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This document is the Summary of [108-e-R17-NR-NTN-05] Email discussion on NR-NTN TP for TS38.300 
Final check point  by February 24 – Mohamed (THALES)
Per the guidance from Chairman this email discussion is extended until March 1st
The text proposal for RAN1 additions to the stg2 CR for TS 38.300 is given in section 2. It includes the following TPs on:
· Impact on timing aspects 
· A description of the UE autonomous TA pre-compensation and frequency pre-compensation

These are proposed following Editor’s notes recopied from [1]:
· Editor’s note: Impact on timing aspects to be added once the RAN1 has drafted a text on Koffset and K_mac principles (a figure illustrating the timing relationship between UL and DL would be beneficial)
· Editor’s note: A description of the UE autonomous TA pre-compensation and frequency pre-compensation will be added once RAN1 have drafted a text.
3GPP TSG-RAN WG1 Agreements under 8.4 up to RAN1#107-e are captured in [2].
Further, section 3 summarizes the discussion on the proposed changes for the TR 38.821 as proposed in [4].
Text proposal for RAN1 additions to the stg2 CR for TS 38.300
The following is a TP for RAN1 additions to the stg2 CR for TS 38.300:
	
*** Unchanged text is omitted ***

---------------------- TEXT PROPOSAL BEGIN ----------------------
16.x.2 User Plane aspects

· Impact on timing aspects:

To accommodate the long propagation delays, several NR timing involving DL-UL timing interaction are enhanced by the support of two scheduling offsets: Koffset and K_mac.
The list of timing relationships that need to be modified for NTN using Koffset is summarized as follows: 
· The transmission timing of DCI scheduled PUSCH, including channel state information (CSI) transmission on PUSCH.
· The transmission timing of random access response (RAR) grant scheduled PUSCH. 
· The timing of the first PUSCH transmission opportunity in type-2 configured grant.
· The transmission timing of HARQ-ACK on physical uplink control channel (PUCCH), including HARQ-ACK on PUCCH to message B (MsgB) in 2-step random access.
· The transmission timing of PDCCH ordered physical random access channel (PRACH).
· The timing of the adjustment of uplink transmission timing upon reception of a corresponding timing advance command.
· The transmission timing of aperiodic sounding reference signal (SRS).
· The CSI reference resource timing. 
Figure 1 is an illustration of the transmission timing of DCI scheduled PUSCH, the slot allocated for the PUSCH can be modified to be. Note for this example the subcarrier spacing (SCS) value of the downlink is supposed to be the same as that of the uplink.
The information of K_offset is carried in system information. Update of K_offset after initial access is supported. The UE-specific K_offset can be provided and updated by the network with MAC CE.

[image: ]
Figure 1 Timing relationship between UL and DL for PUSCH transmission

K_mac is a scheduling offset supported in NTN for MAC CE timing relationships enhancement. It is provided by the network if downlink and uplink frame timing are not aligned at gNB. And it is needed for UE action and assumption on downlink configuration indicated by a MAC-CE command in PDSCH.
If a UE is provided with a K_mac value, when the UE would transmit a PUCCH with HARQ-ACK information in uplink slot n corresponding to a PDSCH carrying a MAC CE command on a downlink configuration, the UE action and assumption on the downlink configuration shall be applied starting from the first slot that is after slot , where µ is the SCS configuration for the PUCCH. MAC CE timing relationship enhancement with K_mac is illustrated in Figure 2.
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Figure 2 MAC CE timing relationship enhancement with K_mac

· Timing pre-compensation at the UE:

To accommodate the long propagation delays experienced in NTN on both service link and feeder link, the UE should be able to perform time pre-compensation for all its uplink transmissions; including PRACH preamble transmissions and uplink transmissions during the RRC Connected state. To do such pre-compensation, the UE is assisted by its GNSS and by the network which periodically broadcasts assistance information including serving satellite ephemeris as well asand higher layer Common-TA-related parameters, where the latter may be used to calculate the common RTD e.g. delay on the feeder link. 

Release-17 specified the following formula for TA calculation that shall be applied by NTN UEs for PRACH preamble transmission and in RRC_CONNECED state: 


Where: 
-  and  were already specified in [TS 38.213] [TS 38.211] as part of the existing TA Control;
-  is derived from the higher-layer parameters TACommon, TACommonDrift, and TACommonDriftVariation if configured, otherwise ;
[bookmark: _Hlk86996296]-	 is computed by the UE based on satellite-ephemeris-related higher-layers parameters if configured, otherwise ;
-  is the NR basic time unit [TS 38.211].

[image: ]
Figure 3 Uplink/Downlink Radio Frame Timing at the UE

· Frequency pre-compensation at the UE:

The UE shall be capable of using its acquired GNSS position and satellite ephemeris information (when configured by the network) to calculate frequency pre-compensation to counter shift the instantaneous Doppler shift experienced on the service link.

While the pre-compensation of the instantaneous Doppler shift experienced on the service link is to be performed by the UE, the management of Doppler shift experienced over the feeder link as well as any transponder frequency error whether it is introduced in Downlink or Uplink is left to the network implementation without any specification impacts in Release 17. 


---------- TEXT PROPOSAL END ---------




Companies views’ collection

Companies are encouraged to provide comments on the above NR-NTN TP for TS38.300:

	Companies
	Comments and Views

	Nokia, Nokia Shanghai Bell
	Suggestion for re-wording within the following paragraphs:
To accommodate the long propagation delays experienced in NTN on both service link and feeder link, the UE should be able to perform time pre-compensation for all its uplink transmissions; including PRACH preamble transmissions and uplink transmissions during the RRC Connected state. To do such pre-compensation, the UE is assisted by its GNSS and by the network which periodically broadcasts assistance information including serving satellite ephemeris as well asand higher layer Common-TA-related parameters, where the latter may be used to calculate the common RTD e.g. delay on the feeder link. 

The UE shall be capable of using its acquired GNSS position and satellite ephemeris information (when configured by the network) to calculate frequency pre-compensation to counter shift the instantaneous Doppler shifts experienced on the service links.

While the pre-compensation of the instantaneous Doppler shifts experienced on the service links is to be performed by the UE, the management of Doppler shifts experienced over the feeder links as well as any transponder frequency error whether it is introduced in Downlink or Uplink is left to the network implementation without any specification impacts in Release 17. 

Reasons for suggested changes:
In the first paragraph, we would like to have the clarification that the Common TA related parameters may be used for calculation of the delays of the feeder link (since the serving satellite ephemeris is not expected to be used for calculations related to the feeder link).
The suggestions for the two other paragraphs are to highlight that at any time, the UE will only experience one Doppler shift, and there will only be one service link or feeder link to relate to (at any point in time).

	Moderator
	The TP is updated based on the feedback from Nokia
Companies are encouraged to provide more comments if any

	Huawei, HiSilicon
	We suggest the following update (highlighted in red) including notation alignment and editorial changes
1. The list of timing relationships that need to be modified for NTN using Koffset is are summarized as follows: 
2. For initial access, Tthe information of K_offset Koffset is carried in system information. Update of K_offset Koffset after initial access is supported. The UE-specific K_offset Koffset can be provided and updated by the network with MAC CE.
3. To accommodate the long propagation delays experienced in NTN on both service link and feeder link, the UE should be able to perform time pre-compensation for all its uplink transmissions; including PRACH preamble transmissions and uplink transmissions during RRC_CONNECTED the RRC Connected state.
4. The UE shall be capable of using its acquired GNSS position and satellite ephemeris information (when configured provided by the network) to calculate frequency pre-compensation to counter shift the instantaneous Doppler shift experienced on the service link.

	LG Electronics
	We suggest following modification.

To accommodate the long propagation delays, several NR timing involving DL-UL timing interaction are enhanced by the support of two scheduling offsets: Koffset and K_mac.

--------------omitted-----------------------
K_mac.is a scheduling offset supported in NTN for MAC CE timing relationships enhancement. It is provided by the network if downlink and uplink frame timing are not aligned at gNB. And it is needed for UE action and assumption on downlink configuration indicated by a MAC-CE command in PDSCH.
If a UE is provided with a K_mac.value, when the UE would transmit a PUCCH with HARQ-ACK information in uplink slot n corresponding to a PDSCH carrying a MAC CE command on a downlink configuration, the UE action and assumption on the downlink configuration shall be applied starting from the first slot that is after slot , where µ is the SCS configuration for the PUCCH. MAC CE timing relationship enhancement with K_mac.is illustrated in Figure 2.

Figure 2 MAC CE timing relationship enhancement with K_mac.

Also, in the figure some parts are expressed as  Ths subscripts should be lower case, i.e. .

	ZTE
	In general, we are fine with TP including the editorial changes made by others above.
But for the frequency pre-compensation, since such operation is not captured in the spec and only be defined in the UE feature, it may not need to capture in 38.300.

	Nokia, Nokia Shanghai Bell
	In general, we are fine with the suggested editorials proposed by Huawei and LGE.
One minor editorial to Huawei’s first bullet. According to our understanding, the “is” is referring to “the list”, and should not be corrected to “are”, since it is singular. However, we should probably have somebody with native language skills look this through.

	MediaTek
	We suggest to add one sentence on K-mac to align with RAN1 agreement on K_mac for the beam failure recovery
“The K_mac is used in the beam failure recovery, where after a PRACH transmission in uplink slot n the UE monitors the corresponding PDCCH starting from downlink slot “n + K_mac + 4” within a corresponding RAR window.”

	Ericsson
	1. We propose to elaborate on the meaning of the autonomous TA terms  and  (i.e., that they relate to the service link and (part of) feeder link delay, respectively). Since TPs to 38.211/38.213 regarding this are still debated, we do not propose a wording but suggest reusing whatever is agreed in the other discussions.
2. Contrary to ZTE's comment, we think it is useful to capture the frequency pre-compensation for the service link in stage 2. Our view is that it would be useful to also capture this in stage 3 text (either by RAN1 or RAN4) since it is an essential part of the pre-compensation.
3. Editorial corrections:
· "To accommodate the long propagation delays, several NR timings involving DL-UL timing interaction are enhanced by the support of two scheduling offsets: Koffset and K_mac."
· "Release-17 specified the following formula for TA calculation that shall be applied by NTN UEs for PRACH preamble transmission and in RRC_CONNECTED state:"

	[bookmark: _Toc82188766]OPPO
	We suggest to add one more case for MAC-CE activating uplink configuration in addition to figure 2 to make a clear differentiation, where K_mac is not included and the activation time is different with an additional figure, e.g. Figure 2x.

	Lenovo
	For K-offset, we think the timing between msg 4 and PUCCH should also be included. There is only timing between msgB and PUCCH.
Regarding K-mac, we agree with MTK that timing for BFR should also be included. We are not sure whether “RAR window” is accurate as this is not random access procedure. Maybe we can just delete “RAR”.
Regarding frequency pre-compensation, we agree with Ericsson and prefer the sentence to be captured. The reason is that we have an agreement in earlier meeting on UE pre-compensation of frequency shift.



Updated NR-NTN TP for TS 38.300 based on company views
The NR-NTN TP for TS 38.300 was updated based on companies feedback collected in section 2.1 and via RAN1 reflector.
The updated TP/draftCR (recopied below) can be found in R1-2202836. It is attached to the LS R1-2202838 sent to RAN2.
	*** Unchanged text is omitted ***

---------------------- TEXT PROPOSAL BEGIN ----------------------
16.x.2 User Plane aspects

· Impact on timing aspects:

To accommodate the long propagation delays, several NR timings involving DL-UL timing interaction are enhanced by the support of two scheduling offsets:  and  as illustrated in Figure below:
·  is the RTT between the UE and the uplink time synchronization reference point (RP). It corresponds to the sum of the service link RTT and the common TA if indicated.
·  is the RTT between the RP and the gNB.

Note: DL and UL are frame aligned at the uplink time synchronization reference point with an offset given by .

[image: cid:image001.png@01D82CB0.33E9DBA0]
Figure 1 NR timings enhancement

The timing relationships that need to be modified for NTN using Koffset are summarized as follows: 
· The transmission timing of DCI scheduled PUSCH, including channel state information (CSI) transmission on PUSCH.
· The transmission timing of random access response (RAR) grant or fallbackRAR grant scheduled PUSCH. 
· The timing of the first PUSCH transmission opportunity in type-2 configured grant.
· The transmission timing of HARQ-ACK on physical uplink control channel (PUCCH), including HARQ-ACK on PUCCH to message B (MsgB) in 2-step random access.
· The transmission timing of PDCCH ordered physical random access channel (PRACH).
· The timing of the adjustment of uplink transmission timing upon reception of a corresponding timing advance command.
· The transmission timing of aperiodic sounding reference signal (SRS).
· The CSI reference resource timing. 
Figure 1 is an illustration of the transmission timing of DCI scheduled PUSCH, the slot allocated for the PUSCH can be modified to be. Note for this example the subcarrier spacing (SCS) value of the downlink is supposed to be the same as that of the uplink.
For initial access, the information of  is carried in system information. Update of  after initial access is supported. The UE-specific  can be provided and updated by the network with MAC CE.

[image: ]
Figure 2 Timing relationship between UL and DL for PUSCH transmission

 is a scheduling offset supported in NTN for MAC CE timing relationships enhancement. It is provided by the network if downlink and uplink frame timing are not aligned at gNB. It is needed for UE action and assumption on downlink configuration indicated by a MAC-CE command in PDSCH. The  is also used in the beam failure recovery, where after a PRACH transmission in uplink slot n the UE monitors the corresponding PDCCH starting from downlink slot “n +  + 4” within a corresponding RAR window.
If a UE is provided with a  value, when the UE would transmit a PUCCH with HARQ-ACK information in uplink slot n corresponding to a PDSCH carrying a MAC CE command on a downlink configuration, the UE action and assumption on the downlink configuration shall be applied starting from the first slot that is after slot , where µ is the SCS configuration for the PUCCH. MAC CE timing relationship enhancement with  is illustrated in Figure 2.

[image: ]
Figure 3 MAC CE timing relationship enhancement with 

· Timing pre-compensation at the UE:

To accommodate the long propagation delays experienced in NTN on both service link and feeder link, the UE should be able to perform time pre-compensation for all its uplink transmissions; including PRACH preamble transmissions and uplink transmissions during the RRC_CONNECTED state. To do such pre-compensation, the UE is assisted by its GNSS and by the network which periodically broadcasts assistance information including serving satellite ephemeris as well as higher layer Common-TA-related parameters, where the latter may be used to calculate the common RTD e.g. delay on the feeder link. 

Release-17 specified the following formula for TA calculation that shall be applied by NTN UEs for PRACH preamble transmission and in RRC_CONNECTED state: 


Where: 
-  and  were already specified in [TS 38.213] [TS 38.211] as part of the existing TA Control;
-  is network-controlled common TA, and may include any timing offset considered necessary by the network (e.g. feeder link delay). It is derived from the higher-layer parameters TACommon, TACommonDrift, and TACommonDriftVariation if configured, otherwise ;
-	 is UE self-estimated TA to pre-compensate for the service link delay. It is computed by the UE based on UE position and serving satellite-ephemeris-related higher-layers parameters if configured, otherwise ;
-  is the NR basic time unit [TS 38.211].
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Figure 4 Uplink/Downlink Radio Frame Timing at the UE

· Frequency pre-compensation at the UE:

The UE shall be capable of using its acquired GNSS position and serving satellite ephemeris information (when provided by the network) to calculate frequency pre-compensation to counter shift the instantaneous Doppler shift experienced on the service link.

While the pre-compensation of the instantaneous Doppler shift experienced on the service link is to be performed by the UE, the management of Doppler shift experienced over the feeder link as well as any transponder frequency error whether it is introduced in Downlink or Uplink is left to the network implementation without any specification impacts in Release 17. 


---------- TEXT PROPOSAL END ---------




MEO Scenarios and Characteristics to be added in TR 38.821
The objective of the proposed changes for TR 38.821 is to add MEO scenarios and characteristics to the TR 38.821 and to ensure study results that apply to GEO and NGSO with circular orbit at altitude greater than 600 km also apply to MEO.
In [4], Hughes/EchoStar made the following proposals:
	Proposal 1: To add MEO as “scenario E” in Table 4.2-1 in TR 38.821.
Proposal 3: To add MEO NTN reference scenario parameters in Table 4.2-2 in TR 38.821.
Proposal 3: To add MEO characteristics, to Set 1 and Set 2 MEO characteristics. 
Proposal 4: To include MEO parameters for link budget analysis in a new Table 6.1.1.1-1 and 6.1.1.1-2 in TR 38.821, as a representative characterization of NTN-NR scenarios with MEO altitude and characteristics. 
Proposal 5: If calibration results for NTN MEO show equivalent (or lower) SINR and CL as for NTN LEO@1200 and NTN GEO, RAN4 should not consider performing NTN MEO coexistence analysis for deriving NTN requirements.
Proposal 6: RAN4 should consider only (Phase 0) calibration for MEO and not perform any coexistence analysis (Phase 1 and Phase 2) if calibration results show that MEO constellation requirement are within those of LEO and GEO.



Proposed CR for TR 38.821

The following are Changes for TR 38.821 as proposed in [4]:

	*** Start of change***






Table 4.2-1: Reference scenarios
	
	Transparent satellite
	Regenerative satellite

	GEO based non-terrestrial access network
	Scenario A
	Scenario B

	LEO based non-terrestrial access network:
steerable beams
	Scenario C1
	Scenario D1

	LEO based non-terrestrial access network:
the beams move with the satellite
	Scenario C2
	Scenario D2

	MEO based non-terrestrial access network:
the beams move with the satellite
	Scenario E1
	Scenario E2



Table 4.2-2: Reference scenario parameters
	Scenarios
	GEO based non-terrestrial access network (Scenario A and B)
	LEO based non-terrestrial access network (Scenario C & D)
	MEO based non-terrestrial access network (Scenario E)

	Orbit type
	notional station keeping position fixed in terms of elevation/azimuth with respect to a given earth point 
	circular orbiting around the earth
	
Circular orbiting altitude around the earth

	Altitude
	35,786 km
	600 km
1,200 km
	
 10,000 km

	Spectrum (service link)
	<6 GHz (e.g. 2 GHz)
>6 GHz (e.g. DL 20 GHz, UL 30 GHz)

	Max channel bandwidth capability (service link)
	30 MHz for band < 6 GHz
1 GHz for band > 6 GHz

	Payload
	Scenario A: Transparent (including radio frequency function only)
Scenario B: regenerative (including all or part of RAN functions)
	Scenario C: Transparent (including radio frequency function only)
Scenario D: Regenerative (including all or part of RAN functions)
	Scenario E
MEO based non-terrestrial access network:
the beams move with the satellite	
Scenario E1: Transparent, Scenario E2: Regenerative

	Inter-Satellite link
	No
	Scenario C: No
Scenario D: Yes/No (Both cases are possible.)
	
No

	Earth-fixed beams
	Yes
	Scenario C1: Yes (steerable beams), see note 1
Scenario C2: No (the beams move with the satellite)
Scenario D 1: Yes (steerable beams), see note 1
Scenario D 2: No (the beams move with the satellite)
	
The beams move with satellite

	Max beam foot print size (edge to edge) regardless of the elevation angle
	3500 km (Note 5)
	1000 km
	

1500 km

	Min Elevation angle for both sat-gateway and user equipment
	10° for service link and 10° for feeder link
	10° for service link and 10° for feeder link
	
10° for service link and 10° for feeder link

	Max distance between satellite and user equipment at min elevation angle
	40,581 km
	1,932 km (600 km altitude)
3,131 km (1,200 km altitude)
	
14,018 km

	Max Round Trip Delay (propagation delay only)
	Scenario A: 541.46 ms (service and feeder links)
Scenario B: 270.73 ms (service link only)
	Scenario C: (transparent payload: service and feeder links)
25.77 ms (600km)
41.77 ms (1200km)
Scenario D: (regenerative payload: service link only)
12.89 ms (600km)
20.89 ms (1200km)
	
95.19 ms (transparent)
47.60 ms (regenerative)

	Max differential delay within a cell (Note 6)
	10.3 ms
	3.12 ms and 3.18 ms for respectively 600km and 1200km
	
TBD.

	Max Doppler shift (earth fixed user equipment)
	0.93 ppm
	24 ppm (600km)
21ppm(1200km) 
	7.5 ppm

	Max Doppler shift variation (earth fixed user equipment)
	0.000 045 ppm/s 
	0.27ppm/s (600km)
0.13ppm/s(1200km)
	0.003 ppm/s

	User equipment motion on the earth
	1200 km/h (e.g. aircraft)
	500 km/h (e.g. high speed train)
Possibly 1200 km/h (e.g. aircraft)
	500 km/h (e.g. high-speed train)
Possibly 1200 km/h (e.g. aircraft)

	User equipment antenna types
	Omnidirectional antenna (linear polarisation), assuming 0 dBi
Directive antenna (up to 60 cm equivalent aperture diameter in circular polarisation)

	User equipment Tx power
	Omnidirectional antenna: UE power class 3 with up to 200 mW
Directive antenna: up to 20 W

	User equipment Noise figure
	Omnidirectional antenna: 7 dB
Directive antenna: 1.2 dB

	Service link
	3GPP defined New Radio

	Feeder link
	3GPP or non-3GPP defined Radio interface
	3GPP or non-3GPP defined Radio interface
	3GPP or non-3GPP defined Radio interface

	NOTE 1:	Each satellite has the capability to steer beams towards fixed points on earth using beamforming techniques. This is applicable for a period of time corresponding to the visibility time of the satellite
NOTE 2:	Max delay variation within a beam (earth fixed user equipment) is calculated based on Min Elevation angle for both gateway and user equipment
NOTE 3:	Max differential delay within a beam is calculated based on Max beam footprint diameter at nadir
NOTE 4:	Speed of light used for delay calculation is 299792458 m/s.
NOTE 5: The Maximum beam footprint size for GEO is based on current state of the art GEO High Throughput systems, assuming either spot beams at the edge of coverage (low elevation).
NOTE 6: The maximum differential delay at cell level has been computed considering the one at beam level for largest beam size. It does not preclude that cell may include more than one beam when beam size is small or medium size. However the cumulated differential delay of all beams within a cell will not exceed the maximum differential delay at cell level in the table above.





Table 6.1.1.1-1: Set-1 satellite parameters for system level simulator calibration
	Satellite orbit
	GEO
	LEO-1200
	LEO-600
	MEO

	Satellite altitude
	35786 km
	1200 km
	600 km
	10000 km

	Satellite antenna pattern
	Section 6.4.1 in [2]
	Section 6.4.1 in [2]
	Section 6.4.1 in [2]
	Section 6.4.1 in [2]

	Payload characteristics for DL transmissions

	Equivalent satellite antenna aperture (Note 1)
	S-band
(i.e. 2 GHz)
	22 m
	2 m
	2 m
	
5 m

	Satellite EIRP density
	
	59 dBW/MHz
	40 dBW/MHz
	34 dBW/MHz
	51 dBW/MHz

	Satellite Tx max Gain
	
	51 dBi
	30 dBi
	30 dBi
	38.6 dBi

	3dB beamwidth
	
	0.4011 deg
	4.4127 deg
	4.4127 deg
	2.1 degrees

	Satellite beam diameter (Note 2)
	
	250 km
	90 km
	50 km
	150 km

	Equivalent satellite antenna aperture (Note 1)
	Ka-band
(i.e. 20 GHz for DL)
	5 m
	0.5 m
	0.5 m
	2 m

	Satellite EIRP density
	
	40 dBW/MHz
	10 dBW/MHz
	4 dBW/MHz
	32 dBW/MHz

	Satellite Tx max Gain
	
	58.5 dBi
	38.5 dBi
	38.5 dBi
	50 dBi

	3dB beamwidth
	
	0.1765 deg
	1.7647 deg
	1.7647 deg
	0.53 degrees

	Satellite beam diameter (Note 2)
	
	110 km
	40 km
	20 km
	
77 km

	Payload characteristics for UL transmissions
	

	Equivalent satellite antenna aperture (Note1)
	S-band 
(i.e. 2 GHz)
	22 m
	2 m
	2 m
	5 m

	G/T
	
	19 dB K-1
	1.1 dB K-1
	1.1 dB K-1
	13 dB/K

	Satellite Rx max Gain
	
	51 dBi
	30 dBi
	30 dBi
	38.6 dBi

	Equivalent satellite antenna aperture (Note1)
	Ka-band (i.e. 30 GHz for UL)
	3.33 m
	0.33 m
	0.33 m
	         1.5 m

	G/T
	
	28 dB K-1
	13 dB K-1
	13 dB K-1
	22.5 dB/K

	Satellite RX max Gain
	
	58.5 dBi
	38.5 dBi
	38.5 dBi
	48.14 dBi

	NOTE 1: This value is equivalent to the antenna diameter in Sec. 6.4.1 of [2].
NOTE 2: This beam size refers to the Nadir pointing of the satellite 
NOTE 3: All these satellite parameters are applied per beam.
NOTE 4: The EIRP density values are considered identical for all frequency re-use factor options.
NOTE 5: The EIRP density values are provided assuming the satellite HPA is operated with a back-off of [5] dB.
	



Table 6.1.1.1-2: Set-2 satellite parameters for system level simulator calibration
	Satellite orbit
	GEO
	LEO-1200
	LEO-600
	MEO

	Satellite altitude
	35786 km
	1200 km
	600 km
	10000 km

	Satellite antenna pattern
	Section 6.4.1 in [2]
	Section 6.4.1 in [2]
	Section 6.4.1 in [2]
	Section 6.4.1 in [2]

	Payload characteristics for DL transmissions
	

	Equivalent satellite antenna aperture (Note 1)
	S-band
(i.e. 2 GHz)
	12 m
	1 m
	1 m
	
1.5 m

	Satellite EIRP density
	
	53.5 dBW/MHz
	34 dBW/MHz
	28 dBW/MHz
	45.4 dBW/MHz

	Satellite Tx max Gain
	
	45.5 dBi
	24 dBi
	24 dBi
	28.1 dBi

	3dB beamwidth
	
	0.7353 deg
	8.8320 deg
	8.8320 deg
	6.5 degrees

	Satellite beam diameter (Note 2)
	
	450 km
	190 km
	90 km
	

	Equivalent satellite antenna aperture (Note 1)
	Ka-band
(i.e. 20 GHz for DL)
	2 m
	0.2 m
	0.2 m
	
0.5 m

	Satellite EIRP density
	
	32 dBW/MHz
	2 dBW/MHz
	-4 dBW/MHz
	 20 dB/MHz

	Satellite Tx max Gain
	
	50.5 dBi
	30.5 dBi
	30.5 dBi
	38.6 dBi

	3dB beamwidth
	
	0.4412 deg
	4.4127 deg
	4.4127 deg
	2.01 degrees

	Satellite beam diameter (Note 2)
	
	280 km
	90 km
	50 km
	150 km

	Payload characteristics for UL transmissions
	

	Equivalent satellite antenna aperture (Note1)
	S-band
(i.e. 2 GHz)
	12 m
	1 m
	1 m
	1.5 m

	G/T
	
	14 dB K-1
	-4.9 dB K-1
	-4.9 dB K-1
	3.8 dB/K

	Satellite Rx max Gain
	
	45.5 dBi
	24 dBi
	24 dBi
	28.1 dBi

	Equivalent satellite antenna aperture (Note1)
	Ka-band (i.e. 30 GHz for UL)
	1.33 m
	0.13 m
	0.13 m
	0.33 m

	G/T
	
	20 dB K-1
	5 dB K-1
	5 dB K-1
	12.9 dB/K

	Satellite Rx max Gain
	
	50.5 dBi
	30.5 dBi
	30.5 dBi
	38.51 dBi

	NOTE 1:	This value is equivalent to the antenna diameter in Sec. 6.4.1 of [2].
NOTE 2:	This beam size refers to the Nadir pointing of the satellite 
NOTE 3:	All these satellite parameters are applied per beam.
NOTE 4:	The EIRP density values are considered identical for all frequency re-use factor options.
	




	*** End of change***





Companies views’ collection

Companies are encouraged to provide comments on Proposed CR for TR 38.821:
	Companies
	Comments and Views

	Nokia, Nokia Shanghai Bell
	Our view is that the update for TR 38.821 is not needed. The MEO scenario is representing something that is between the two outer extremes. Since we already designed the NR over NTN for Rel-17 taking these two outer extremes into account (for fast moving satellites and extreme long RTT), and we are in the maintenance phase of this process, we do not really see the purpose of introducing the MEO scenario. We hope that Hughes/EchoStar can further explain/justify why there is such a strong need for retrospective addition of the extra scenario.

	ESA
	From the NTN Rel-17 specifications point of view, Nokia’s comment is correct and understood. The MEO environment is indeed in between the two extreme scenarios of GEO and LEO in terms of delay and Doppler effects. Thus, no requests nor impacts in the current Rel-17 framework.
However, the TR 38.821 is a technical report where several data, system parameters and assumptions has been collected for the evaluation of 5G NR in NTN. Being MEO another existing and adopted constellation type, we support the presence of these parameters to enable other evaluation analysis and assessments in the context of 5G NTN for the benefit of the 3GPP members.

	GateHouse
	It is our opinion that for clarity and transparency it benefits to continue to have technical data visualized for the 3 earlier defined satellite constellation types GEO, LEO and MEO. This technical data references to specific (satellite) data sets and scenarios and enables analysis and evaluation. The 3 types are consistently used within NTN documentation in relation to scenarios.
It is noted that outer parameter scenarios are set by LEO and GEO.

	Hughes/EchoStar
	MEO is part of the NGSO constellation/family. There is tremendous opportunity in deploying global MEO constellations which can complement GEO/LEO satellites and terrestrial networks. This will enable operators to deploy a hybrid network (multi-orbit) infrastructure that will offer ubiquitous coverage, high capacity, and low latency. With hybrid solutions, the communication path can be switched between MEO, GEO, and LEO to match application needs, provide resilience on a global basis. This will also promote the most efficient utilization of the 3GPP standards.

Currently the NTN work item in Rel-17 includes GEO and NGSO (LEO and MEO). There have been many CRs submitted and approved referring to NGSO (LEO and MEO). Some of the RAN3 CRs for NTN that include MEO are listed below. However, the baseline MEO scenarios and characteristics have not been clearly or explicitly described in TR 38.821 for reference. There may be a need in RAN4 to analyze features that have a different RF impact applicable to MEO, hence we need to have these baseline characteristics for reference. R4-2119299 on “MEO inclusion in TR 38.821” was submitted to RAN4#101-e and the decision in WF R4-2120774 was to defer this to RAN1 endorsement first. Additionally, MEO scenarios and characteristics were captured in IoT-NTN TR 36.763 but not in TR 38.821. For these reasons we must ensure TR 38.821 includes a proper reference to MEO. Thank you.

Some of the list of RAN3 CRs for NTN-NR that explicitly include MEO:
RAN3#112-e  R3-211488 R3-211487
RAN3# 113-e R3-214515 R3-213154 R3-213153
RAN3# 114-e R3-214664 R3-214615
RAN3# 114-bis-e R3-220029 R3-220011
RAN3# 115-e R3-221524 R3-221509


	Sateliot
	Even though the realization of a MEO scenario is actually (implicitly) supported in the specifications by having considered the two extreme cases (GEO and LEO), we support adding the description of a representative MEO scenario in TR 38.821 that may serve as a reference for any future analysis. 

	Omnispace
	We support Hughes/EchoStar Views.

	NTT DOCOMO
	Not support. Such an update is unnecessary in maintenance phase.
Although technical update can be agreed if essential, why such an update of scenario perspective is submitted in this stage is quite unclear.

	Thales
	We find beneficial to add explicitly MEO Scenario and Characteristics in TR 38.821 for information.
However there is no need to take this into account for the specification work as part of the Rel-17 or Rel-18 work since outer parameter scenarios are set by LEO @ 600 km and GEO.

	Lockheed Martin
	We support Hughes/EchoStar and Thales’s comments. 

	Intelsat
	We with Hughes/EchoStar proposal to add MEO parameters.



Updated proposal based on company views
The summary of companies views regarding the addition of MEO Scenario and characteristics in TR 38.821 is as follows: 
[Nokia, Nokia Shanghai Bell, NTT DOCOMO] do not see the need of adding such scenario to the TR.  Nokia observed that the MEO scenario is in between the two extreme scenarios of GEO and LEO in terms of delay and Doppler effects and de facto it is already included. The rationale behind adding a separate scenario for MEO is not clear to Nokia and NTT DOCOMO, especially in Maintenance phase.  
[ESA, GateHouse, Hughes/EchoStar, Sateliot, Omnispace, Thales, Lockheed Martin, Intelsat] are supportive of adding a baseline MEO scenarios and characteristics to the TR. The provided reasons are: According to Hughes/EchoStar, there may be a need in RAN4 to analyze features that have a different RF impact applicable to MEO. MEO inclusion in TR 38.821 was discussed at RAN4#101-e, the decision in WF R4-2120774 was to defer this to RAN1 endorsement first. Further, as observed by Hughes/EchoStar, such scenario is explicitly included within different CRs (e.g. RAN3 CRs for NR NTN),  Also, MEO was already included within the TR 36.763 as part of IoT NTN reference scenarios (please refer to Scenario D and Table 6.1-1: IoT NTN reference scenario parameters within TR 36.763).

Based on the above, the following Moderator recommended WF is made:
Updated Proposal 
A baseline MEO scenario and characteristics are to be explicitly described in TR 38.821 for reference

This Moderator Proposal was further discussed in RAN1 reflector but there was no consensus on the TP nor on the FL proposal. As per the Chairman guidance further discussion seems unnecessary at this point.
[bookmark: _GoBack]
The following FL Recommendation is made:
FL Recommendation:
On the addition of a baseline MEO scenarios and characteristics to the TR 38.821, proponents are encouraged to have offline discussions with other companies.
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