2 UE, define NPDSCH demodulation requirements with HARQ retransmissions with 1 or 2 HARQ processes according to the UE category and UE capability.

2.2.5	New PDSCH test cases for Cat-M1
2.2.5.1	Test cases
RAN4 has defined PDSCH demodulation requirements for Cat-M1 with TM6 (CRS and closed-loop spatial multiplexing), TM9 (User-specific RS and closed-loop spatial multiplexing) and TM2 (CRS and transmit diversity) considering the test coverage. For IoT/NR NTN, however, it is assumed single antenna transmission from the satellite access node. We therefore need to assume TM1 for Cat-M1 UE demodulation requirements instead of TM2/TM6/TM9 which assume two or more Tx antenna ports. Considering the test coverage, we propose the following three test cases by reusing the existing test configurations. 
In the test configuration, we propose to apply the LOS path delay profile for the normal coverage scenario and NLOS path delay profile for the enhanced coverage scenarios. 
Proposal 9: Define the following PDSCH demodulation requirements for Cat-M1 UE:
· TM1 16QAM 1/2, CE Mode A, no repetitions, NTN-TDLC5-30, 1Tx, K_offset=8ms (Reuse TS36.101 Table 8.11.1.1.1.1-1 Test 1 parameters).
· TM1 QPSK 1/3, CE Mode A, 8 repetitions, NTN-TDLA100-10, 1Tx, K_offset=8ms (Reuse TS36.101 Table 8.11.1.1.2.1-1 Test 1 parameters).
· TM1 QPSK 1/10, CE Mode B, 64 repetitions, NTN-TDLA100-10, 1Tx, K_offset=8ms (Reuse TS36.101 Table 8.11.1.1.3.1-1 Test 1 parameters).
Table 1 summarizes the proposed test cases. 
[bookmark: _Ref117696823]Table 1	Proposed PDSCH test case list for UE Cat-M1 UE specified in TS36.102. 
	Test number
	CBW
	MCS
	Transmission mode
	MPDCCH repetition / PDSCH repetition
	Propagation condition
	Antenna configuration
	K_offset

	1 
(Table 8.11.1.1.1.1-1 Test 1)
	FDD 1.4MHz
	16QAM 1/2 (Reuse R.79 FDD)
	TM1
	1 / 1
	NTN-TDLC5-30
	1x1
	8ms

	2
(Table 8.11.1.1.2.1-1 Test 1)
	FDD 1.4MHz
	QPSK 1/3 (Reuse R.80 FDD)
	TM1
	8 / 8
	NTN-TDLA100-10
	1x1
	8ms

	3
(Table 8.11.1.1.3.1-1 Test 1)
	FDD 1.4MHz
	QPSK 1/10 (Reuse R.81 FDD)
	TM1
	64 / 64
	NTN-TDLA100-10
	1x1
	8ms




2.2.5.2	DL Scheduling
RF part agreed to specify CBW=1.4MHz only for Cat-M1 for satellite access. Since the existing Cat-M1 UE demodulation requirements for TN assumes CBW=10MHz, we need to define new FRC (or DL/UL scheduling) depending on the configuration, because MPDCCH/PDSCH transmission is possibly overlapped with PSS/SSS/PBCH/SI transmission.
RAN1 has clearly specified the eNB/UE behavior when MPDCCH/PDSCH transmissions are overlapped with PSS/SSS/PBCH/SI transmissions in TS36.211 and TS36.213 as follows. 
	TS38.211 6.4.1
-	Resource elements belonging to synchronization signals, the core part of PBCH, PBCH repetitions, or resource elements reserved for reference signals in the mapping operation of PBCH but not used for transmission of reference signals, shall be counted in the PDSCH mapping but not used for transmission of the PDSCH.
TS38.211 6.8B.5
-	Resource elements belonging to synchronization signals, the core part of PBCH, PBCH repetitions, or resource elements reserved for reference signals in the mapping operation of PBCH but not used for transmission of reference signals, shall be counted in the MPDCCH mapping but not used for transmission of the MPDCCH.



Observation 1: When PDSCH/MPDCCH are overlapped with PSS/SSS/PBCH for Cat-M1 UE, the overlapped PDSCH/MPDCCH symbols are punctured.
	TS38.213 7.1.11
If PDSCH carrying SystemInformationBlockType1-BR is transmitted in one narrowband in subframe n+ki, a BL/CE UE shall assume any other PDSCH in the same narrowband in the subframe n+ki is dropped. If PDSCH carrying SI message is transmitted in one narrowband in subframe n+ki, a BL/CE UE shall assume any other PDSCH not carrying SystemInformationBlockType1-BR in the same narrowband in the subframe n+ki is dropped. 
TS36.213 9.1.5


If SystemInformationBlockType1-BR or SI message is transmitted in one narrowband in subframe , a BL/CE UE shall assume MPDCCH in the same narrowband in the subframe  is dropped.



Observation 2: When PDSCH/MPDCCH are overlapped with PDSCH with SIB1-BR/SI during the repeated transmission for Cat-M1 UE, the PDCCH/MPDCCH transmission in the overlapped subframe is dropped.
Considering the observations above, we show examples for DL/UL scheduling for Cat-M1 UE demodulation requirements assuming HD-FDD operation and K_offset=8ms. 
Figure 1 is an example assuming no MPDCCH/PDSCH repetitions for HD-FDD UE with K_offset=8ms. Note we assume one way propagation delay corresponds to a half of K_offset, that is, 4ms. In this scheduling, we assume PSS/SSS/PBCH are transmitted in SF#0 and PSS/SSS/SI are transmitted in SF#5. For no repetition case, if we schedule MPDCCH in SF#1 and #2 every radio frame, it is possible to avoid to conflict in SF#0/SF#5. 
[image: ]
[bookmark: _Ref117858765]Figure 1	Example of MPDCCH/PDSCH scheduling without repetitions for HD-FDD UE with CBW=1.4MHz. 

Figure 2 is another example assuming MPDCCH/PDSCH is transmitted with 8 repetitions. In order to minimize the conflict with overhead signals, one possible option is to transmit MPDCCH from SF#2 to SF#9, where the MPDCCH in SF#5 is dropped. Due to the cross-subframe scheduling, PDSCH is transmitted from SF#11 to SF#18, where the PDSCH in SF#15 is dropped. This means the effective MPDCCH/PDSCH repetition number is 7. 
[image: ]
[bookmark: _Ref117860368]Figure 2	Example of MPDCCH/PDSCH scheduling with 8 repetitions for HD-FDD UE with CBW=1.4MHz. 
Figure 3 is yet another example assuming MPDCCH/PDSCH is transmitted with 64 repetitions. In this example, MPDCCH is transmitted from SF#1 to SF#64, where several MPDCCH symbols are punctured by PSS/SSS/PBCH in SFs 10, 20, 30, 40, 50, and 60. Similarly MPDCCH is dropped in subframes 15, 25, 35, 45, 55, and 65. According to the cross-subframe scheduling, the corresponding PDSCH is transmitted from SF#66 to SF#129, where several PDSCH symbols are punctured by PSS/SSS/PBCH in subframes 70, 80, 90, 100, 110 and 120. Moreover PDSCH is dropped in subframes 75, 85, 95, 105, 115, and 125. In summary, effective PDSCH repetition number is 58, and PDSCH symbols in 6 of 58 subframes are partially punctured. 
[image: ]
[bookmark: _Ref117862250]Figure 3	Example of MPDCCH/PDSCH scheduling with 64 repetitions for HD-FDD UE with CBW=1.4MHz.
Observation 3: For CBW=1.4MHz, in the case of repeated transmission of MPDCC/PDSCH, the effective repetition number is reduced due to the conflict with PSS/SSS/SI and several symbols are punctured due to the conflict with PSS/SSS/PBCH.
From the observations, we have the following proposal.
Proposal 10: When discussing the simulation assumption for Cat-M1 for NTN, RAN4 should also discuss the detailed MPDCCH/PDSCH scheduling to identify the how many subframes are dropped/punctured by PSS/SSS/PBCH/SI.
2.2.6	New NPDSCH test cases for Cat-NB1/NB2
2.2.6.1	Test cases
RAN4 has defined NPDSCH demodulation requirements for Cat-NB1/NB2 assuming several scenarios such as In-band/Guard-band/Stand-alone, Anchor/Non-anchor, and Normal/Enhanced coverage. For IoT NTN, since it is assumed stand-alone operation only and single Tx transmission, we propose to define two test cases for Cat-NB1/NB2 by reusing the existing stand-alone test cases. 
Like Cat-M1, we propose to apply the LOS delay path profile for the normal coverage scenario and NLOS delay path profile for the enhanced coverage scenario. 
Proposal 11: Define the following NPDSCH demodulation requirements for Cat-NB1/NB2 UE:
· Stand-alone, anchor, QPSK 1/2, 32 repetitions, NTN-TDLA100-30, 1Tx, K_offset=8ms (Reuse TS36.101 Table 8.12.1.1.2-2 Test 1 parameters)
· Stand-alone, non-anchor, QPSK 1/3, 256 repetitions, NTN-TDLC5-10, 1Tx, K_offset=8ms (Reuse TS36.101 Table 8.12.1.1.2-2 Test 2 parameters)
Table 2 summarizes the proposed test cases. 
[bookmark: _Ref117697386]Table 2	Proposed test case list for UE Cat-NB1/NB2 UE specified in TS36.102. 
	Test number
	CBW
	Carrier type
	MCS
	NPDCC repetition / NPDSCH repetition
	Propagation condition
	Antenna configuration
	K_offset

	1 
(Table 8.12.1.1.2-2 Test 1)
	FDD 200kHz
	Anchor
	QPSK 1/2
(Reuse R.NB6.FDD)
	32 / 32
	NTN-TDLC5-30
	1x1
	8ms

	2
(Table 8.12.1.1.2-2 Test 2)
	FDD 200kHz
	Non-anchor
	QPSK 1/3 (Reuse R.NB6-1.FDD)
	256 / 256
	NTN-TDLA100-10
	1x1
	8ms



2.2.6.2	DL Scheduling
Since NB-IoT is designed with the operation with LTE 1PRB (CBW=180kHz), the existing RAN4 UE demodulation requirements have already considered the case NPSS/NSSS/NPBCH/SI is transmitted on the same carrier as NPDCCH/NPDSCH (anchor carrier operation). We think the existing FRC can be reused for the simulation.
2.2.7	Requirements applicability 
In NR NTN, RAN4 agreed that NR UE capable of NTN access should pass the existing UE demodulation and CSI reporting requirements specified in TS38.101-4 according to the UE capability. On top of that, RAN4 agreed to define new PDSCH demodulation requirements assuming to use LEO satellite (NGSO), and these tests should be passed by UE capable of NGSO. Since RAN1/RAN2 in principle reused NR NTN for IoT-NTN, we propose to apply the same applicability rule for Cat-M1/NB1/NB2 UE.
2.2.7.1	Cat-M1
For Cat-M1 UE for satellite access, we propose to apply the following applicability rule.
Proposal 12: Adopt the following applicability rule for Cat-M1 UE for NTN.
	ntn-Connectivity-EPC-r17
	ntn-ScenarioSupport-r17
	Applicability

	Supported
	GSO only
	UE needs to pass TS36.101 Cat-M1 requirements only according to the UE capability

	Supported
	NGSO only
	UE needs to pass TS36.101 Cat-M1 requirements and the additional NGSO test in TS36.102 according to the UE capability

	Supported
	Not specified (supporting both GSO and NGSO)
	UE needs to pass TS36.101 Cat-M1 requirements and the additional NGSO test in TS36.102 according to the UE capability

	Not supported
	-
	UE needs to pass TS36.101 Cat-M1 requirements only according to the UE capability



2.2.7.2	Cat-NB1/NB2
For Cat-NB1/NB2 UE for satellite access, we propose to apply the following applicability rule.
Proposal 13: Adopt the following applicability rule for Cat-NB1/NB2 UE for NTN.
	ntn-Connectivity-EPC-r17
	ntn-ScenarioSupport-r17
	Applicability

	Supported
	GSO only
	UE needs to pass TS36.101 Cat-NB1/NB2 requirements only according to the UE capability

	Supported
	NGSO only
	UE needs to pass TS36.101 Cat-NB1/NB2 requirements and the additional NGSO test in TS36.102 according to the UE capability

	Supported
	Not specified (supporting both GSO and NGSO)
	UE needs to pass TS36.101 Cat-NB1/NB2 requirements and the additional NGSO test in TS36.102 according to the UE capability

	Not supported
	-
	UE needs to pass TS36.101 Cat-NB1/NB2 requirements only according to the UE capability



4	Summary
Proposal 1: For Cat-M1, define UE demodulation requirement for FDD only (both HD-FDD and FD-FDD), where the assumed channel bandwidth is 1.4MHz.
Proposal 2: For Cat-NB1/NB2, define UE demodulation requirements for HD-FDD only, where it is assumed stand-alone operation.  
Proposal 3: RAN4 define new PDSCH demodulation requirements for Cat-M1 UE for NTN. The new requirements are specified in TS36.102. Cat-M1 UE capable of NTN should pass the existing UE demodulation and CSI reporting requirements specified in TS36.101 according to the UE category and UE capability. 
Proposal 4: RAN4 define new NPDSCH demodulation requirements for Cat-NB1/NB2 UE for NTN. The new requirements are specified in TS36.102. Cat-NB1/NB2 UE capable of NTN should pass the existing UE demodulation and CSI reporting requirements specified in TS36.101 according to the UE category and UE capability.
Proposal 5: RAN4 use the following channel model for new Cat-M1/NB1/NB2 PDSCH demodulation requirements for NTN:
· NLOS path delay profile: NTN-TDL-A with delay spread 100ns
· LOS path delay profile: NTN-TDL-C with delay spread 5ns (Rice factor: 8.05dB)
· Doppler frequency for Cat-M1 CE Mode A and Cat-NB1/NB2 normal coverage: 30Hz
· Doppler frequency for Cat-M1 CE Mode B and Cat-NB1/NB2 enhanced coverage: 10Hz
Proposal 6: Assume K_offset = 8ms for Cat-M1/NB1/NB2 UE demodulation requirements for NTN.
Proposal 7: For Cat-M1 UE, define PDSCH demodulation requirements with HARQ retransmission with 8 or 10 HARQ processes according to the UE capability.
Proposal 8: For Cat-NB1/NB2 UE, define NPDSCH demodulation requirements with HARQ retransmissions with 1 or 2 HARQ processes according to the UE category and UE capability.
Proposal 9: Define the following PDSCH demodulation requirements for Cat-M1 UE:
· TM1 16QAM 1/2, CE Mode A, no repetitions, NTN-TDLC5-30, 1Tx, K_offset=8ms (Reuse TS36.101 Table 8.11.1.1.1.1-1 Test 1 parameters).
· TM1 QPSK 1/3, CE Mode A, 8 repetitions, NTN-TDLA100-10, 1Tx, K_offset=8ms (Reuse TS36.101 Table 8.11.1.1.2.1-1 Test 1 parameters).
· TM1 QPSK 1/10, CE Mode B, 64 repetitions, NTN-TDLA100-10, 1Tx, K_offset=8ms (Reuse TS36.101 Table 8.11.1.1.3.1-1 Test 1 parameters).
Observation 1: When PDSCH/MPDCCH are overlapped with PSS/SSS/PBCH for Cat-M1 UE, the overlapped PDSCH/MPDCCH symbols are punctured.
Observation 2: When PDSCH/MPDCCH are overlapped with PDSCH with SIB1-BR/SI during the repeated transmission for Cat-M1 UE, the PDCCH/MPDCCH transmission in the overlapped subframe is dropped.
Observation 3: For CBW=1.4MHz, in the case of repeated transmission of MPDCC/PDSCH, the effective repetition number is reduced due to the conflict with PSS/SSS/SI and several symbols are punctured due to the conflict with PSS/SSS/PBCH.
Proposal 10: When discussing the simulation assumption for Cat-M1 for NTN, RAN4 should also discuss the detailed MPDCCH/PDSCH scheduling to identify the how many subframes are dropped/punctured by PSS/SSS/PBCH/SI.
Proposal 11: Define the following NPDSCH demodulation requirements for Cat-NB1/NB2 UE:
· Stand-alone, anchor, QPSK 1/2, 32 repetitions, NTN-TDLA100-30, 1Tx, K_offset=8ms (Reuse TS36.101 Table 8.12.1.1.2-2 Test 1 parameters)
· Stand-alone, non-anchor, QPSK 1/3, 256 repetitions, NTN-TDLC5-10, 1Tx, K_offset=8ms (Reuse TS36.101 Table 8.12.1.1.2-2 Test 2 parameters)
Proposal 12: Adopt the following applicability rule for Cat-M1 UE for NTN.
	ntn-Connectivity-EPC-r17
	ntn-ScenarioSupport-r17
	Applicability

	Supported
	GSO only
	UE needs to pass TS36.101 Cat-M1 requirements only according to the UE capability

	Supported
	NGSO only
	UE needs to pass TS36.101 Cat-M1 requirements and the additional NGSO test in TS36.102 according to the UE capability

	Supported
	Not specified (supporting both GSO and NGSO)
	UE needs to pass TS36.101 Cat-M1 requirements and the additional NGSO test in TS36.102 according to the UE capability

	Not supported
	-
	UE needs to pass TS36.101 Cat-M1 requirements only according to the UE capability



Proposal 13: Adopt the following applicability rule for Cat-NB1/NB2 UE for NTN.
	ntn-Connectivity-EPC-r17
	ntn-ScenarioSupport-r17
	Applicability

	Supported
	GSO only
	UE needs to pass TS36.101 Cat-NB1/NB2 requirements only according to the UE capability

	Supported
	NGSO only
	UE needs to pass TS36.101 Cat-NB1/NB2 requirements and the additional NGSO test in TS36.102 according to the UE capability

	Supported
	Not specified (supporting both GSO and NGSO)
	UE needs to pass TS36.101 Cat-NB1/NB2 requirements and the additional NGSO test in TS36.102 according to the UE capability

	Not supported
	-
	UE needs to pass TS36.101 Cat-NB1/NB2 requirements only according to the UE capability
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Appendix A: [4] TS 36.102
5	Operating bands and channel arrangement
[bookmark: _Toc368026191][bookmark: _Toc108616963]5.1	General
[bookmark: _Toc368026195][bookmark: _Toc108616964]The channel arrangements presented in this clause are based on the operating bands and channel bandwidths defined in the present release of specifications.
NOTE:	Other operating bands and channel bandwidths may be considered in future releases.
5.2	Operating bands
E-UTRA satellite access is designed to operate in the operating bands defined in Table 5.2-1.
Table 5.2-1 E-UTRA operating bands for satellite access
	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	256
	1980 MHz
	–
	2010 MHz
	2170 MHz
	–
	2200 MHz
	FDD

	255
	1626.5 MHz
	–
	1660.5 MHz
	1525 MHz
	–
	1559 MHz
	FDD

	NOTE: Satellite bands are numbered in descending order from 256



[bookmark: _Toc108616966]5.2A	Operating bands for category M1
UE category M1 is designed to operate in the E-UTRA satellite access operating bands defined in Table 5.2-1 in both half duplex FDD mode and full-duplex FDD mode.
5.2B	Operating bands for category NB1 and NB2
Category NB1 and NB2 UE are designed to operate in the E-UTRA satellite access operating bands defined in Table 5.2-1. 
Category NB1 and NB2 UE operate in HD-FDD duplex mode.

[bookmark: _Toc108616967][bookmark: _Toc368026198]5.3	Channel bandwidth
5.3.1	General
The requirements in present document are specified for the channel bandwidth listed in Table 5.3A-1.
Table 5.3.1-1: Transmission bandwidth configuration NRB in E-UTRA channel bandwidths
	Channel bandwidth BWChannel [MHz]
	1.4

	Transmission bandwidth configuration NRB
	6



[…]
[bookmark: _Toc108616969]5.3B	Channel bandwidth for category NB1 and NB2
For category NB1 and NB2, requirements in present document are specified for the channel bandwidth listed in Table 5.3B-1.
Table 5.3B-1: Transmission bandwidth configuration NRB, Ntone 15kHz and Ntone 3.75kHz in NB1 and NB2 channel bandwidth
	Channel bandwidth BWChannel [kHz]
	200

	Transmission bandwidth configuration NRB
	1

	Transmission bandwidth configuration Ntone 15kHz
	12

	Transmission bandwidth configuration Ntone 3.75kHz 
	48


[…]

5.4B	Channel arrangement for category NB1 and NB2
5.4B.1	Channel spacing
Nominal channel spacing for UE category NB1 and NB2 in stand-alone mode is 200 kHz. 
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