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1 Introduction

This document presents the summary of email discussion/approval [107-e-R17-UE-features-IoT-NTN-01] during RAN1 #107-e. According to the Chairman’s Notes:
	[107-e-R17-UE-features-IoT-NTN-01] Email discussion UE features for IoT over NTN – Ralf (AT&T)
· 1st check point: November 15
· Final check point: November 19


The following was discussed and/or agreed during RAN1 #107-e within the scope of [107-e-R17-UE-features-IoT-NTN-01]. All proposals are based on the latest RAN1 UE features list for Rel-17 NR in [1].
2 Summary of Contributions Submitted to RAN1 #107-e
The following is the moderator’s summary of contributions submitted to RAN1 #107-e in this agenda item.
	2. LTE_NBIOT_eMTC_NTN
	2-1
	Basic IoT over NTN support
	1. UE derives its position based on its GNSS implementation

[1-1. UE report the validity duration of GNSS]

2. [Indicate/receive]  serving  Satellite position state vector X,Y,Z in ECEF (m) and serving  Satellite velocity state vector VX,VY,VZ in ECEF (m/s)

[2-1. Derive epoch time of serving satellite ephemeris from implicit epoch time]
3. Receive ephemeris orbital parameter for the serving satellite

4. UE specific TA calculation in RRC_IDLE state based on its GNSS-acquired position and the serving satellite ephemeris.
5. UE specific TA calculation [in [RRC_IDLE and RRC_CONNECTED state] based on its GNSS-acquired position and the serving satellite ephemeris.

6. UE applies common TA [in RRC_IDLE and RRC_CONNECTED] according to the parameters provided by the network (if any)

[7. For TA update in RRC_CONNECTED state, combination of both open (i.e. UE autonomous TA estimation, and common TA estimation) and closed (i.e., received TA commands) control loops

X. [Common TA estimation is based on indication of common TA drift rate]
8. In RRC_IDLE state calculate frequency pre-compensation to counter shift the Doppler experienced on the service link.
9. in RRC_CONNECTED state, calculate frequency pre-compensation to counter shift the Doppler experienced on the service link.

10. Support a validity timer of UL synchronization is configured by the network

11. Support segment duration configuration is by the network [and updating time and frequency pre-compensation between segments but not within segments during UL repetition]
12. UE receives cell specific K_offset 

13. UE applies K_offset in timing relationship enhancements

14.UE estimates of UE-gNB RTT

 [15. delaying the starts of ra-ResponseWindow]
	
	[No]
	N/A
	Release 17 UE cannot access [NTN/satellite]
	
	No
	No
	FFS: whether this feature group needs to be separate for eMTC and NB-IoT
FFS: Serving satellite ephemeris Epoch time is implicitly known as a reference time defined by the starting time of a DL slot and/or frame. FFS: Whether this starting time is given by predefined rule or it is indicated by the network
FFS: differentiation based on orbits such as LEO/MEO/GEO
	Optional with capability signalling

For UEs supporting NB-IoT/eMTC NTN, it must indicate this FG is supported

[Note: This UE feature group is applicable only for IoT-NTN cell, for terrestrial cell this feature is not supported]


	Company
	Summary

	Huawei/HiSilicon [2]
	· Component 2 can be updated as “receive serving Satellite position state vector”.

· The description on the satellite ephemeris epoch time can be removed.

· Component 4 and component 5 can be merged. 

· Component 8, component 9 and component 11 can be separated out since they are only relevant for NGSO scenarios. The rest of the components are applicable for LEO/MEO/GEO scenarios. For GEO, UL freqeuency pre-compensation is not needed and there is no need to configure segmentation duarations since the timing drift is neglectable. 

· Component 11 can be updated to “Support UL transmission segmentation based on the parameters configured by the network”.
2. LTE_NBIOT_eMTC_NTN

2-1

Basic IoT over NTN support

1. UE derives its position based on its GNSS implementation

[1-1. UE report the validity duration of GNSS]

[1-2. UE specific TA calculation in RRC_IDLE/RRC_CONNECTED state based on its GNSS-acquired position and the serving satellite ephemeris.]

[1-3. UE applies common TA according to the parameters provided by the network (if any)]

[1-4. For TA update in RRC_CONNECTED state, combination of both open (i.e. UE autonomous TA estimation, and common TA estimation) and closed (i.e., received TA commands) control loops.]
2. [Indicate/receive]  serving  Satellite position state vector X,Y,Z in ECEF (m) and serving  Satellite velocity state vector VX,VY,VZ in ECEF (m/s)

[2-1. Derive epoch time of serving satellite ephemeris Epoch time is implicitly known]
from implicit epoch time]
3. Receive ephemeris orbital parameter for the serving satellite

4. UE specific TA calculation in RRC_IDLE state based on its GNSS-acquired position and the serving satellite ephemeris.

54. UE specific TA calculation [in [RRC_IDLE and RRC_CONNECTED state] based on its GNSS-acquired position and the serving satellite ephemeris.

65. UE applies common TA [in RRC_IDLE and RRC_CONNECTED] according to the parameters provided by the network (if any)

[76. For TA update in RRC_CONNECTED state, combination of both open (i.e. UE autonomous TA estimation, and common TA estimation) and closed (i.e., received TA commands) control loops

X. [Common TA estimation is based on indication of common TA drift rate]
87. In RRC_IDLE state calculate frequency pre-compensation to counter shift the Doppler experienced on the service link.

98. in RRC_CONNECTED state, calculate frequency pre-compensation to counter shift the Doppler experienced on the service link.

109. Support a validity timer of UL synchronization is configured by the network

1110. Support UL transmission UL transmission segment duration configuration is configured  segmentation based on the parameters configured by the network [and updating time and frequency pre-compensation between segments but not within segments during UL repetition]
1211. UE receives cell specific K_offset 

1312. UE applies K_offset in timing relationship enhancements

1413.UE estimates of UE-gNB RTT

 [1514. delaying the starts of ra-ResponseWindow]
[No]
N/A

Release 17 UE cannot access [NTN/satellite]
No

No

FFS: whether this feature group needs to be separate for eMTC and NB-IoT
FFS: Serving satellite ephemeris Epoch time is implicitly known as a reference time defined by the starting time of a DL slot and/or frame. FFS: Whether this starting time is given by predefined rule or it is indicated by the network
FFS: differentiation based on orbits such as LEO/MEO/GEO
For UEs support LEO/MEO/GEO scenarios, it must indicate this FG is supported.
Optional with capability signalling

For UEs supporting NB-IoT/eMTC NTN, it must indicate this FG is supported

[Note: This UE feature group is applicable only for IoT-NTN cell, for terrestrial cell this feature is not supported]

2. LTE_NBIOT_eMTC_NTN

2-1a

Basic IoT over NTN support

1. In RRC_IDLE and RRC_CONNECTED state, UE calculates frequency pre-compensation to counter shift the Doppler experienced on the service link.

2. Support segment duration configuration by the network 

[No]

N/A

Release 17 UE cannot access [NTN/satellite]
No

No

For UEs support NSGO scenarios, it must indicate this FG is supported.

Optional with capability signalling

For UEs supporting NB-IoT/eMTC NTN, it must indicate this FG is supported

[Note: This UE feature group is applicable only for IoT-NTN cell, for terrestrial cell this feature is not supported]



	Nokia/Nokia Shanghai Bell [3]
	o
”Need for the eNB to know if the feature is supported” should be ”yes”

o
Notes for all FGs can be removed, they are not essential information for specifications

o
Component 2: keep ”receive” instead of ”indicate”
o
Remove components 12 and 13 as they are duplicated in FG 2-2.

o
Add component on K_mac support (see related agreements below)
Agreement:
For NB-IoT, if the UE has initiated an NPUSCH transmission using pre-configured uplink resources ending in subframe n, the UE shall start or restart to monitor the NPDCCH from DL subframe n+4+K_mac (where K_mac is defined as in NR-NTN).

Agreement:
For eMTC, if the UE has initiated an PUSCH transmission using pre-configured uplink resources ending in subframe n, the UE shall start or restart to monitor the MPDCCH from DL subframe n+4+K_mac (where K_mac is defined as in NR-NTN).

	OPPO [4]
	For 8) and 9), we agree with that the UE should support the frequency pre-compensation experienced on the service link, however, it is not clear how this feature is captured in the specification. Based on the current CR in RAN1, the feature related to the frequency pre-compensation is not clear. Thus, we think that if this is a basic feature, at least this should be linked to somewhere in the spec which gives some description of the feature.    

For 10), there might be a need for a place holder for the UE recovery procedure, which is still under discussion.  

	Ericsson [5]
	”Type” should be Per UE

	Intel Corporation [6]
	· Component 2-1 “Derive epoch time of serving satellite ephemeris from implicit epoch time” is not needed since this feature shall be implicitly considered as support if UE can receive satellite ephemeris. So, this component is redundant.

· For component 11 there is no need to capture the text in brackets “[and updating time and frequency pre-compensation between segments but not within segments during UL repetition]”. This text shall be specified in RAN1 rather than in UE feature list since it defines UE behavior.
2. LTE_NBIOT_eMTC_NTN
2-1
Basic IoT over NTN support

1. UE derives its position based on its GNSS implementation

[1-1. UE report the validity duration of GNSS]

2. [Indicate/receive]  serving  Satellite position state vector X,Y,Z in ECEF (m) and serving  Satellite velocity state vector VX,VY,VZ in ECEF (m/s)

[2-1. Derive epoch time of serving satellite ephemeris from implicit epoch time]

3. Receive ephemeris orbital parameter for the serving satellite

4. UE specific TA calculation in RRC_IDLE state based on its GNSS-acquired position and the serving satellite ephemeris.

5. UE specific TA calculation [in [RRC_IDLE and RRC_CONNECTED state] based on its GNSS-acquired position and the serving satellite ephemeris.

6. UE applies common TA [in RRC_IDLE and RRC_CONNECTED] according to the parameters provided by the network (if any)

[7. For TA update in RRC_CONNECTED state, combination of both open (i.e. UE autonomous TA estimation, and common TA estimation) and closed (i.e., received TA commands) control loops

X. [Common TA estimation is based on indication of common TA drift rate]

8. In RRC_IDLE state calculate frequency pre-compensation to counter shift the Doppler experienced on the service link.

9. in RRC_CONNECTED state, calculate frequency pre-compensation to counter shift the Doppler experienced on the service link.

10. Support a validity timer of UL synchronization is configured by the network

11. Support segment duration configuration is by the network [and updating time and frequency pre-compensation between segments but not within segments during UL repetition]
12. UE receives cell specific K_offset 

13. UE applies K_offset in timing relationship enhancements

14.UE estimates of UE-gNB RTT

 [15. delaying the starts of ra-ResponseWindow]

[No]
N/A
Release 17 UE cannot access [NTN/satellite]
No
No
FFS: whether this feature group needs to be separate for eMTC and NB-IoT

FFS: Serving satellite ephemeris Epoch time is implicitly known as a reference time defined by the starting time of a DL slot and/or frame. FFS: Whether this starting time is given by predefined rule or it is indicated by the network

FFS: differentiation based on orbits such as LEO/MEO/GEO

Optional with capability signalling

For UEs supporting NB-IoT/eMTC NTN, it must indicate this FG is supported

[Note: This UE feature group is applicable only for IoT-NTN cell, for terrestrial cell this feature is not supported]


	ZTE [7] 
	For component 6, UE applies common TA [in RRC_IDLE and RRC_CONNECTED] according to the parameters provided by the network (if any) (UE considers common TA as 0 if the parameter is not provided). Because a UE will apply the timing advance TTA according to the formula wherein the parameter of common TA should be either 0 or another value. Meanwhile, the bracket can be removed, since it’s clear that UE applies the TTA which includes common TA in both RRC_IDLE and RRC_CONNECTED. And for components 10, 11, following UE features can be added respectively to capture the agreements in RAN1#106bis [2]. (1) A UE starts/restarts the validity timer at the epoch time of the assistance information. (2) The same value is used for segment durations for all PRACH preambles.
Moreover, it seems FG 2-1 refers to the basic support for IoT-NTN, then it should be clarified that update of K_offset is also a basic feature, and the components in FG 2-2 should be moved to FG 2-1.

As to time relationships enhancement, it’s preferred to add a bracket on to [UE receives UE specific K_offset], considering the solution of updating K_offset is pending, e.g., UE may receive adjustment of K_offset if MAC CE indicates the differential value.
2. LTE_NBIOT_eMTC_NTN
2-1
Basic IoT over NTN support

6. UE applies common TA [in RRC_IDLE and RRC_CONNECTED] according to the parameters provided by the network (if any) (UE considers common TA as 0 if the parameter is not provided).
10. Support a validity timer of UL synchronization is configured by the network.
A UE starts/restarts the validity timer at the epoch time of the assistance information.
11. Support segment duration configuration is by the network [and updating time and frequency pre-compensation between segments but not within segments during UL repetition]

The same value is used for segment durations for all PRACH preambles.
12. UE receives cell specific K_offset 

13. UE applies K_offset in timing relationship enhancements

14.UE estimates of UE-gNB RTT

[UE receives cell specific K_mac]
[15. delaying the starts of ra-ResponseWindow]

[UE receives cell specific K_mac]
16. [UE receives UE specific K_offset]
[No]
Release 17 UE cannot access [NTN/satellite]
No
No
FFS: whether this feature group needs to be separate for eMTC and NB-IoT

FFS: Serving satellite ephemeris Epoch time is implicitly known as a reference time defined by the starting time of a DL slot and/or frame. FFS: Whether this starting time is given by predefined rule or it is indicated by the network

FFS: differentiation based on orbits such as LEO/MEO/GEO

Optional with capability signalling

For UEs supporting NB-IoT/eMTC NTN, it must indicate this FG is supported

[Note: This UE feature group is applicable only for IoT-NTN cell, for terrestrial cell this feature is not supported]
2. LTE_NBIOT_eMTC_NTN
2. LTE_NBIOT_eMTC_NTN

2-2

Enhancing timing relationships using a time offset

1. UE receives UE specific K_offset

2. UE applies K_offset in timing relationship enhancements

2-1 [, 2-3]

[No]

UE does not know the offset to apply for UL transmission 

No

No

The K_offset is a scheduling offset used for the identified timing relationships that need to be modified for IoT NTN. 

For IoT NTN, support cell-specific Koffset configuration for use during initial access.

For IoT NTN, support the use of UE-specific Koffset in CONNECTED mode.

FFS: whether this feature group needs to be separate for eMTC and NB-IoT

FFS: differentiation based on orbits such as LEO/MEO/GEO

Optional with capability signalling

FFS: For UEs supporting NB-IoT/eMTC NTN, it must indicate this FG is supported

2. LTE_NBIOT_eMTC_NTN



	Samsung [8]
	· We think that there should be separated UE features (different FGs) for NB-IoT and for eMTC although the content of the feature is the same for both NB-IoT and eMTC. 

· Regarding the differentiation based on orbits such as LEO/MEO/GEO, it does not seem that this differentiation is needed, but it is fine to keep the FFS until the WI is complete.

· Components 4. and 5. – there is a partial overlap. Component 4 can be for RRC_IDLE and component 5 can be for RR_CONNECTED.

· Component 10. – minor typo, remove “is”.

· Component X. - can be removed as it is not agreed.

	Apple [9]
	UE feature 2-1 “basic IoT over NTN support” is defined as baseline for further discussions. This feature has 15 components, which involves the enhancement on uplink time and frequency synchronization and timing relationship enhancement. Although these components are considered as mandatory in supporting IoT over NTN, we feel this feature can be split according to the corresponding UE operations. 

In feature 2-1, component 12 “UE receives cell specific K_offset” and component 13 “UE applies K_offset in timing relationship enhancements” are related to IoT over NTN timing relationship enhancement. UE will receive cell specific [image: image2.png]Korrset



 and apply it in various timing relationship enhancements. This functionality is related to scheduling slot adjustment, which is independent of uplink transmission pre-compensation. Hence, a new feature of enhancing on the timing relationship with cell specific [image: image4.png]Korrset



 is needed. 
Proposal 1: Introduce a new feature of “enhancement on timing relationship with cell specific [image: image6.png]Korrset"



, which includes the components:

· reception of cell specific [image: image8.png]Kot fset



 via system information

· applying the cell specific [image: image10.png]Kot fset



 in timing relationship enhancements

In feature 2-1, component 14 “UE estimates UE-eNB RTT” and component 15 “delaying the starts of ra-ResponseWindow” are related to IoT over NTN timing relationship enhancement. It is used to determine the RA Response window time offset, which is independent of uplink transmission pre-compensation. This functionality is related to downlink reception, which is independent of uplink transmission pre-compensation. Hence, a new feature of enhancing on the timing relationship with [image: image12.png]


 is needed. 
Proposal 2: Introduce a new feature of “enhancement on timing relationship with [image: image14.png]


, which includes the components:

· reception of [image: image16.png]K, .



 via system information

· estimate of UE-eNB RTT and delaying the start of ra-ResponseWindow by estimated UE-eNB RTT.

The enhancement on uplink time and frequency synchronization is an important objective for IoT over NTN. It was agreed that UE needs to pre-compensate the time and frequency in its uplink transmissions in either RRC_IDLE state or RRC_CONNECTED state. The calculation of the amount of timing advance and frequency offset for the pre-compensation is based on UE’s GNSS position and serving satellite ephemeris. The serving satellite ephemeris parameters are either state vector format or orbital element format. Hence, we think component 2 and component 3 in feature 2-1 is complementary to each other.

Proposal 3: In feature 2-1, merge component 2 and component 3 to “receive serving satellite ephemeris in either state vector format or orbital element format”.

Finally, it was mentioned that UE calculates the TA and frequency offset to be pre-compensated in its uplink transmissions. It is preferrable add a new component to pre-compensate the calculated TA and frequency offset in UE’s uplink transmissions in RRC_IDLE state and RRC_CONNECTED state. 

Proposal 4: In feature 2-1, add a component of “In RRC_IDLE state and RRC_CONNECTED state, pre-compensate the calculated frequency offset and TA in uplink transmissions”.



	Qualcomm Incorporated [10]
	· A UE’s support of NTN should be a “per band” capability

· The base station needs to know if the UE supports the IoT-NTN feature
· Capture IoT-NTN capabilities separately for eMTC and NB-IoT
· In FG 2-1, merge current components 4 and 5 (pertaining to UE-specific TA calculation) into a single component

· In FG 2-1, component 11 regarding updating time and frequency pre-compensation between segments may be a LEO/GEO/MEO-specific component. This feature may not be essential for GEO, while it may be essential for LEO and MEO.

For the three capabilities (2-1, 2-2 and 2-3), the “Mandatory/Optional” column contains the following text:

“For UEs supporting NB-IoT/eMTC NTN, it must indicate this FG is supported”

For 2-1, this text is anyway true, and is not adding anything new. We therefore propose that this text be removed from 2-1.

For 2-2 and 2-3, however, given that these are features dependent on the mother feature (2-1), a UE supporting 2-1 and NOT supporting 2-2 and/or 2-3 can also (albeit with a restricted realm of operation) communicate with an NTN cell. As a result, we propose to remove the quoted text from 2-2 and 2-3.

Proposal: Remove the text “For UEs supporting NB-IoT/eMTC NTN, it must indicate this FG is supported” from the “Mandatory/Optional” column for FG 2-1, 2-2 and 2-3

	Beijing Xiaomi Mobile Software [11]
	For bullet 1-1, we have discussed about the UE reporting of GNSS position fix validity duration, this includes not only the validity duration, but also the the time of last GNSS fix or the time at which GNSS position fix will become invalid. It is suggested to capture it.

It seems bullet 4 and bullet 5 are overlapped to some extent, it is suggested to remove the bullet 4.

On bullet 6, we are confused why it is captured as the UE feature, it is suggested to remove this bullet

On bullet 12 – 15, it is more related to UE FG 26-2, it is suggested to move these bullet to 26-2.

2. LTE_NBIOT_eMTC_NTN

2-1

Basic IoT over NTN support

1. UE derives its position based on its GNSS measurements
[1-1. UE report the GNSS position fix validity duration] 
2. [Indicate/receive]  serving  Satellite position state vector X,Y,Z in ECEF (m) and serving  Satellite velocity state vector VX,VY,VZ in ECEF (m/s)

[2-1. Derive epoch time of serving satellite ephemeris from implicit epoch time]
3. Receive ephemeris orbital parameter for the serving satellite


5. UE specific TA calculation [in [RRC_IDLE and RRC_CONNECTED state] based on its GNSS-acquired position and the serving satellite ephemeris.

 
[7. For TA update in RRC_CONNECTED state, combination of both open (i.e. UE autonomous TA estimation, and common TA estimation) and closed (i.e., received TA commands) control loops

X. [Common TA estimation is based on indication of common TA drift rate]
8. In RRC_IDLE state calculate frequency pre-compensation to counter shift the Doppler experienced on the service link.

9. in RRC_CONNECTED state, calculate frequency pre-compensation to counter shift the Doppler experienced on the service link.

10. Support a validity timer of UL synchronization is configured by the network

11. Support segment duration configuration is by the network [and updating time and frequency pre-compensation between segments but not within segments during UL repetition]




[No]
N/A

Release 17 UE cannot access [NTN/satellite]
No

No

FFS: whether this feature group needs to be separate for eMTC and NB-IoT
FFS: Serving satellite ephemeris Epoch time is implicitly known as a reference time defined by the starting time of a DL slot and/or frame. FFS: Whether this starting time is given by predefined rule or it is indicated by the network
FFS: differentiation based on orbits such as LEO/MEO/GEO
Optional with capability signalling

For UEs supporting NB-IoT/eMTC NTN, it must indicate this FG is supported

[Note: This UE feature group is applicable only for IoT-NTN cell, for terrestrial cell this feature is not supported]




	2. LTE_NBIOT_eMTC_NTN
	2-2
	Enhancing timing relationships using a time offset
	2. UE receives UE specific K_offset

3. 2. UE applies K_offset in timing relationship enhancements
	2-1 [, 2-3]
	[No]
	N/A
	UE does not know the offset to apply for UL transmission 
	
	No
	No
	The K_offset is a scheduling offset used for the identified timing relationships that need to be modified for IoT NTN. 

For IoT NTN, support cell-specific Koffset configuration for use during initial access.

For IoT NTN, support the use of UE-specific Koffset in CONNECTED mode.

FFS: whether this feature group needs to be separate for eMTC and NB-IoT

FFS: differentiation based on orbits such as LEO/MEO/GEO
	Optional with capability signalling

FFS: For UEs supporting NB-IoT/eMTC NTN, it must indicate this FG is supported


	Company
	Summary

	Huawei/HiSilicon [2]
	· This FG is not a basic feature for IoT NTN. The last row can be change to “optional with capability signaling”
2. LTE_NBIOT_eMTC_NTN

2-82
K_offset Enhancing timing relationships using a time offset
1. Configuration of K_offset

1. UE receives UE specific K_offset

2. UE applies K_offset in timing relationship enhancements
2-41 [, 2-3]
[No]
No N/A
UE does not know the offset to apply for UL transmission 

No

No

The K_offset is a scheduling offset used for the identified timing relationships that need to be modified for IoT NTN. 

For IoT NTN, support cell-specific Koffset configuration for use during initial access.

For IoT NTN, support the use of UE-specific Koffset in CONNECTED mode.

FFS: whether this feature group needs to be separate for eMTC and NB-IoT
FFS: differentiation based on orbits such as LEO/MEO/GEO
Mandatory Optional with capability signalling

FFS: For UEs supporting NB-IoT/eMTC NTN, it must indicate this FG is supported


	Nokia/Nokia Shanghai Bell [3]
	o
”Need for the eNB to know if the feature is supported” should be ”yes”

o
Notes for all FGs can be removed, they are not essential information for specifications

	OPPO [4]
	

	Ericsson [5]
	”Type” should be Per UE
UEs supporting NB-IoT/eMTC NTN must indicate this FG is supported

	Intel Corporation [6]
	

	ZTE [7] 
	

	Samsung [8]
	· We think that there should be separated UE features (different FGs) for NB-IoT and for eMTC although the content of the feature is the same for both NB-IoT and eMTC. 

· Regarding the differentiation based on orbits such as LEO/MEO/GEO, it does not seem that this differentiation is needed, but it is fine to keep the FFS until the WI is complete.

· The prerequisite feature group should be 2-1.

	Apple [9]
	

	Qualcomm Incorporated [10]
	· A UE’s support of NTN should be a “per band” capability

· The base station needs to know if the UE supports the IoT-NTN feature
· Capture IoT-NTN capabilities separately for eMTC and NB-IoT
For the three capabilities (2-1, 2-2 and 2-3), the “Mandatory/Optional” column contains the following text:

“For UEs supporting NB-IoT/eMTC NTN, it must indicate this FG is supported”

For 2-1, this text is anyway true, and is not adding anything new. We therefore propose that this text be removed from 2-1.

For 2-2 and 2-3, however, given that these are features dependent on the mother feature (2-1), a UE supporting 2-1 and NOT supporting 2-2 and/or 2-3 can also (albeit with a restricted realm of operation) communicate with an NTN cell. As a result, we propose to remove the quoted text from 2-2 and 2-3.

Proposal: Remove the text “For UEs supporting NB-IoT/eMTC NTN, it must indicate this FG is supported” from the “Mandatory/Optional” column for FG 2-1, 2-2 and 2-3

	Beijing Xiaomi Mobile Software [11]
	2. LTE_NBIOT_eMTC_NTN

2-2

Enhancing timing relationships using a time offset

1. UE receives UE specific K_offset

2. 2. UE applies K_offset in timing relationship enhancements
3. UE receives cell specific K_offset 

4. UE applies K_offset in timing relationship enhancements

5.UE estimates of UE-gNB RTT

3.  [6. delaying the starts of ra-ResponseWindow]
2-1 [, 2-3]
[No]
N/A

UE does not know the offset to apply for UL transmission 

No

No

The K_offset is a scheduling offset used for the identified timing relationships that need to be modified for IoT NTN. 

For IoT NTN, support cell-specific Koffset configuration for use during initial access.

For IoT NTN, support the use of UE-specific Koffset in CONNECTED mode.

FFS: whether this feature group needs to be separate for eMTC and NB-IoT

FFS: differentiation based on orbits such as LEO/MEO/GEO
Optional with capability signalling

FFS: For UEs supporting NB-IoT/eMTC NTN, it must indicate this FG is supported



	2. LTE_NBIOT_eMTC_NTN
	[2-3]
	[UE reporting of information about the UE specific TA pre-compensation]
	1. [The exact content of UE reporting of information about the UE specific TA pre-compensation]

2. [frequency of the reports]

3. [granularity of the reported content]
	[2-1]
	No
	No
	UL scheduling for FDD-HD: Use of UE-specific TA and/or K_offset to avoid UL-DL collisions in FDD-HD
	
	No
	No
	UE-specific TA reporting is supported in IoT-NTN

FFS: Detailed contents of report

FFS: whether this feature group needs to be separate for eMTC and NB-IoT

FFS: differentiation based on orbits such as LEO/MEO/GEO
	Optional with capability signalling

FFS: For UEs supporting NB-IoT/eMTC NTN, it must indicate this FG is supported


	Company
	Summary

	Huawei/HiSilicon [2]
	· Component 2 and 3 can be removed since there is no need to list these details in UE feature descriptiuon since they are not differentiated in the UE capability reporting.

· This FG is not a basic feature for IoT NTN. The last row can be change to “optional with capability signaling”
2. LTE_NBIOT_eMTC_NTN

[2-310]

[UE reporting of information about the UE specific TA pre-compensation]

1. [The exact content of UE reporting of information about the UE specific TA pre-compensation]
2. [frequency of the reports]

3. [granularity of the reported content]
[2-14]

No

No

UL scheduling for FDD-HD: Use of UE-specific TA and/or K_offset to avoid UL-DL collisions in FDD-HD

No

No

UE-specific TA reporting is supported in IoT-NTN

FFS: Detailed contents of report

FFS: whether this feature group needs to be separate for eMTC and NB-IoT

FFS: differentiation based on orbits such as LEO/MEO/GEO
Mandatory Optional with capability signalling

FFS: For UEs supporting NB-IoT/eMTC NTN, it must indicate this FG is supported


	Nokia/Nokia Shanghai Bell [3]
	o
”Need for the eNB to know if the feature is supported” should be ”yes”

o
Notes for all FGs can be removed, they are not essential information for specifications

	OPPO [4]
	

	Ericsson [5]
	”Type” should be Per UE

UEs supporting NB-IoT/eMTC NTN must indicate this FG is supported

	Intel Corporation [6]
	· Components 2 and 3 are not needed since there is no RAN1 feature which corresponds to the frequency and granularity of the report. If such features are needed it shall be discussed in the IoT NTN agenda item rather than in UE feature list discussion
2. LTE_NBIOT_eMTC_NTN

[2-3]

[UE reporting of information about the UE specific TA pre-compensation]

1. [The exact content of UE reporting of information about the UE specific TA pre-compensation]

2. [frequency of the reports]

3. [granularity of the reported content]
[2-1]

No

No

UL scheduling for FDD-HD: Use of UE-specific TA and/or K_offset to avoid UL-DL collisions in FDD-HD

No

No

UE-specific TA reporting is supported in IoT-NTN

FFS: Detailed contents of report

FFS: whether this feature group needs to be separate for eMTC and NB-IoT

FFS: differentiation based on orbits such as LEO/MEO/GEO

Optional with capability signalling

FFS: For UEs supporting NB-IoT/eMTC NTN, it must indicate this FG is supported



	ZTE [7] 
	

	Samsung [8]
	

	Apple [9]
	

	Qualcomm Incorporated [10]
	· A UE’s support of NTN should be a “per band” capability

· The base station needs to know if the UE supports the IoT-NTN feature
· Capture IoT-NTN capabilities separately for eMTC and NB-IoT
For the three capabilities (2-1, 2-2 and 2-3), the “Mandatory/Optional” column contains the following text:

“For UEs supporting NB-IoT/eMTC NTN, it must indicate this FG is supported”

For 2-1, this text is anyway true, and is not adding anything new. We therefore propose that this text be removed from 2-1.

For 2-2 and 2-3, however, given that these are features dependent on the mother feature (2-1), a UE supporting 2-1 and NOT supporting 2-2 and/or 2-3 can also (albeit with a restricted realm of operation) communicate with an NTN cell. As a result, we propose to remove the quoted text from 2-2 and 2-3.

Proposal: Remove the text “For UEs supporting NB-IoT/eMTC NTN, it must indicate this FG is supported” from the “Mandatory/Optional” column for FG 2-1, 2-2 and 2-3

	Beijing Xiaomi Mobile Software [11]
	


Other issues

	Company
	Summary

	Huawei/HiSilicon [2]
	

	Nokia/Nokia Shanghai Bell [3]
	

	OPPO [4]
	

	Ericsson [5]
	

	Intel Corporation [6]
	

	ZTE [7] 
	

	Samsung [8]
	

	Apple [9]
	

	Qualcomm Incorporated [10]
	There will be differences in the minimum set of components that a UE needs to support to facilitate communication with an NTN cell, depending on the orbit of the satellites comprising the NTN cell—specifically, whether the satellites are geostationary (GEO) or non-geostationary (e.g., LEO, MEO). For example, all the time/frequency pre-compensation-related aspects are typically more challenging for LEO satellites than for GEO—these may potentially lead to simplified requirements to support GEO, as compared to supporting non-GEO (NGSO) NTNs. Also, GEO NTNs may not require “segment-based pre-compensation”, since the pre-compensation values for uplink transmissions may remain valid for a long period of time.

Proposal: Introduce separate feature groups—such as 2-1-GEO, 2-1-LEO and 2-1-MEO—corresponding to different satellite orbits, each with its own set of minimum required components

RAN1 should discuss how to determine the applicability of all terrestrial network (TN) features up to Rel16 for the case of NTN. As such, the legacy capabilities may be interpreted as being exclusively applicable for TNs, while a separate set of capabilities corresponding to those features may be introduced for NTN. This may prevent a “feature by feature” determination of applicability to NTNs from the (legacy) feature list for TNs up to Rel16.

Proposal: RAN1 to discuss the determination of applicability of Terrestrial Network features up to Release 16 to IoT-NTN in Release 17

	Beijing Xiaomi Mobile Software [11]
	


3 Discussion/Approval Items during RAN1 #107-e — First Checkpoint
After review of contributions submitted to RAN1 #107-e in this agenda item, the following topics were identified by the moderator for discussion/approval during RAN1 #107-e. 
	Company
	Comments/Questions/Suggestions

	
	


3.1 Issue 1: FG 2-1
After review of contributions submitted to RAN1 #107-e in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.
Proposal: Adopt the following changes highlighted in red including the new FG 2-1a
	2. LTE_NBIOT_eMTC_NTN
	2-1
	Basic IoT over NTN support
	1. UE derives its position based on its GNSS implementation measurements
[1-1. UE report the validity duration of GNSS]

2. [Indicate/receive]  serving  Satellite position state vector X,Y,Z in ECEF (m) and serving  Satellite velocity state vector VX,VY,VZ in ECEF (m/s)

[2-1. Derive epoch time of serving satellite ephemeris from implicit epoch time]
3. Receive ephemeris orbital parameter for the serving satellite

2. Receive serving satellite ephemeris in either state vector format or orbital element format

4. UE specific TA calculation in RRC_IDLE and RRC_CONNECTED state based on its GNSS-acquired position and the serving satellite ephemeris.
5. UE specific TA calculation [in [RRC_IDLE and RRC_CONNECTED state] based on its GNSS-acquired position and the serving satellite ephemeris.

6. UE applies common TA [in RRC_IDLE and RRC_CONNECTED] according to the parameters provided by the network (UE considers common TA as 0 if the parameter is not provided) (if any)
[7. For TA update in RRC_CONNECTED state, combination of both open (i.e. UE autonomous TA estimation, and common TA estimation) and closed (i.e., received TA commands) control loops

X. [Common TA estimation is based on indication of common TA drift rate]

8. In RRC_IDLE state calculate frequency pre-compensation to counter shift the Doppler experienced on the service link.
9. in RRC_CONNECTED state, calculate frequency pre-compensation to counter shift the Doppler experienced on the service link.

10. Support a validity timer of UL synchronization is configured by the network

11. Support segment duration configuration is by the network [and updating time and frequency pre-compensation between segments but not within segments during UL repetition]

12. UE receives cell specific K_offset 

13. UE applies K_offset in timing relationship enhancements

14.UE estimates of UE-gNB RTT

[15. delaying the starts of ra-ResponseWindow]
16. UE receives cell specific K_mac

17. In RRC_IDLE state and RRC_CONNECTED state, pre-compensate the calculated frequency offset and TA in uplink transmissions
	
	[No] Yes
	N/A
	Release 17 UE cannot access [NTN/satellite]
	[Per UE/per band]
	No
	No
	FFS: whether this feature group needs to be separate for eMTC and NB-IoT
FFS: Serving satellite ephemeris Epoch time is implicitly known as a reference time defined by the starting time of a DL slot and/or frame. FFS: Whether this starting time is given by predefined rule or it is indicated by the network

FFS: differentiation based on orbits such as LEO/MEO/GEO
	Optional with capability signalling

For UEs supporting NB-IoT/eMTC NTN, it must indicate this FG is supported

[Note: This UE feature group is applicable only for IoT-NTN cell, for terrestrial cell this feature is not supported]

	2. LTE_NBIOT_eMTC_NTN
	2-1a
	Basic IoT over NTN support for  NSGO scenarios
	1. In RRC_IDLE and RRC_CONNECTED state, UE calculates frequency pre-compensation to counter shift the Doppler experienced on the service link.

2. Support segment duration configuration by the network 
	
	Yes
	N/A
	Release 17 UE cannot access [NTN/satellite]
	[Per UE/per band]
	No
	No
	For UEs support NSGO scenarios, it must indicate this FG is supported.
	Optional with capability signalling

For UEs supporting NB-IoT/eMTC NTN, it must indicate this FG is supported

[Note: This UE feature group is applicable only for IoT-NTN cell, for terrestrial cell this feature is not supported]


	Company
	Comments/Questions/Suggestions

	Nokia, NSB
	It is unclear what is the value of adding 2-1a separately if it is supposed to be always signaled together with 2-1. It also needs to be clarified whether it is applied to UL or DL direction, or both.
Apparently components 12 and 13 are duplicated in 2-2, the difference needs to be made more clear.  Moreover, component 12 is not needed, as it is implicit by component 13 already. 

	Ericsson
	FG 2-1a

1. The first list item (about Doppler pre-compensation) should remain in FG 2-1. For GEO, the frequency offset due to Doppler shift of the service link (DL and UL) can be up to 2*0.93 ppm (see e.g. R1-2111373), which is more than the requirement of 0.1 ppm.

2. It is fine to have support of segmented transmission in a separate FG but we do not support coupling it to NGSO. Also for GEO, there can be need for segmented transmission at least for eMTC with many repetitions.


3.2 Issue 2: FG 2-2
After review of contributions submitted to RAN1 #107-e in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in red
	2. LTE_NBIOT_eMTC_NTN
	2-2
	Enhancing timing relationships using a time offset
	1. UE receives UE specific K_offset

2. 2. UE applies K_offset in timing relationship enhancements
	2-1 [, 2-3]
	[No] Yes
	N/A
	UE does not know the offset to apply for UL transmission 
	[per UE/per band]
	No
	No
	The K_offset is a scheduling offset used for the identified timing relationships that need to be modified for IoT NTN. 

For IoT NTN, support cell-specific Koffset configuration for use during initial access.

For IoT NTN, support the use of UE-specific Koffset in CONNECTED mode.

FFS: whether this feature group needs to be separate for eMTC and NB-IoT

FFS: differentiation based on orbits such as LEO/MEO/GEO
	Optional with capability signalling

FFS: For UEs supporting NB-IoT/eMTC NTN, it must indicate this FG is supported


	Company
	Comments/Questions/Suggestions

	Nokia, NSB
	Support. In addition, component 1 is not needed, as it is implicit by component 2 already.

	Ericsson
	Support


3.3 Issue 3: FG 2-3
After review of contributions submitted to RAN1 #107-e in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Confirm the following FG and adopt the following changes highlighted in red 
	2. LTE_NBIOT_eMTC_NTN
	[2-3]
	[UE reporting of information about the UE specific TA pre-compensation]
	1. [The exact content of UE reporting of information about the UE specific TA pre-compensation]
2. [frequency of the reports]

3. [granularity of the reported content]
	[2-1]
	No Yes
	No
	UL scheduling for FDD-HD: Use of UE-specific TA and/or K_offset to avoid UL-DL collisions in FDD-HD
	[Per UE/per band]
	No
	No
	UE-specific TA reporting is supported in IoT-NTN

FFS: Detailed contents of report

FFS: whether this feature group needs to be separate for eMTC and NB-IoT

FFS: differentiation based on orbits such as LEO/MEO/GEO
	Optional with capability signalling

FFS: For UEs supporting NB-IoT/eMTC NTN, it must indicate this FG is supported


	Company
	Comments/Questions/Suggestions

	Nokia, NSB
	It is unclear what component 1 means. In general the descriptions should be anchored in specs, given that initial CRs are available. This formulation is too imprecise to be agreeable. 

	Ericsson
	This functionality is needed for scheduling of half-duplex UE and should be mandatory for UE supporting IoT NTN. Therefore, we do not support deletion of the sentence “FFS: For UEs supporting NB-IoT/eMTC NTN, it must indicate this FG is supported” but instead only removal of the “FFS:”.


4 Discussion/Approval Items during RAN1 #107-e — Second Checkpoint
Based on the comments/questions/suggestions received by the first checkpoint, the following are the revised proposals and/or proposed agreements by the moderator. Companies submitted the following views on the moderator’s proposals.
[Please submit all comments/questions/suggestions here, late comments/questions/suggestions submitted in Section 3 will not be considered]
General comments
	Company
	Comments/Questions/Suggestions

	
	


4.1 Issue 1: FG 2-1
Proposal: Adopt the following changes highlighted in chromatic formatting including the new FG 2-1a
	2. LTE_NBIOT_eMTC_NTN
	2-1
	Basic IoT over NTN support
	1. UE derives its position based on its GNSS implementation measurements
[1-1. UE report the validity duration of GNSS]

2. [Indicate/receive]  serving  Satellite position state vector X,Y,Z in ECEF (m) and serving  Satellite velocity state vector VX,VY,VZ in ECEF (m/s)

[2-1. Derive epoch time of serving satellite ephemeris from implicit epoch time]
3. Receive ephemeris orbital parameter for the serving satellite

2. Receive serving satellite ephemeris in either state vector format or orbital element format

4. UE specific TA calculation in RRC_IDLE and RRC_CONNECTED state based on its GNSS-acquired position and the serving satellite ephemeris.
5. UE specific TA calculation [in [RRC_IDLE and RRC_CONNECTED state] based on its GNSS-acquired position and the serving satellite ephemeris.

6. UE applies common TA [in RRC_IDLE and RRC_CONNECTED] according to the parameters provided by the network (UE considers common TA as 0 if the parameter is not provided) (if any)
[7. For TA update in RRC_CONNECTED state, combination of both open (i.e. UE autonomous TA estimation, and common TA estimation) and closed (i.e., received TA commands) control loops

X. [Common TA estimation is based on indication of common TA drift rate]

8. In RRC_IDLE state calculate frequency pre-compensation to counter shift the Doppler experienced on the service link.
9. in RRC_CONNECTED state, calculate frequency pre-compensation to counter shift the Doppler experienced on the service link.

8. In RRC_IDLE and RRC_CONNECTED state, UE calculates frequency pre-compensation to counter shift the Doppler experienced on the service link [in DL] [and] [in UL]
10. Support a validity timer of UL synchronization is configured by the network

11. Support segment duration configuration is by the network [and updating time and frequency pre-compensation between segments but not within segments during UL repetition]

12. UE receives cell specific K_offset 

13. UE applies K_offset in timing relationship enhancements

14.UE estimates of UE-gNB RTT

[15. delaying the starts of ra-ResponseWindow]
16. UE receives cell specific K_mac

17. In RRC_IDLE state and RRC_CONNECTED state, pre-compensate the calculated frequency offset and TA in uplink transmissions
	
	[No] Yes
	N/A
	Release 17 UE cannot access [NTN/satellite]
	[Per UE/per band]
	No
	No
	FFS: whether this feature group needs to be separate for eMTC and NB-IoT
FFS: Serving satellite ephemeris Epoch time is implicitly known as a reference time defined by the starting time of a DL slot and/or frame. FFS: Whether this starting time is given by predefined rule or it is indicated by the network

FFS: differentiation based on orbits such as LEO/MEO/GEO
	Optional with capability signalling

For UEs supporting NB-IoT/eMTC NTN, it must indicate this FG is supported

[Note: This UE feature group is applicable only for IoT-NTN cell, for terrestrial cell this feature is not supported]

	2. LTE_NBIOT_eMTC_NTN
	2-1a
	Basic IoT over NTN support for  NSGO scenarios

Segment duration configuration
	1. In RRC_IDLE and RRC_CONNECTED state, UE calculates frequency pre-compensation to counter shift the Doppler experienced on the service link 
2. Support segment duration configuration by the network 
	
	Yes
	N/A
	Release 17 UE cannot access [NTN/satellite]
	[Per UE/per band]
	No
	No
	For UEs support NSGO scenarios, it must indicate this FG is supported.
	Optional with capability signalling

For UEs supporting NB-IoT/eMTC NTN, it must indicate this FG is supported

[Note: This UE feature group is applicable only for IoT-NTN cell, for terrestrial cell this feature is not supported]


	Company
	Comments/Questions/Suggestions

	Nokia, NSB
	It is unclear what is the value of adding 2-1a separately if it is supposed to be always signaled together with 2-1. It also needs to be clarified whether it is applied to UL or DL direction, or both.

Apparently components 12 and 13 are duplicated in 2-2, the difference needs to be made more clear.  Moreover, component 12 is not needed, as it is implicit by component 13 already. 

	Ericsson
	FG 2-1a

1. The first list item (about Doppler pre-compensation) should remain in FG 2-1. For GEO, the frequency offset due to Doppler shift of the service link (DL and UL) can be up to 2*0.93 ppm (see e.g. R1-2111373), which is more than the requirement of 0.1 ppm.

2. It is fine to have support of segmented transmission in a separate FG but we do not support coupling it to NGSO. Also for GEO, there can be need for segmented transmission at least for eMTC with many repetitions.

	Huawei, HiSilicon
	One to general comment applicable to FG2-1, FG2-2 and FG2-3, they should be defined separately for eMTC and NB-IoT.

FG 2-1:

· Strictly speaking, it is not critical to have component 1 and component 2 in this FG since they should be implicitly  supported from component 4 and 8. They can removed if one would like to align the basic FGs with NR NTN. 

· For component 8, the frequency compensation should be in UL instead of DL. 

	Xiaomi
	We think component 13, 14, 15 and 16 are more related to the timing relationship enhancements, and thus, suggest to remove these components to FG 2-2

	Intel
	Not clear why 2-1 and 2-1a are separate. If needed, we can make a comment what segmented transmission applies only for NGEO scenario inside the component description. 

It seems that component 13 is exactly the same as FG 2-2.


4.2 Issue 2: FG 2-2
Proposal: Adopt the following changes highlighted in chromatic formatting
	2. LTE_NBIOT_eMTC_NTN
	2-2
	Enhancing timing relationships using a time offset
	1. UE receives UE specific K_offset

1. 2. UE applies K_offset in timing relationship enhancements
	2-1 [, 2-3]
	[No] Yes
	N/A
	UE does not know the offset to apply for UL transmission 
	[per UE/per band]
	No
	No
	The K_offset is a scheduling offset used for the identified timing relationships that need to be modified for IoT NTN. 

For IoT NTN, support cell-specific Koffset configuration for use during initial access.

For IoT NTN, support the use of UE-specific Koffset in CONNECTED mode.

FFS: whether this feature group needs to be separate for eMTC and NB-IoT

FFS: differentiation based on orbits such as LEO/MEO/GEO
	Optional with capability signalling

FFS: For UEs supporting NB-IoT/eMTC NTN, it must indicate this FG is supported


	Company
	Comments/Questions/Suggestions

	Nokia, NSB
	Support. In addition, component 1 is not needed, as it is implicit by component 2 already.

	Ericsson
	Support

	Huawei， HiSilicon
	Now the FG description in the component 2 is same as component 13 in FG2-1. The original component 1 should still be kept or component 2 can be removed.

	Xiaomi
	See comments to FG2-1

	Intel
	Not clear if this FG is needed given the component 13 is supported in FG 2-1


4.3 Issue 3: FG 2-3
Proposal: Confirm the following FG and adopt the following changes highlighted in chromatic formatting
	2. LTE_NBIOT_eMTC_NTN
	[2-3]
	[UE reporting of information about the UE specific TA pre-compensation reporting]
	1. [The exact content Support of UE reporting of information about the UE specific TA pre-compensation]
2. [frequency of the reports]

3. [granularity of the reported content]
	[2-1]
	No Yes
	No
	UL scheduling for FDD-HD: Use of UE-specific TA and/or K_offset to avoid UL-DL collisions in FDD-HD
	[Per UE/per band]
	No
	No
	UE-specific TA reporting is supported in IoT-NTN

FFS: Detailed contents of report

FFS: whether this feature group needs to be separate for eMTC and NB-IoT

FFS: differentiation based on orbits such as LEO/MEO/GEO
	Optional with capability signalling

FFS: For UEs supporting NB-IoT/eMTC NTN, it must indicate this FG is supported


	Company
	Comments/Questions/Suggestions

	Nokia, NSB
	It is unclear what component 1 means. In general the descriptions should be anchored in specs, given that initial CRs are available. This formulation is too imprecise to be agreeable. 

	Ericsson
	This functionality is needed for scheduling of half-duplex UE and should be mandatory for UE supporting IoT NTN. Therefore, we do not support deletion of the sentence “FFS: For UEs supporting NB-IoT/eMTC NTN, it must indicate this FG is supported” but instead only removal of the “FFS:”.

	Huawei, HiSilicon
	Support

	Intel
	OK

	
	


5 Discussion/Approval Items during RAN1 #107-e — Third Checkpoint
Based on the comments/questions/suggestions received by the second checkpoint, the following are the revised proposals and/or proposed agreements by the moderator. Companies submitted the following views on the moderator’s proposals.
[Please submit all comments/questions/suggestions here, late comments/questions/suggestions submitted in Section 4 will not be considered]
General comments
	Company
	Comments/Questions/Suggestions

	
	


5.1 Issue 1: FG 2-1
Proposed Agreement: Adopt the following changes highlighted in chromatic formatting including the new FG 2-1a
	2. LTE_NBIOT_eMTC_NTN
	2-1
	Basic IoT over NTN support
	1. UE derives its position based on its GNSS implementation measurements
[1-1. UE report the validity duration of GNSS]

2. [Indicate/receive]  serving  Satellite position state vector X,Y,Z in ECEF (m) and serving  Satellite velocity state vector VX,VY,VZ in ECEF (m/s)

[2-1. Derive epoch time of serving satellite ephemeris from implicit epoch time]
3. Receive ephemeris orbital parameter for the serving satellite

2. Receive serving satellite ephemeris in either state vector format or orbital element format

4. UE specific TA calculation in RRC_IDLE and RRC_CONNECTED state based on its GNSS-acquired position and the serving satellite ephemeris.
5. UE specific TA calculation [in [RRC_IDLE and RRC_CONNECTED state] based on its GNSS-acquired position and the serving satellite ephemeris.

6. UE applies common TA [in RRC_IDLE and RRC_CONNECTED] according to the parameters provided by the network (UE considers common TA as 0 if the parameter is not provided) (if any)
[7. For TA update in RRC_CONNECTED state, combination of both open (i.e. UE autonomous TA estimation, and common TA estimation) and closed (i.e., received TA commands) control loops

X. [Common TA estimation is based on indication of common TA drift rate]

8. In RRC_IDLE state calculate frequency pre-compensation to counter shift the Doppler experienced on the service link.
9. in RRC_CONNECTED state, calculate frequency pre-compensation to counter shift the Doppler experienced on the service link.

8. In RRC_IDLE and RRC_CONNECTED state, UE calculates frequency pre-compensation to counter shift the Doppler experienced on the service link [in DL] [and] [in UL]
10. Support a validity timer of UL synchronization is configured by the network

11. Support segment duration configuration is by the network [and updating time and frequency pre-compensation between segments but not within segments during UL repetition]

12. UE receives cell specific K_offset 

13. UE applies cell specific K_offset in timing relationship enhancements

14.UE estimates of UE-gNB RTT

[15. delaying the starts of ra-ResponseWindow]
[16. UE receives cell specific K_mac]
17. In RRC_IDLE state and RRC_CONNECTED state, pre-compensate the calculated frequency offset and TA in uplink transmissions
	
	[No] Yes
	N/A
	Release 17 UE cannot access [NTN/satellite]
	[Per UE/per band]
	No
	No
	FFS: whether this feature group needs to be separate for eMTC and NB-IoT
FFS: Serving satellite ephemeris Epoch time is implicitly known as a reference time defined by the starting time of a DL slot and/or frame. FFS: Whether this starting time is given by predefined rule or it is indicated by the network

FFS: differentiation based on orbits such as LEO/MEO/GEO
	Optional with capability signalling

For UEs supporting NB-IoT/eMTC NTN, it must indicate this FG is supported

[Note: This UE feature group is applicable only for IoT-NTN cell, for terrestrial cell this feature is not supported]

	2. LTE_NBIOT_eMTC_NTN
	2-1a
	Basic IoT over NTN support for  NSGO scenarios

Segment duration configuration
	1. In RRC_IDLE and RRC_CONNECTED state, UE calculates frequency pre-compensation to counter shift the Doppler experienced on the service link 

2. Support segment duration configuration by the network 
	
	Yes
	N/A
	Release 17 UE cannot access [NTN/satellite]
	[Per UE/per band]
	No
	No
	For UEs support NSGO scenarios, it must indicate this FG is supported.
	Optional with capability signalling

For UEs supporting NB-IoT/eMTC NTN, it must indicate this FG is supported

[Note: This UE feature group is applicable only for IoT-NTN cell, for terrestrial cell this feature is not supported]


[Please only comment in the table if you are NOT okay with the proposed agreement]
	Company
	Comments/Questions/Suggestions

	MediaTek
	On FG 2-1 8. In RRC_IDLE and RRC_CONNECTED state, UE calculates frequency pre-compensation to counter shift the Doppler experienced on the service link [in DL] [and] [in UL]
[ in DL] is wrong and should be corrected. UE calculates frequency pre-compensation to counter shift the Doppler experienced on the service link in UL ONLY . There was no discussion / agreement  in RAN1 to counter shift the Doppler experienced on the service link in DL. We propose the correction below

8. In RRC_IDLE and RRC_CONNECTED state, UE calculates frequency pre-compensation to counter shift the Doppler experienced on the service link [in DL] [and] [in UL]


5.2 Issue 2: FG 2-2
Proposed Agreement: Adopt the following changes highlighted in chromatic formatting
	2. LTE_NBIOT_eMTC_NTN
	2-2
	Enhancing timing relationships using a time offset
	1. UE receives UE specific K_offset

1. 2. UE applies UE specific K_offset in timing relationship enhancements
	2-1 [, 2-3]
	[No] Yes
	N/A
	UE does not know the offset to apply for UL transmission 
	[per UE/per band]
	No
	No
	The K_offset is a scheduling offset used for the identified timing relationships that need to be modified for IoT NTN. 

For IoT NTN, support cell-specific Koffset configuration for use during initial access.

For IoT NTN, support the use of UE-specific Koffset in CONNECTED mode.

FFS: whether this feature group needs to be separate for eMTC and NB-IoT

FFS: differentiation based on orbits such as LEO/MEO/GEO
	Optional with capability signalling

FFS: For UEs supporting NB-IoT/eMTC NTN, it must indicate this FG is supported


[Please only comment in the table if you are NOT okay with the proposed agreement]
	Company
	Comments/Questions/Suggestions

	
	


5.3 Issue 3: FG 2-3
Proposed Agreement: Confirm the following FG and adopt the following changes highlighted in chromatic formatting
	2. LTE_NBIOT_eMTC_NTN
	[2-3]
	[UE reporting of information about the UE specific TA pre-compensation reporting]
	1. [The exact content Support of UE reporting of information about the UE specific TA pre-compensation]
2. [frequency of the reports]

3. [granularity of the reported content]
	[2-1]
	No Yes
	No
	UL scheduling for FDD-HD: Use of UE-specific TA and/or K_offset to avoid UL-DL collisions in FDD-HD
	[Per UE/per band]
	No
	No
	UE-specific TA reporting is supported in IoT-NTN

FFS: Detailed contents of report

FFS: whether this feature group needs to be separate for eMTC and NB-IoT

FFS: differentiation based on orbits such as LEO/MEO/GEO
	Optional with capability signalling

FFS: For UEs supporting NB-IoT/eMTC NTN, it must indicate this FG is supported


[Please only comment in the table if you are NOT okay with the proposed agreement]
	Company
	Comments/Questions/Suggestions

	Nokia, NSB
	As commented earlier, we are not OK with this description, it is too imprecise and not corresponding to specification. Otherwise OK to keep the FG, but make the description yellow.


6 Conclusion

After further discussion on the RAN1 email reflector the following was agreed as part of this email discussion:
Agreement: Adopt the following changes highlighted in chromatic formatting including the new FG 2-1a
	2. LTE_NBIOT_eMTC_NTN
	2-1
	Basic IoT over NTN support
	1. UE derives its position based on its GNSS implementation measurements
[1-1. UE report the validity duration of GNSS]

2. [Indicate/receive]  serving  Satellite position state vector X,Y,Z in ECEF (m) and serving  Satellite velocity state vector VX,VY,VZ in ECEF (m/s)

[2-1. Derive epoch time of serving satellite ephemeris from implicit epoch time]
3. Receive ephemeris orbital parameter for the serving satellite

2. Receive serving satellite ephemeris in either state vector format or orbital element format

4. UE specific TA calculation in RRC_IDLE and RRC_CONNECTED state based on its GNSS-acquired position and the serving satellite ephemeris.
5. UE specific TA calculation [in [RRC_IDLE and RRC_CONNECTED state] based on its GNSS-acquired position and the serving satellite ephemeris.

6. UE applies common TA [in RRC_IDLE and RRC_CONNECTED] according to the parameters provided by the network (UE considers common TA as 0 if the parameter is not provided) (if any)
[7. For TA update in RRC_CONNECTED state, combination of both open (i.e. UE autonomous TA estimation, and common TA estimation) and closed (i.e., received TA commands) control loops

X. [Common TA estimation is based on indication of common TA drift rate]

8. In RRC_IDLE state calculate frequency pre-compensation to counter shift the Doppler experienced on the service link.
9. in RRC_CONNECTED state, calculate frequency pre-compensation to counter shift the Doppler experienced on the service link.

8. In RRC_IDLE and RRC_CONNECTED state, UE calculates frequency pre-compensation to counter shift the Doppler experienced on the service link [in DL] [and] [in UL]
10. Support a validity timer of UL synchronization is configured by the network

11. Support segment duration configuration is by the network [and updating time and frequency pre-compensation between segments but not within segments during UL repetition]

12. UE receives cell specific K_offset 

13. UE applies cell specific K_offset in timing relationship enhancements

14.UE estimates of UE-gNB RTT

[15. delaying the starts of ra-ResponseWindow]
[16. UE receives cell specific K_mac]
17. In RRC_IDLE state and RRC_CONNECTED state, pre-compensate the calculated frequency offset and TA in uplink transmissions
	
	[No] Yes
	N/A
	Release 17 UE cannot access [NTN/satellite]
	[Per UE/per band]
	No
	No
	FFS: whether this feature group needs to be separate for eMTC and NB-IoT
FFS: Serving satellite ephemeris Epoch time is implicitly known as a reference time defined by the starting time of a DL slot and/or frame. FFS: Whether this starting time is given by predefined rule or it is indicated by the network

FFS: differentiation based on orbits such as LEO/MEO/GEO
	Optional with capability signalling

For UEs supporting NB-IoT/eMTC NTN, it must indicate this FG is supported

[Note: This UE feature group is applicable only for IoT-NTN cell, for terrestrial cell this feature is not supported]

	2. LTE_NBIOT_eMTC_NTN
	2-1a
	Basic IoT over NTN support for  NSGO scenarios

Segment duration configuration
	1. In RRC_IDLE and RRC_CONNECTED state, UE calculates frequency pre-compensation to counter shift the Doppler experienced on the service link 

2. Support segment duration configuration by the network 
	
	Yes
	N/A
	Release 17 UE cannot access [NTN/satellite]
	[Per UE/per band]
	No
	No
	For UEs support NSGO scenarios, it must indicate this FG is supported.
	Optional with capability signalling

For UEs supporting NB-IoT/eMTC NTN, it must indicate this FG is supported

[Note: This UE feature group is applicable only for IoT-NTN cell, for terrestrial cell this feature is not supported]


Agreement: Adopt the following changes highlighted in chromatic formatting
	2. LTE_NBIOT_eMTC_NTN
	2-2
	Enhancing timing relationships using a time offset
	1. UE receives UE specific K_offset

1. 2. UE applies UE specific K_offset in timing relationship enhancements
	2-1 [, 2-3]
	[No] Yes
	N/A
	UE does not know the offset to apply for UL transmission 
	[per UE/per band]
	No
	No
	The K_offset is a scheduling offset used for the identified timing relationships that need to be modified for IoT NTN. 

For IoT NTN, support cell-specific Koffset configuration for use during initial access.

For IoT NTN, support the use of UE-specific Koffset in CONNECTED mode.

FFS: whether this feature group needs to be separate for eMTC and NB-IoT

FFS: differentiation based on orbits such as LEO/MEO/GEO
	Optional with capability signalling

FFS: For UEs supporting NB-IoT/eMTC NTN, it must indicate this FG is supported


Agreement: Confirm the following FG and adopt the following changes highlighted in chromatic formatting
	2. LTE_NBIOT_eMTC_NTN
	[2-3]
	[UE reporting of information about the UE specific TA pre-compensation reporting]
	1. [The exact content Support of UE reporting of information about the UE specific TA pre-compensation]
2. [frequency of the reports]

3. [granularity of the reported content]
	[2-1]
	No Yes
	No
	UL scheduling for FDD-HD: Use of UE-specific TA and/or K_offset to avoid UL-DL collisions in FDD-HD
	[Per UE/per band]
	No
	No
	UE-specific TA reporting is supported in IoT-NTN

FFS: Detailed contents of report

FFS: whether this feature group needs to be separate for eMTC and NB-IoT

FFS: differentiation based on orbits such as LEO/MEO/GEO
	Optional with capability signalling

FFS: For UEs supporting NB-IoT/eMTC NTN, it must indicate this FG is supported


7 References

[1] R1-2110588, Updated RAN1 UE features list for Rel-17 LTE after RAN1 #106bis-e, Moderators (AT&T, NTT DOCOMO, INC.)
[2] R1-2110810, Rel-17 UE features for NTN IoT, Huawei/HiSilicon

[3] R1-2111164, On UE features for IoT over NTN, Nokia/Nokia Shanghai Bell

[4] R1-2111321, Discussion on UE features for NTN-IoT, OPPO

[5] R1-2111423, On UE features for IoT over NTN, Ericsson

[6] R1-2111537, On UE features for IOT over NTN, Intel Corporation

[7] R1-2111666, Discussion on UE feature for IoT-NTN, ZTE

[8] R1-2111781, UE features for IoT over NTN, Samsung

[9] R1-2111916, Views on Rel-17 IoT over NTN UE features, Apple

[10] R1-2112259, UE features for IoT over NTN, Qualcomm Incorporated

[11] R1-2112273, Discussion on UE features for IoT NTN, Beijing Xiaomi Mobile Software
