
3GPP TSG RAN WG1 #106bis-e

                                   




       











                 R1-2109914
e-Meeting, October 11th – 19th, 2021
Agenda Item:
8.17.4
Source:
Moderator (AT&T)

Title:
Summary of UE features for NR NTN
Document for:
Discussion/Decision

1 Introduction

This document presents the summary of email discussion/approval [106bis-e-R17-UE-features-NR-NTN-01] during RAN1 #106bis-e. According to the Chairman’s Notes:
	[106bis-e-R17-UE-features-NR-NTN-01] Email discussion UE features for NR NTN – Ralf (AT&T)
· 1st check point: October 14
· Final check point: October 19


The following was discussed and/or agreed during RAN1 #106bis-e within the scope of [106bis-e-R17-UE-features-NR-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 #106bis-e
The following is the moderator’s summary of contributions submitted to RAN1 #106bis-e in this agenda item.
	 26. NR_NTN_solutions
	26-1
	Uplink Time pre-compensation
	1. UE specific TA calculation in RRC_IDLE and RRC_INACTIVE states based on its GNSS-acquired position and the serving satellite ephemeris.
2. UE specific TA calculation in RRC_CONNECTED state based on its GNSS-acquired position and the serving satellite ephemeris.

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

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
	
	No
	No
	Release 17 UE cannot access NTN
	
	No
	No
	support mixture of FDD/TDD (for HAPS) and/or FR1/FR2 
	An NTN UE is required to at least support UE specific TA calculation based at least on its GNSS-acquired position and the serving satellite ephemeris.
	Mandatory


	Company
	Summary

	Huawei/HiSilicon [2]
	For FG 26-1, TA pre-compensation for preamble transmission is not considered and according to the agreement of RAN1#106-e, a validity timer for satellite ephemeris data or common TA if provided should be included in “Uplink Time pre-compensation” as follows:

1. Uplink Time pre-compensation 

a) UE specific TA calculation in RRC_IDLE and RRC_INACTIVE states based on its GNSS-acquired position and the serving satellite ephemeris.

b) UE specific TA calculation in RRC_CONNECTED state based on its GNSS-acquired position and the serving satellite ephemeris.

c) UE applies common TA according to the parameters provided by the network (if any)

d) 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

e) UE acquire the serving satellite ephemeris and common TA upon the expiration of the corresponding validity timer.

Proposal: For the feature of “Uplink Time pre-compensation”, include “UE acquire the serving satellite ephemeris and common TA upon the expiration of the corresponding validity timer” as one additional component.

Regarding whether a FG is mandatory or optional, all NTN features should be defined as optional with capability signaling. However, for FG 26-1, 26-2 and 26-3, they can be viewed as the basic features for NTN since the UEs supporting NTN would need these features to get access to the system. For UE supporting NR NTN, it must indicate these FGs are supported.

Proposal: For UEs supporting NR NTN, they must indicate FG 26-1, 26-2 and 26-3 are supported.
 26. NR_NTN_solutions

26-1

Uplink Time pre-compensation

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

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

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

5. UE (re)acquire the serving satellite ephemeris and common TA upon the expiration of the corresponding validity timer.

No

No

Release 17 UE cannot access NTN

No

No

support mixture of FDD/TDD (for HAPS) and/or FR1/FR2 

An NTN UE is required to at least support UE specific TA calculation based at least on its GNSS-acquired position and the serving satellite ephemeris.

Mandatory

Optional with capability signalling 

For UE supports NR NTN, UE must indicate this FG is supported.



	Xiaomi [3]
	

	Samsung [4]
	 26. NR_NTN_solutions

26-1

Uplink Time pre-compensation

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

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

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

Mandatory

Optional

This is the basic FG for NTN.


	Intel Corporation [5]
	It is considered to make certain UE features for NR NTN mandatory for the UE without any capability signalling. This make sense if UE is connecting to a NR NTN cell. However, if UE is connecting to terrestrial cell it should be clear that the mandatory UE capabilities are not applicable for this case. In order to clarify that a note can be added with the following text “This UE feature group is applicable only for NR NTN cell, for terrestrial NTN cell this feature is not supported”.
 26. NR_NTN_solutions

26-1

Uplink Time pre-compensation

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

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

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

No

No

Release 17 UE cannot access NTN

No
No
support mixture of FDD/TDD (for HAPS) and/or FR1/FR2 
An NTN UE is required to at least support UE specific TA calculation based at least on its GNSS-acquired position and the serving satellite ephemeris.

Note: This UE feature group is applicable only for NR NTN cell, for terrestrial cell this feature is not supported
Mandatory


	ZTE [6]
	

	Ericsson [7]
	Type should be “Per UE”
 26. NR_NTN_solutions

26-1

Uplink Time pre-compensation

1. UE specific TA calculation in RRC_IDLE and RRC_INACTIVE states based on its GNSS-acquired position and the serving satellite ephemeris.

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

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

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

No

No

Release 17 UE cannot access NTN

Per UE
No

No

An NTN UE is required to at least support UE specific TA calculation based at least on its GNSS-acquired position and the serving satellite ephemeris.

Mandatory



	Apple [8]
	

	Qualcomm Incorporated [9]
	 26. NR_NTN_solutions

26-1

Basic feature for NTN

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

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

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

5. In RRC_IDLE and RRC_INACTIVE states calculate frequency pre-compensation to counter shift the Doppler experienced on the service link.

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

7. Support of additional scheduling delay: Koffset, Kmac, RAR window start delay

Yes

No

Per Band 

No

No

N/A
Mandatory for NTN bands

Optional with capability signaling



	Nokia/Nokia Shanghai Bell [10]
	Instead of ”Mandatory”, it should say ”Optional with capability. This is a basic feature for UEs supporting NR over NTN.” In any case, considering these features are expected to be signalled together and with same signalling granularity, it is better to combine them into a single FG.

	SoftBank Corp. [11]
	Considering the deployment of HAPS, the distance between gNB and UE is normally designed to satisfy the TN NR maximum distance, i.e. less than 100km. It is therefore still possible for every Release-17 UEs (and pre-release-17 UEs as well) to access the NTN (i.e. HAPS) network without 26-1 capability. The current sentence “Release 17 UE cannot access NTN” is not correct and the modification should be applied. Similarly, the current sentence for 26-3 seems to mean that every single NTN access has a large propagation delay, but obviously this does not apply to HAPS.  

Furthermore, the moving speed of HAPS aircraft is rather slow compared with satellites, thus the level of suffered doppler shift is almost same as TN. Therefore, it is not always required for Release 17 UEs (and even pre-release-17 UEs) to equip 26-2 for HAPS deployment scenarios.  The current sentence “Release 17 UE cannot access NTN” is not correct as well. 

Given the arguments above, we propose the following modifications: 

Proposal: Modify the “Consequence if ~” columns of 26-1 and 26-2 as below.

-
Release 17 UE cannot access satellite.
It is not appropriate to define any features as Mandatory in Release-16 and later because UEs are always allowed not to implement. NTN is no exception to this rule. Furthermore, these features are not always necessary for HAPS as explained earlier. Thus, just saying “Mandatory” is a bit strong and does not address our concerns very well. We propose to apply conditional mandatory for this case, i.e. these futures can be mandatory for Release-17 UE supporting satellite access such as LEO and GEO.

Proposal: Mandatory/Optional column for 26-1, 26-2 and 26-3, either Alt 1 or Alt 2 should be applied: 

-
Alt 1: Optional without capability signaling. For UE supporting satellite access, UE shall support this FG.

-
Alt 2: Optional without capability signaling. For UE supporting satellite band(s), UE shall support this FG.


	 26. NR_NTN_solutions
	26-2
	Uplink Frequency/Doppler pre-compensation
	1. In RRC_IDLE and RRC_INACTIVE states calculate frequency pre-compensation to counter shift the Doppler experienced on the service link.

2. in RRC_CONNECTED states, calculate frequency pre-compensation to counter shift the Doppler experienced on the service link.
	
	No
	No
	Release 17 UE cannot access NTN
	
	No
	No
	support mixture of FDD/TDD (for HAPS) and/or FR1/FR2 
	An NR NTN UE shall be capable of at least using its acquired GNSS position and satellite ephemeris to calculate frequency pre-compensation to counter shift the Doppler experienced on the service link.
	Mandatory


	Company
	Summary

	Huawei/HiSilicon [2]
	Proposal: For UEs supporting NR NTN, they must indicate FG 26-1, 26-2 and 26-3 are supported.

 26. NR_NTN_solutions

26-2

Uplink Frequency/Doppler pre-compensation

3. In RRC_IDLE and RRC_INACTIVE states calculate frequency pre-compensation to counter shift the Doppler experienced on the service link.

4. In RRC_CONNECTED states, calculate frequency pre-compensation to counter shift the Doppler experienced on the service link.

No

No

Release 17 UE cannot access NTN
No

No

support mixture of FDD/TDD (for HAPS) and/or FR1/FR2 

An NR NTN UE shall be capable of at least using its acquired GNSS position and satellite ephemeris to calculate frequency pre-compensation to counter shift the Doppler experienced on the service link.

Mandatory

Optional with capability signalling. 

For UE supports NR NTN, UE must indicate this FG is supported.


	Xiaomi [3]
	

	Samsung [4]
	 26. NR_NTN_solutions

26-2

Uplink Frequency/Doppler pre-compensation

1. In RRC_IDLE and RRC_INACTIVE states calculate frequency pre-compensation to counter shift the Doppler experienced on the service link.

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

Mandatory

Optional

This is the basic FG for NTN.


	Intel Corporation [5]
	It is considered to make certain UE features for NR NTN mandatory for the UE without any capability signalling. This make sense if UE is connecting to a NR NTN cell. However, if UE is connecting to terrestrial cell it should be clear that the mandatory UE capabilities are not applicable for this case. In order to clarify that a note can be added with the following text “This UE feature group is applicable only for NR NTN cell, for terrestrial NTN cell this feature is not supported”.
 26. NR_NTN_solutions

26-2

Uplink Frequency/Doppler pre-compensation

1. In RRC_IDLE and RRC_INACTIVE states calculate frequency pre-compensation to counter shift the Doppler experienced on the service link.

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

No

No

Release 17 UE cannot access NTN

No

No

support mixture of FDD/TDD (for HAPS) and/or FR1/FR2 
An NR NTN UE shall be capable of at least using its acquired GNSS position and satellite ephemeris to calculate frequency pre-compensation to counter shift the Doppler experienced on the service link.

Note: This UE feature group is applicable only for NR NTN cell, for terrestrial cell this feature is not supported
Mandatory



	ZTE [6]
	

	Ericsson [7]
	Type should be “Per UE”
 26. NR_NTN_solutions

26-2

Uplink Frequency/Doppler pre-compensation

1. In RRC_IDLE and RRC_INACTIVE states calculate frequency pre-compensation to counter shift the Doppler experienced on the service link.

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

No

No

Release 17 UE cannot access NTN
Per UE
No

No

An NR NTN UE shall be capable of at least using its acquired GNSS position and satellite ephemeris to calculate frequency pre-compensation to counter shift the Doppler experienced on the service link.

Mandatory



	Apple [8]
	

	Qualcomm Incorporated [9]
	

	Nokia/Nokia Shanghai Bell [10]
	Instead of ”Mandatory”, it should say ”Optional with capability. This is a basic feature for UEs supporting NR over NTN.” In any case, considering these features are expected to be signalled together and with same signalling granularity, it is better to combine them into a single FG.

	SoftBank Corp. [11]
	Considering the deployment of HAPS, the distance between gNB and UE is normally designed to satisfy the TN NR maximum distance, i.e. less than 100km. It is therefore still possible for every Release-17 UEs (and pre-release-17 UEs as well) to access the NTN (i.e. HAPS) network without 26-1 capability. The current sentence “Release 17 UE cannot access NTN” is not correct and the modification should be applied. Similarly, the current sentence for 26-3 seems to mean that every single NTN access has a large propagation delay, but obviously this does not apply to HAPS.  

Furthermore, the moving speed of HAPS aircraft is rather slow compared with satellites, thus the level of suffered doppler shift is almost same as TN. Therefore, it is not always required for Release 17 UEs (and even pre-release-17 UEs) to equip 26-2 for HAPS deployment scenarios.  The current sentence “Release 17 UE cannot access NTN” is not correct as well. 

Given the arguments above, we propose the following modifications: 

Proposal: Modify the “Consequence if ~” columns of 26-1 and 26-2 as below.

-
Release 17 UE cannot access satellite.
It is not appropriate to define any features as Mandatory in Release-16 and later because UEs are always allowed not to implement. NTN is no exception to this rule. Furthermore, these features are not always necessary for HAPS as explained earlier. Thus, just saying “Mandatory” is a bit strong and does not address our concerns very well. We propose to apply conditional mandatory for this case, i.e. these futures can be mandatory for Release-17 UE supporting satellite access such as LEO and GEO.

Proposal: Mandatory/Optional column for 26-1, 26-2 and 26-3, either Alt 1 or Alt 2 should be applied: 

-
Alt 1: Optional without capability signaling. For UE supporting satellite access, UE shall support this FG.

-
Alt 2: Optional without capability signaling. For UE supporting satellite band(s), UE shall support this FG.


	 26. NR_NTN_solutions
	26-3
	Start of RAR window
	1. estimate of UE-gNB RTT
2. delaying the start of ra-ResponseWindow 

3. delaying the start of msgB-ResponseWindow
	26-2
	No
	No
	Due to large propagation delay in NTN the UE RAR is not expected within a few milliseconds like in TN. The UE does not need to  monitor the PDCCH for RAN right after transmitting RA Preamble.
	
	No
	No
	support mixture of FDD/TDD (for HAPS) and/or FR1/FR2 
	
	Mandatory


	Company
	Summary

	Huawei/HiSilicon [2]
	The feature of “Start of RAR window” is in the scope of the “enhancement on the timing” and  all the agreed timing relationship should be contained as component as follows：
2. Enhancement on the timing relationship

a) estimate of UE-gNB RTT

b) delaying the start of ra-ResponseWindow by UE-gNB RTT

c) delaying the start of msgB-ResponseWindow by UE-gNB RTT

d) delaying the scheduling of PUSCH, PUCCH and PDCCH ordered PRACH, CSI reference resource,  transmission of aperiodic SRS with cell-specific Koffset

e) delaying the UE action and assumption on a downlink configuration carried by MAC CE command by Kmac if it is indicated

In addition, one UE feature on UE-specific K_offset is added. 

a) Reception of UE-specific K_offset via MAC-CE

b) delaying the scheduling of PUSCH, PUCCH and PDCCH ordered PRACH, CSI reference resource,  transmission of aperiodic SRS with UE-specific Koffset

Proposal: Enhancement on the timing relationship is added as a UE feature and all the agreed time relationship enhancements should be listed as the components.

Proposal: UE-specific K_offset is added as a UE feature which allows UE-specific K_offset reception and application.
Proposal: For UEs supporting NR NTN, they must indicate FG 26-1, 26-2 and 26-3 are supported.

 26. NR_NTN_solutions

26-3

Start of RAR window

Enhancement on the timing relationship

1. estimate of UE-gNB RTT

2. delaying the start of ra-ResponseWindow by UE-gNB RTT
3. delaying the start of msgB-ResponseWindow by UE-gNB RTT
4. delaying the scheduling of PUSCH, PUCCH and PDCCH ordered PRACH, CSI reference resource,  transmission of aperiodic SRS with cell-specific K_offset

5. delaying the UE action and assumption on a downlink configuration carried by MAC CE command by K_mac if it is indicated

No

No

Due to large propagation delay in NTN the UE RAR is not expected within a few milliseconds like in TN. The UE does not need to monitor the PDCCH for RAN right after transmitting RA Preamble.

No

No

support mixture of FDD/TDD (for HAPS) and/or FR1/FR2 

Mandatory

Optional with capability signalling

For UE supports NR NTN, UE must indicate this FG is supported.
 26. NR_NTN_solutions
26-3a
UE-specific K_offset 
1. Reception of UE-specific K_offset via MAC-CE
2. delaying the scheduling of PUSCH, PUCCH and PDCCH ordered PRACH, CSI reference resource,  transmission of aperiodic SRS with UE-specific Koffset

26-3, 26-4

Yes

No
No
No
support mixture of FDD/TDD (for HAPS) and/or FR1/FR2

Optional with capability signalling


	Xiaomi [3]
	

	Samsung [4]
	 26. NR_NTN_solutions

26-3

Start of RAR window

1. estimate of UE-gNB RTT
2. delaying the start of ra-ResponseWindow 

3. delaying the start of msgB-ResponseWindow

Mandatory

Optional

This is the basic FG for NTN.


	Intel Corporation [5]
	It is considered to make certain UE features for NR NTN mandatory for the UE without any capability signalling. This make sense if UE is connecting to a NR NTN cell. However, if UE is connecting to terrestrial cell it should be clear that the mandatory UE capabilities are not applicable for this case. In order to clarify that a note can be added with the following text “This UE feature group is applicable only for NR NTN cell, for terrestrial NTN cell this feature is not supported”.
 26. NR_NTN_solutions

26-3

Start of RAR window

1. estimate of UE-gNB RTT
2. delaying the start of ra-ResponseWindow 

3. delaying the start of msgB-ResponseWindow

26-2
No

No

Due to large propagation delay in NTN the UE RAR is not expected within a few milliseconds like in TN. The UE does not need to  monitor the PDCCH for RAN right after transmitting RA Preamble.

No

No

support mixture of FDD/TDD (for HAPS) and/or FR1/FR2 
Note: This UE feature group is applicable only for NR NTN cell, for terrestrial cell this feature is not supported
Mandatory



	ZTE [6]
	Regarding the FG 26-3/26-4, these two features are related to the UE’s behavior on TA pre-compensation, and the prerequisite feature groups should be FG 26-1 instead of FG 26-2
 26. NR_NTN_solutions

26-3

Start of RAR window

1. estimate of UE-gNB RTT
2. delaying the start of ra-ResponseWindow 

3. delaying the start of msgB-ResponseWindow

26-2 26-1
No

No

Due to large propagation delay in NTN the UE RAR is not expected within a few milliseconds like in TN. The UE does not need to  monitor the PDCCH for RAN right after transmitting RA Preamble.

No

No

support mixture of FDD/TDD (for HAPS) and/or FR1/FR2 
Mandatory



	Ericsson [7]
	Type should be “Per UE”
 26. NR_NTN_solutions

26-3

Start of RAR window

1. estimate of UE-gNB RTT

2. delaying the start of ra-ResponseWindow 

3. delaying the start of msgB-ResponseWindow

26-1
No

No

Due to large propagation delay in NTN the UE RAR is not expected within a few milliseconds like in TN. The UE does not need to  monitor the PDCCH for RAN right after transmitting RA Preamble.

Per UE
No

No

Mandatory



	Apple [8]
	In feature 26-3, it is mentioned that the prerequisite feature group is 26-2. We assume that the start of RAR window is based on the transmission of PRACH, which applies the frequency pre-compensation. In the PRACH transmission, the time pre-compensation is also applied, and hence, the feature 26-1 should also be the prerequisite feature group for feature 26-3. 

Proposal: In feature 26-3, the prerequisite feature groups includes both 26-1 and 26-2.

	Qualcomm Incorporated [9]
	

	Nokia/Nokia Shanghai Bell [10]
	Instead of ”Mandatory”, it should say ”Optional with capability. This is a basic feature for UEs supporting NR over NTN.” In any case, considering these features are expected to be signalled together and with same signalling granularity, it is better to combine them into a single FG.
Replace text on ”Consequence if…” column with ”Release 17 UE cannot access NTN”. No need for lengthy explanations why it cannot access NTN.

	SoftBank Corp. [11]
	Considering the deployment of HAPS, the distance between gNB and UE is normally designed to satisfy the TN NR maximum distance, i.e. less than 100km. It is therefore still possible for every Release-17 UEs (and pre-release-17 UEs as well) to access the NTN (i.e. HAPS) network without 26-1 capability. The current sentence “Release 17 UE cannot access NTN” is not correct and the modification should be applied. Similarly, the current sentence for 26-3 seems to mean that every single NTN access has a large propagation delay, but obviously this does not apply to HAPS.  

Furthermore, the moving speed of HAPS aircraft is rather slow compared with satellites, thus the level of suffered doppler shift is almost same as TN. Therefore, it is not always required for Release 17 UEs (and even pre-release-17 UEs) to equip 26-2 for HAPS deployment scenarios.  The current sentence “Release 17 UE cannot access NTN” is not correct as well. 

Given the arguments above, we propose the following modifications: 

Proposal: Modify the “Consequence if ~” column of 26-3 as below.

-
Due to large propagation delay in some scenarios of NTN the UE RAR is not expected within a few milliseconds like in TN. The UE does not need to monitor the PDCCH for RAN right after transmitting RA Preamble.
It is not appropriate to define any features as Mandatory in Release-16 and later because UEs are always allowed not to implement. NTN is no exception to this rule. Furthermore, these features are not always necessary for HAPS as explained earlier. Thus, just saying “Mandatory” is a bit strong and does not address our concerns very well. We propose to apply conditional mandatory for this case, i.e. these futures can be mandatory for Release-17 UE supporting satellite access such as LEO and GEO.

Proposal: Mandatory/Optional column for 26-1, 26-2 and 26-3, either Alt 1 or Alt 2 should be applied: 

-
Alt 1: Optional without capability signaling. For UE supporting satellite access, UE shall support this FG.

-
Alt 2: Optional without capability signaling. For UE supporting satellite band(s), UE shall support this FG.


	 26. NR_NTN_solutions
	26-4
	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

4. granularity of the reported content
	26-2
	Yes
	No
	
	
	No
	No
	support mixture of FDD/TDD (for HAPS) and/or FR1/FR2 
	
	[Optional]


	Company
	Summary

	Huawei/HiSilicon [2]
	 26. NR_NTN_solutions

26-4

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

26-2
Yes

No

No

No

support mixture of FDD/TDD (for HAPS) and/or FR1/FR2 

[Optional with capability signaling]


	Xiaomi [3]
	

	Samsung [4]
	 26. NR_NTN_solutions

26-4

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

4. granularity of the reported content

[Optional]

Optional

This is the basic FG for NTN.


	Intel Corporation [5]
	It is considered to make certain UE features for NR NTN mandatory for the UE without any capability signalling. This make sense if UE is connecting to a NR NTN cell. However, if UE is connecting to terrestrial cell it should be clear that the mandatory UE capabilities are not applicable for this case. In order to clarify that a note can be added with the following text “This UE feature group is applicable only for NR NTN cell, for terrestrial NTN cell this feature is not supported”.
In our view it can be considered as mandatory for NR NTN.
 26. NR_NTN_solutions

26-4

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

4. granularity of the reported content

26-2

Yes

No

No

No

support mixture of FDD/TDD (for HAPS) and/or FR1/FR2 

Note: This UE feature group is applicable only for NR NTN cell, for terrestrial cell this feature is not supported
Mandatory


	ZTE [6]
	Regarding the FG 26-3/26-4, these two features are related to the UE’s behavior on TA pre-compensation, and the prerequisite feature groups should be FG 26-1 instead of FG 26-2
 26. NR_NTN_solutions

26-4

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

4. granularity of the reported content

26-2 26-1
Yes

No

No

No

support mixture of FDD/TDD (for HAPS) and/or FR1/FR2 

[Optional]



	Ericsson [7]
	Type should be “Per UE”

Should be Mandatory as it can be configured to in initial access
 26. NR_NTN_solutions

26-4

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

4. granularity of the reported content

26-1
Yes

No

Per UE
No

No

Mandatory


	Apple [8]
	For UE reporting of information about the UE specific TA pre-compensation in feature 26-4, both feature 26-1 and feature 26-2 need to be the prerequisite feature groups. 

Proposal: In feature 26-4, the prerequisite feature groups includes both 26-1 and 26-2.

	Qualcomm Incorporated [9]
	

	Nokia/Nokia Shanghai Bell [10]
	· Component 1: It is unclear what is signalled here. We propose to change the text to “Support UE reporting of information about the UE specific TA pre-compensation”

· Component 2: remove component 2 or change the text to make it clear all report frequencies are supported.

· Component 3 (which is numbered ”4”): remove component 3 or change the text to make it clear all report granularities are supported

	SoftBank Corp. [11]
	


	 26. NR_NTN_solutions
	26-5
	Increasing the number of HARQ processes
	1. The maximal supported HARQ process number is 32 for both UL and DL

2. Support on the maximal HARQ process number is up to UE capability
	
	Yes
	No
	Increasing the number of HARQ processes avoids HARQ stalling, 
	
	No
	No
	support mixture of FDD/TDD (for HAPS) and/or FR1/FR2 
	
	Optional


	Company
	Summary

	Huawei/HiSilicon [2]
	For FG 26-5 increasing the number of HARQ processes, it should be note that it was agreed that this feature is also beneficial for other features such as abve 52.5 GHz WI. Hence an independent feature can be defined without coupling it NTN or other features.

Proposal: For the feature of increasing the number of HARQ processes, an independent feature is defined which is not under NTN or any other Rel-17 features.



	Xiaomi [3]
	26-5 is the UE feature for increasing the number of HARQ processes. The agreements were made in RAN1 102e meeting [2] on the extension of maximal HARQ process number as follows:
Agreement:
The extension of maximal HARQ process number can be considered with following assumptions:

· The maximal supported HARQ process number is up to 32.

· FFS: Support on the maximal HARQ process number is up to UE capability

Minimizing the impacts on specification and scheduling
Currently, no agreement is made on whether it is a UE capability to support the maximal 32 HARQ processes. Thus, we suggest to set it as the [optional] feature at this stage.

Proposal: UE feature for increasing the number of HARQ processes is set as [optional] due to the lack of agreements.

	Samsung [4]
	 26. NR_NTN_solutions

26-5

Increasing the number of HARQ processes

1. The maximal supported HARQ process number is 32 for both UL and DL

2. Support on the maximal HARQ process number is up to UE capability
Per FSPC


	Intel Corporation [5]
	

	ZTE [6]
	

	Ericsson [7]
	Type should be “Per UE”
 26. NR_NTN_solutions

26-5

Increasing the number of HARQ processes

1. The maximal supported HARQ process number is 32 for both UL and DL

2. Support on the maximal HARQ process number is up to UE capability
Yes

No

No

No

Optional



	Apple [8]
	In feature 26-5, it is mentioned that the maximal supported HARQ process number is 32 for both UL and DL. Although it was agreed in NTN, the maximal supported HARQ process number is up to 32, it is possible that the maximal supported HARQ process number of a UE can be between 16 and 32, based its capability. Furthermore, the maximal supported HARQ process number can be different for UL and for DL. Hence, it is preferred to make this feature more flexible. We could modify the component to “the maximal supported HARQ process number is [X] for UL and [Y] for DL.” 

Proposal: In feature 26-5, the component is modified to “the maximal supported HARQ process number is [X] for UL and is [Y] for DL”.

	Qualcomm Incorporated [9]
	 26. NR_NTN_solutions

26-2

Increased number of DL HARQ processes

Support of 32 DL HARQ processes

Yes

No

Potential of DL throughput loss

Per band

No

No

N/A 
Optional with capability signaling

 26. NR_NTN_solutions

26-3

Increased number of DL HARQ processes

Support of 32 UL HARQ processes

Yes

No

Potential of UL throughput loss

Per band

No

No

N/A 
Optional with capability signaling



	Nokia/Nokia Shanghai Bell [10]
	

	SoftBank Corp. [11]
	


	 26. NR_NTN_solutions
	26-6
	HARQ CODEBOOK Enhancement
	1. Enhancement on Type-2 HARQ codebook in NTN
2. Enhancement on Type-1 HARQ codebook in NTN
	
	Yes
	No
	
	
	No
	No
	support mixture of FDD/TDD (for HAPS) and/or FR1/FR2 
	
	Mandatory


	Company
	Summary

	Huawei/HiSilicon [2]
	For 26-8, although the enhancement of Type-2 HARQ codebook and Type-1 HARQ codebook are in the scop of HARQ codebook enhancement, they are two independent feature as they can be supported by the UE separately, i. e. a UE can only support Type-2 HARQ codebook or only support Type-1 HARQ codebook or support both.

Proposal: Enhancement of Type-2 HARQ codebook and enhancement of Type-1 HARQ codebook are listed as separate UE feature group.

 26. NR_NTN_solutions

26-7

HARQ CODEBOOK Enhancement

Type-1 HARQ codebook enhancement 

1. Enhancement on Type-2 HARQ codebook in NTN
1. Enhancement on Type-1 HARQ codebook in NTN
26-6
Yes

No

No

No

support mixture of FDD/TDD (for HAPS) and/or FR1/FR2 

Optional with capability signalling
 26. NR_NTN_solutions

26-8

Type-2 HARQ codebook enhancement
1. Enhancement on Type-2 HARQ codebook in NTN
26-6
Yes

No

No

No

support mixture of FDD/TDD (for HAPS) and/or FR1/FR2

Optional with capability signalling


	Xiaomi [3]
	26-5 is the UE feature for HARQ codebook enhancements. For type-1 HARQ codebook, the following agreements were made till now [3]

Agreement:
· For Type-1 HARQ codebook, if DCIs carrying the feedback-disabled and feedback-enabled HARQ processes are detected by UE, one of following options should be supported:

· Option-1: The UE will report NACK only for the feedback-disabled HARQ process regardless of decoding results of corresponding PDSCH
· Option-2: The UE will report NACK/ACK for the feedback-disabled HARQ process depending on the decoding results of corresponding PDSCH

Agreement:
For Type-1 HARQ codebook, if only DCI carrying feedback-disabled HARQ process is detected by UE, one of following options should be supported:

· Option-1: The UE’s behavior is same as the case if DCIs carrying the feedback-disabled and feedback-enabled HARQ processes are detected by UE

· Option-2: The UE should skip the codebook feedback at least when the feedback is carried by PUCCH

· FFS: the case that feedback is carried by PUSCH. 
In our understanding, if DCIs carrying the feedback-disabled and feedback-enabled HARQ processes are detected by UE, option 2 is the legacy UE behaviour. Thus to our understanding, it is still not decided yet enhancements for type-1 HARQ codebook is needed at this stage. It is suggested to remove the description of “Enhancement on Type-1 HARQ codebook in NTN” in the UE feature 26-5.

Proposal: Remove the description of “Enhancement on Type-1 HARQ codebook in NTN” in the UE feature 26-5.

	Samsung [4]
	 26. NR_NTN_solutions

26-6

HARQ CODEBOOK Enhancement due to HARQ disabling
1. Enhancement on Type-2 HARQ codebook in NTN
2. Enhancement on Type-1 HARQ codebook in NTN


	Intel Corporation [5]
	It is considered to make certain UE features for NR NTN mandatory for the UE without any capability signalling. This make sense if UE is connecting to a NR NTN cell. However, if UE is connecting to terrestrial cell it should be clear that the mandatory UE capabilities are not applicable for this case. In order to clarify that a note can be added with the following text “This UE feature group is applicable only for NR NTN cell, for terrestrial NTN cell this feature is not supported”.
One of the important features which was agreed for NR NTN in RAN1 is disabling of HARQ feedback for DL transmission. In the current version of UE feature list this feature is not included. Since it is relevant to HARQ codebook enhancements, disabling of HARQ feedback can be included in the FG 26-6.
 26. NR_NTN_solutions

26-6

HARQ CODEBOOK Enhancement

1. Enhancement on Type-2 HARQ codebook in NTN
2. Enhancement on Type-1 HARQ codebook in NTN
3. Disabling of HARQ feedback for DL transmission
Yes

No

No

No

support mixture of FDD/TDD (for HAPS) and/or FR1/FR2 

Note: This UE feature group is applicable only for NR NTN cell, for terrestrial cell this feature is not supported
Mandatory



	ZTE [6]
	

	Ericsson [7]
	Type should be “Per UE”
 26. NR_NTN_solutions

26-6

HARQ CODEBOOK Enhancement

1. Enhancement on Type-2 HARQ codebook in NTN
2. Enhancement on Type-1 HARQ codebook in NTN
Yes

No

Per UE
No

No

Mandatory



	Apple [8]
	In feature 26-6, the HARQ codebook enhancement includes both enhanced type-1 HARQ codebook in NTN and enhanced type-2 HARQ codebook in NTN. In our view, the dynamic HARQ codebook and semi-static HARQ codebook could be two independent UE features, like in the Release 15 UE features. A UE supporting enhanced type-1 HARQ-ACK codebook does not have to support enhanced type-2 HARQ-ACK codebook, or vice versa. Also, the features of enhanced type-1 HARQ-ACK codebook and enhanced type-2 HARQ-ACK codebook should not be the mandatory features. For a UE not supporting these features, all the HARQ processes can be configured with feedback enabled. 

Furthermore, for the HARQ feedback transmissions, the time and frequency pre-compensation should be applied. Hence, features 26-1 and 26-2 should serve as the prerequisite feature groups. 

Proposal: Separate feature 26-6 for semi-static HARQ-ACK codebook enhancement and for dynamic HARQ-ACK codebook enhancement: 

•
Feature 26-6a for semi-static HARQ-ACK codebook enhancement.

•
Feature 26-6b for dynamic HARQ-ACK codebook enhancement.

•
Feature 26-6a and feature 26-6b are not mandatory features.

•
Feature 26-6a and feature 26-6b have prerequisite feature groups of 26-1 and 26-2.

	Qualcomm Incorporated [9]
	 26. NR_NTN_solutions

26-4

HARQ CODEBOOK Enhancement

Enhanced HARQ codebook Type 1 and Type 2
Yes

No

Per band

No

No

N/A 

Separate capabilities for Type 1 and Type 2. At least one has to be supported if 26-1 is supported, i.e. possible values = {type1-only, type2-only, both}.
Optional with capability signaling



	Nokia/Nokia Shanghai Bell [10]
	Instead of ”Mandatory”, it should say ”Optional with capability. This is a basic feature for UEs supporting NR over NTN.” In any case, considering these features are expected to be signalled together and with same signalling granularity, it is better to combine them into a single FG.
It is not clear what enhancement the FG refers to. We propose to change the text to: ” Support type-1 and type-2 HARQ codebook enhancements for feedback-disabled HARQ processes”

	SoftBank Corp. [11]
	It is not appropriate to define any features as Mandatory in Release-16 and later because UEs are always allowed not to implement. NTN is no exception to this rule. Furthermore, these features are not always necessary for HAPS as explained earlier. Thus, just saying “Mandatory” is a bit strong and does not address our concerns very well. We propose to apply conditional mandatory for this case, i.e. these futures can be mandatory for Release-17 UE supporting satellite access such as LEO and GEO.

Proposal: Mandatory/Optional column for 26-6, either Alt 1 or Alt 2 should be applied: 

-
Alt 1: Optional with capability signaling. For UE supporting satellite access, UE shall indicate this Feature Group is supported.

-
Alt 2: Optional with capability signaling. For UE supporting satellite band(s), UE shall indicate this FG is supported.

Note: the choice of Alt may be up to other working groups, e.g. RAN4. If satellite access is completely associated with band definition, Alt 2 is a better choice. 


	 26. NR_NTN_solutions
	26-7
	NTN Performance enhancement
	1. The maximum number of supported aggregation factor (i.e., pdsch-AggregationFactor) for DL PDSCH is [X]
FFS: X = 8, 16 or 32
	
	Yes
	No
	Particularly beneficial  in case HARQ feedback is disabled
	
	No
	No
	support mixture of FDD/TDD (for HAPS) and/or FR1/FR2 
	
	Optional


	Company
	Summary

	Huawei/HiSilicon [2]
	

	Xiaomi [3]
	

	Samsung [4]
	 26. NR_NTN_solutions

26-7

NTN Performance enhancement

Increased PDSCH aggregation factor
1. The maximum number of supported aggregation factor (i.e., pdsch-AggregationFactor) for DL PDSCH is [X]
FFS: X = 8, 16 or 32


	Intel Corporation [5]
	For FG 26-7 it is not clear if this FG is needed since the corresponding enhancement is not yet agreed in RAN1, i.e. if X = 8 is agreed then there is no changes comparing to the existing Rel. 16 specification. So, in our view the FG 26-7 shall be removed, it can be considered after the final decision on supported X value is made in RAN1.
 26. NR_NTN_solutions

26-7

NTN Performance enhancement

2. The maximum number of supported aggregation factor (i.e., pdsch-AggregationFactor) for DL PDSCH is [X]
FFS: X = 8, 16 or 32
Yes

No

Particularly beneficial  in case HARQ feedback is disabled

No

No

support mixture of FDD/TDD (for HAPS) and/or FR1/FR2 

Optional



	ZTE [6]
	Regarding the FG 26-7, according to the current discussion, there is no intention to explicit couple the supports on the larger aggregation factor for the case that the HARQ feedback is disabled. Then, the existing description in the column for consequence should be removed. Moreover, it should be noticed that if no new value is introduced, this feature group should be removed.
 26. NR_NTN_solutions

26-7

NTN Performance enhancement

1. The maximum number of supported aggregation factor (i.e., pdsch-AggregationFactor) for DL PDSCH is [X]
FFS: X = 8, 16 or 32
Yes

No

Particularly beneficial  in case HARQ feedback is disabled

No

No

support mixture of FDD/TDD (for HAPS) and/or FR1/FR2 

Optional



	Ericsson [7]
	Premature to have this row as the case X=8 would imply the existing functionality


	Apple [8]
	In feature 26-7, it is proposing a UE capability of receiving PDSCH with aggregation factor larger than or equal to 8. However, the feature name of “NTN performance enhancement” is too broad. Hence, we prefer to modify the feature name to reflect the exact capability, e.g., “increasing the aggregation factor of PDSCH transmission”. 

It is agreed that the maximum number of supported aggregated factor for PDSCH is [X], where the value of X is open between 8, 16, 32. If it is finally agreed that X is 8, then we do not need this feature at all. Hence, the whole feature is in brackets at this moment.  

Proposal: In feature 26-7, the feature group is named “increasing the aggregation factor of PDSCH transmission”. The whole feature is in brackets.

	Qualcomm Incorporated [9]
	 26. NR_NTN_solutions

26-5

Increased PDSCH AggregationFactor

The maximum number of supported aggregation factor (i.e., pdsch-AggregationFactor) for DL PDSCH is [X]

FFS: X = 8, 16 or 32
Yes

No

Cannot support lower link budget

per BC

Yes

No

N/A 

Optional with capability signaling



	Nokia/Nokia Shanghai Bell [10]
	· FG name is not descriptive, and we propose to change it to, e.g. ” Extended slot aggregation”

· Add candidate values to notes column. Since X=8 it is the same as legacy operation, this value is not needed as a capability.

	SoftBank Corp. [11]
	


	 26. NR_NTN_solutions
	26-8
	Support of polarization signalling in NR NTN
	1. UE polarization capability (RHCP, LHCP, Linear)
2. Polarization information for UL may be indicated in SIB by the network
3. UE assumes a same polarization for UL and DL, when the UL polarization information is absent.
	
	No
	No
	
	
	No
	No
	support mixture of FDD/TDD (for HAPS) and/or FR1/FR2 
	
	Optional


	Company
	Summary

	Huawei/HiSilicon [2]
	For 26-8, the component of polarization signaling should take the RAN1#106-e agreement into consideration and the updated component is as follows:

3. Support of polarization signaling in NR NTN

a) Support polarization indication reception in SIB indicating DL and/or UL polarization information using respective polarization type parameters to indicate: RHCP or LHCP or linearFFS: whether polarization signaling is per SSB

Proposal: For the feature of “Support of polarization signaling in NR NTN”, update the component according to the agreement of RAN1#106-e.

 26. NR_NTN_solutions

26-10
Support of polarization signalling reception in NR NTN

4. UE polarization capability (RHCP, LHCP, Linear)
1. Support polarization indication reception in SIB indicating DL and/or UL polarization information using respective polarization type parameters to indicate: RHCP or LHCP or linear

No

No

No

No

support mixture of FDD/TDD (for HAPS) and/or FR1/FR2 

Optional with capability signalling


	Xiaomi [3]
	26-8 is the UE feature for support of polarization signalling in NR NTN. The UE polarization capability (RHCP, LHCP, Linear) is described as one component of UE feature. However, it is not concluded that it is a UE capability yet as indicated in [4]. Thus it is suggested to remove “UE polarization capability (RHCP, LHCP, Linear)” in the description.

Proposal: Remove the description of “UE polarization capability (RHCP, LHCP, Linear)” in the UE feature 26-8.

	Samsung [4]
	

	Intel Corporation [5]
	For FG 26-8 components 2 and 3, it is not clear how these components are used by the gNB since the UE behaviour w.r.t. indication of polarization type is not agreed, i.e. this is just assistance information and it is up to the UE how it will be used. Thus, we propose to delete components 2 and 3 for FG 26-8.

For FG 26-8 component 1, combination of entries can be indicated if UE is able to support multiple polarisation types. It can be implemented by using indication of combination of values (e.g. {(RHCP, LHCP), (RHCP, LHCP, Linear)}). For FG 26-8 default value is needed. For example, it can be assumed that if FG 26-8 is absent then UE supports at least linear polarisation.
 26. NR_NTN_solutions

26-8

Support of polarization signalling in NR NTN

1. UE polarization capability (RHCP, LHCP, Linear)
2. Polarization information for UL may be indicated in SIB by the network
3. UE assumes a same polarization for UL and DL, when the UL polarization information is absent.
No

No

It is assumed by the network that UE supports at least linear polarization.
No

No

support mixture of FDD/TDD (for HAPS) and/or FR1/FR2 

Value range for component 1: {(RHCP, LHCP, Linear), (RHCP, LHCP), (RHCP), (LHCP), (Linear)}.
Optional



	ZTE [6]
	Regarding the FG 26-8, according to the current discussion, the indication of polarization information of DL or UL from gNB side is only for information instead of configuration to UE. In this case, there is no mandate behaviour or requirement to force the UE to support any polarization. Then, the whole FG-26-8 should be removed. If the further agreement on the polarization information reporting is achieved, new feature for this purpose can be defined.
In addition, in our view, the UE’s behaviour on frequency offset pre-compensation is mainly the UE’s implementation. It may not be needed to define the dedicated UE feature group for it. Then, FG-26-8 can be removed.
 26. NR_NTN_solutions

26-8

Support of polarization signalling in NR NTN

5. UE polarization capability (RHCP, LHCP, Linear) 
6. Polarization information for UL may be indicated in SIB by the network
7. UE assumes a same polarization for UL and DL, when the UL polarization information is absent.
No

No

No

No

support mixture of FDD/TDD (for HAPS) and/or FR1/FR2 

Optional



	Ericsson [7]
	The signaling is in system information. Should be mandatory for all UEs to support.
 26. NR_NTN_solutions

26-8

Support of polarization signalling in NR NTN

1. UE polarization capability (RHCP, LHCP, Linear)

2. Polarization information for UL may be indicated in SIB by the network
3. UE assumes a same polarization for UL and DL, when the UL polarization information is absent.
No

No

Per UE
No

No

Mandatory


	Apple [8]
	In feature 26-8, one component is polarization information for UL may be indicated in SIB by the network. It was agreed that the polarization information for DL is also indicated in SIB. Hence, we propose to add one component to cover DL polarization information. 

Proposal: In feature 26-8, add a new component “polarization information for DL is indicated in SIB by the network”.

	Qualcomm Incorporated [9]
	

	Nokia/Nokia Shanghai Bell [10]
	FG name is misleading, as the FG is not about the signalling, but about the UE being able to apply the information it receives in the signalling. We propose to change it to, e.g. “Utilization of polarization information in NR NTN”

	SoftBank Corp. [11]
	


General Comments
	Company
	Summary

	Huawei/HiSilicon [2]
	According to the agreement of HARQ enhancement in RAN1#102-e, the feature of HARQ feedback disabling should also be taken into consideration as follows:

4. Enabling/disabling on HARQ feedback

a) Enabling/disabling on HARQ feedback for downlink transmission should be at least configurable per HARQ process via UE specific RRC signaling. 

Proposal: “Disabling of HARQ feedback” is listed as one feature with component of “Disabling on HARQ feedback for downlink transmission should be at least configurable per HARQ process via UE specific RRC signaling”.

26. NR_NTN_solutions
26-6
Disabling of HARQ feedback
1. Disabling on HARQ feedback for downlink transmission should be at least configurable per HARQ process via UE specific RRC signaling.
Yes

No

No

No

support mixture of FDD/TDD (for HAPS) and/or FR1/FR2

Optional with capability signalling


	Xiaomi [3]
	In RAN1 104e meeting, an agreement on the K1 extension was made as follows:

Agreement:
For unpaired spectrum, extend the value range of K1 from (0..15) to (0..31) 

FFS: Whether there is an impact on the size of the PDSCH-to-HARQ_feedback timing indicator field in DCI.

The motivation to have extension of K1 is to support the contiguous DL slots in specific TDD deployment scenario. UE should be able to support this feature when operating with some specific TDD configuration. Thus this should be added as an optional UE feature.

Proposal: Add the extension of K1 value as the UE optional feature specifically to TDD cases. 

	Samsung [4]
	For NTN operations, the scheduling offsets, K_offset and K_mac, can be configured. Once those are configured by network, the UE should apply those values in many timing relationship, e.g., between PDSCH reception and the corresponding PUCCH transmission. For this, the following FG should be added.

 26. NR_NTN_solutions

26-x

Scheduling offsets

1. UE receives the scheduling offset (K_osffset) by SIB.

2. UE updates K_offset by MAC CE.

3. UE receives the configuration of K_MAC

4. UE applies K_offset and K_MAC
Same as FG26-1/2

This is the basic FG for NTN.



	Intel Corporation [5]
	

	ZTE [6]
	

	Ericsson [7]
	In particular, we propose to remove the misleading text “support mixture of FDD/TDD (for HAPS) and/or FR1/FR2” in the column “Capability interpretation for mixture of FDD/TDD and/or FR1/FR2”. 

· The issue related to “The capability interpretation for mixture of FDD/TDD and/or FR1/FR2” was asked in RAN2 LS [5], to which RAN1 answered in [6].

· Specifically, the issue occurs when there are multiple serving cells. This is however not the case for the NTN UE features defined in the table below. Therefore, the misleading text “support mixture of FDD/TDD (for HAPS) and/or FR1/FR2” in the column “Capability interpretation for mixture of FDD/TDD and/or FR1/FR2” should be removed.

Proposal: Remove the misleading text “support mixture of FDD/TDD (for HAPS) and/or FR1/FR2” in the column “Capability interpretation for mixture of FDD/TDD and/or FR1/FR2”

	Apple [8]
	One RAN1 objective in Release 17 NR NTN is timing relationship enhancement. UE needs to support this feature for proper uplink transmission scheduling. UE will receive cell specific K_offset or UE specific K_offset and apply them in various timing relationship enhancements, e.g., the transmission timing of DCI scheduled PUSCH (including CSI on PUSCH), the transmission timing of RAR grant scheduled PUSCH, the first transmission opportunity of PUSCH in configured grant type 2, the transmission timing of HARQ-ACK on PUCCH (including to MsgB), the CSI reference resource timing, the transmission timing of aperiodic SRS, MAC CE activation time for TA command, PDCCH ordered PRACH, etc.

Proposal: Introduce a new feature of “enhancing timing relationships using a time offset” with components:


UE receives cell specific K_offset or UE specific K_offset


UE applies K_offset in timing relationship enhancements

Besides K_offset, Release 17 NR NTN introduces another time offset K_mac, where K_mac is used to determine the UE-gNB RTT for RAR window offset calculation and to determine the activation time for downlink configuration MAC CE. The former part (i.e., UE-gNB RTT estimation) is considered as part of feature 26-3, while the latter part (i.e., MAC CE activation time) is not covered in [1]. Hence, we propose the following new feature for downlink configuration MAC CE activation timing. 

Proposal: Introduce a new feature of “enhancing DL configuration MAC CE timing relationship” with components:


UE receives K_mac


UE applies K_mac in determining the activation time for downlink configuration MAC CE

	Qualcomm Incorporated [9]
	How to indicate the support of legacy UE features in NTN is an important question concerning NTN UE features and capability signalling. NR NTN is developed with the assumption that any legacy NR feature, if needed, is supported. However, not all legacy UE features are applicable. Two options are:

· If a separate NTN container is used, legacy features applicable to NTN needs to be identified. This approach however does not promote the sharing of UE features between TN and NTN networks.

· If NR container is used, all NTN features must be per band or per band combination by default. Some legacy per-UE features may require different capability in NTN or may not be applicable to NTN.  In such case, we may create a separate column in UE feature table such as /TN/NTN differentiation; or declare some of the features not applicable to NTN bands.

To answer the above questions, we have the following proposal:

Proposal: 

•
NTN uses the NR capability container.

•
Legacy NR features are applicable to NTN by default and exceptions are handled only when requested. 

•
NTN UE features should be at least per band differentiated so that NTN and non-NTN capabilities can be independently set.

	Nokia/Nokia Shanghai Bell [10]
	

	SoftBank Corp. [11]
	Through the NTN WI in Rel-17, we have pointed out many times that satellite and HAPS have different characteristics and RAN1 should be careful when we use the terminologies “NTN” and/or “satellite” because it may imply the inclusion/exclusion of HAPS. RAN1 should make sure that the terminology is correctly used in the feature list in order to avoid giving a wrong message to outside 3GPP. 

Observation: RAN1 should make sure that the terminology “NTN” and “satellite” are correctly used in the feature list.

-
NTN includes HAPS: terminology “NTN” implies that the sentence applies to both satellite and HAPS

-
Satellite excludes HAPS:  terminology “satellite” implies that the sentence does not apply to HAPS


3 Discussion/Approval Items during RAN1 #106bis-e 

After review of contributions submitted to RAN1 #106bis-e in this agenda item, the following topics were identified by the moderator for discussion/approval during RAN1 #106bis-e. Companies submitted the following views on the moderator’s proposals. 
3.1  FG 26-1: Uplink Time pre-compensation
The preliminary RAN1 NR UE feature list in [1] was submitted to RAN1 #106-e for information only. It is important that during RAN1 #106bis-e, we agree a formal baseline for RAN1 #107-e. The focus of this meeting is thus to agree on the number of rows/FGs whereas the details of each row/FG can further be discussed at RAN1 #107-e. There seems to be consensus that this FG is needed. Regarding the FFS points, only those should be discussed during RAN1 #106bis-e whose resolution may result in the introduction of new feature groups. 

Proposal: Agree the following feature group incl. any changes highlighted in red as baseline for further discussions during RAN1 #107-e

· FFS points whose resolution may result in the introduction of new feature groups can be discussed during RAN1 #106bis-e
	 26. NR_NTN_solutions
	26-1
	Uplink Time pre-compensation
	1. UE specific TA calculation in RRC_IDLE and RRC_INACTIVE states based on its GNSS-acquired position and the serving satellite ephemeris.
2. UE specific TA calculation in RRC_CONNECTED state based on its GNSS-acquired position and the serving satellite ephemeris.

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

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

5. [UE (re)acquire the serving satellite ephemeris and common TA upon the expiration of the corresponding validity timer.]
	
	No
	No
	Release 17 UE cannot access [NTN/ satellite]
	[Per UE]
	No
	No
	[support mixture of FDD/TDD (for HAPS) and/or FR1/FR2] 
	An NTN UE is required to at least support UE specific TA calculation based at least on its GNSS-acquired position and the serving satellite ephemeris.
	Mandatory

Optional with capability signalling 

For UE supports NR NTN, UE must indicate this FG is supported.

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


	Company
	Comments/Questions/Suggestions

	Nokia, NSB
	We support the FL proposal Component 5 requires more discussion, as preferably the UE (re)acquires the service satellite ephemeris and common TA prior to the expiry of the timer. Otherwise there will be a gap where UE cannot communicate to the NTN system.

	LG Electronics
	· Regarding 5, it is still under discussion on whether to separately support validity duration for ephemeris and common TA. So, this can be discussed after RAN1 made some agreement on this issue. Beside, validity timer can be revised to validity duration.

· We are ok with add Note, so the bracket can be removed.

	Ericsson
	Agree that this row is needed

	Apple
	We support the feature in general. 

Instead of adding a note of this feature is applicable to NTN cell, we think it is defined as per band feature. In other words, UE not operating in NTN band does not need to support this feature.  

	Samsung
	Support

	Intel
	Support the proposal. 

FG component 5 can be discussed after more progress on UE behavior w.r.t. validity timer is achieved.

	ZTE
	Support this proposal. We prefer to keep this feature per UE.

	Huawei, HiSilicon
	Agree to have this FG. 

Fine to put component 5 in bracket for now and wait for more progress on validity timer.

Regarding the note in the last column, we are not sure whether the intention is to imply this FG is per band. This is a bit conflicting to the other column it is indicated per UE.

	SoftBank
	For Mandatory/Optional, we suppose to add [ ] below.
· For UE supports NR [NTN / satellite / satellite band(s)], UE must indicate this FG is supported.
· [Note: This UE feature group is applicable only for NR  [NTN / satellite / satellite band(s)] cell, for terrestrial cell this feature is not supported]
We see no urgent need to solve this terminology issue for now, but it should be clarified until the completion of Feature list work.

	NTT DOCOMO
	We support this row and details can be discussed later.

	CATT
	Generally support. With respect to component 5, discussions should be delayed. Besides, validity timer hasn’t  agreements on  per cell or per UE. We suggest validity timer is per cell.

	CMCC
	In the 8th column (Consequence if the feature is not supported by the UE), add non-satellite scenarios, such as, 

· Release 17 UE cannot access [NTN/ satellite / HAPS /ATG]
In the 9th column (Type), support per UE, since ATG may use the TN band.
In the 12th column (Capability interpretation for mixture of FDD/TDD and/or FR1/FR2), add ATG scenario, such as,
· [support mixture of FDD/TDD (for HAPS and/or ATG) and/or FR1/FR2] 

	MediaTek
	Support.

Since 26-1 and 26-2 are both needed for UE pre-compensation, these could be merged as required sub-components in UE time and frequency pre-compensation component combining 26-1, 26-2. This would seem simpler. The overall feature is NTN and contain a list of the components / sub-components. The other to look at this is that without UE time and frequency pre-compensation UE cannot support NTN feature. 
Add in the notes column “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”
Add in the notes column  for validity timer “FFS: Associated UE behaviour if the UE does not read the ephemeris within the validity duration. FFS: Whether the same validity duration can be applied for Common TA.”

	QC
	We believe the feature has to be per band. 


3.2 FG 26-2: Uplink Frequency/Doppler pre-compensation
The preliminary RAN1 NR UE feature list in [1] was submitted to RAN1 #106-e for information only. It is important that during RAN1 #106bis-e, we agree a formal baseline for RAN1 #107-e. The focus of this meeting is thus to agree on the number of rows/FGs whereas the details of each row/FG can further be discussed at RAN1 #107-e. There seems to be consensus that this FG is needed. Regarding the FFS points, only those should be discussed during RAN1 #106bis-e whose resolution may result in the introduction of new feature groups. 

Proposal: Agree the following feature group incl. any changes highlighted in red as baseline for further discussions during RAN1 #107-e

· FFS points whose resolution may result in the introduction of new feature groups can be discussed during RAN1 #106bis-e

	 26. NR_NTN_solutions
	26-2
	Uplink Frequency/Doppler pre-compensation
	1. In RRC_IDLE and RRC_INACTIVE states calculate frequency pre-compensation to counter shift the Doppler experienced on the service link.

2. in RRC_CONNECTED states, calculate frequency pre-compensation to counter shift the Doppler experienced on the service link.
	
	No
	No
	Release 17 UE cannot access [NTN/ satellite]
	[Per UE]
	No
	No
	[support mixture of FDD/TDD (for HAPS) and/or FR1/FR2] 
	An NR NTN UE shall be capable of at least using its acquired GNSS position and satellite ephemeris to calculate frequency pre-compensation to counter shift the Doppler experienced on the service link.
	Mandatory

Optional with capability signalling 

For UE supports NR NTN, UE must indicate this FG is supported.

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


	Company
	Comments/Questions/Suggestions

	Nokia, NSB
	We support the FL proposal in general, but component 1 is unclear. Is it applicable to DL only or also to UL? It would be good to make these more clear.

	Ericsson
	Agree that this row is needed

	Apple
	We support the feature in general.

Instead of adding a note of this feature is applicable to NTN cell, we think it is defined as “per band” feature. In other words, UE not operating in NTN band does not need to support this feature. 

	Samsung
	Support

	Intel
	Agree with the proposal

	ZTE
	Support this proposal. We prefer to keep this feature per UE.

	Huawei, HiSilicon
	Agree to have this FG. 

Regarding the note in the last column, we are not sure whether the intention is to imply this FG is per band. This is a bit conflicting to the other column it is indicated per UE.

	SoftBank
	For Mandatory/Optional, we suppose to add [ ] below.
· For UE supports NR [NTN / satellite / satellite band(s)], UE must indicate this FG is supported.
· [Note: This UE feature group is applicable only for NR  [NTN / satellite / satellite band(s)] cell, for terrestrial cell this feature is not supported]
We see no urgent need to solve this terminology issue for now, but it should be clarified until the completion of Feature list work.

	NTT DOCOMO
	We support this row and details can be discussed later.

	CATT
	Generally support. 

However, add the Downlink frequency/Doppler pre-compensation as new FG. If network doesn’t  perform common frequency pre-compensation in service downlink, UE need perform Downlink frequency/Doppler pre-compensation.

	CMCC
	In the 8th column (Consequence if the feature is not supported by the UE), add non-satellite scenarios, such as, 

· Release 17 UE cannot access [NTN/ satellite / HAPS /ATG]
In the 9th column (Type), support per UE, since ATG may use the TN band.

In the 12th column (Capability interpretation for mixture of FDD/TDD and/or FR1/FR2), add ATG scenario, such as,

· [support mixture of FDD/TDD (for HAPS and/or ATG) and/or FR1/FR2] 

	MediaTek
	Support.

Since 26-1 and 26-2 are both needed for UE pre-compensation, these could be merged as required sub-components in UE time and frequency pre-compensation component combining 26-1, 26-2. This would seem simpler. The overall feature is NTN and contain a list of the components / sub-components. The other to look at this is that without UE time and frequency pre-compensation UE cannot support NTN feature.

	QC
	Agree the row is needed. But the feature should be per band.


3.3 FG 26-3: Start of RAR window 
The preliminary RAN1 NR UE feature list in [1] was submitted to RAN1 #106-e for information only. It is important that during RAN1 #106bis-e, we agree a formal baseline for RAN1 #107-e. The focus of this meeting is thus to agree on the number of rows/FGs whereas the details of each row/FG can further be discussed at RAN1 #107-e. There seems to be consensus that this FG is needed. Regarding the FFS points, only those should be discussed during RAN1 #106bis-e whose resolution may result in the introduction of new feature groups. 

Proposal: Agree the following feature group incl. any changes highlighted in red as baseline for further discussions during RAN1 #107-e

· FFS points whose resolution may result in the introduction of new feature groups can be discussed during RAN1 #106bis-e

	 26. NR_NTN_solutions
	26-3
	Start of RAR window Enhancement on the timing relationship
	1. estimate of UE-gNB RTT
2. delaying the start of ra-ResponseWindow [by UE-gNB RTT]
3. delaying the start of msgB-ResponseWindow [by UE-gNB RTT]
4. FFS: delaying the scheduling of PUSCH, PUCCH and PDCCH ordered PRACH, CSI reference resource,  transmission of aperiodic SRS with cell-specific K_offset
5. FFS: delaying the UE action and assumption on a downlink configuration carried by MAC CE command by K_mac if it is indicated
	[26-1][26-2]
	No
	No
	Due to large propagation delay in [in some scenarios of] NTN the UE RAR is not expected within a few milliseconds like in TN. The UE does not need to  monitor the PDCCH for RAN right after transmitting RA Preamble.
	[Per UE]
	No
	No
	[support mixture of FDD/TDD (for HAPS) and/or FR1/FR2] 
	
	Mandatory

Optional with capability signalling 

For UE supports NR NTN, UE must indicate this FG is supported.

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


	Company
	Comments/Questions/Suggestions

	Nokia, NSB
	We support the FL proposal in general, but it is not clear if the new components are needed. Consequence should be simplified to “UE cannot access NTN/satellite”. 

	LG Electronics
	· We prefer to keep FG 26-3 as Start of RAR window unless FFS is removed in bullet 4 and 5. 

	Ericsson
	Agree that this row is needed

	Apple
	We think the two newly added components could be two new FGs (as in Section 3.9). Hence, we do not need to add these two components in this FG. 

This feature “start of RAR window” could be a separate feature which involves both K_offset and K_mac. 

Also, we think this feature is “per band”. 

	Samsung
	Support

	Intel
	Agree with the proposal.

Newly introduced components are OK.

	ZTE
	Agree. 

	Huawei, HiSilicon
	Agree to have this FG. 

Not sure why there are FFS for Component 4 and 5. Cell-specific K_offset and K_mac are broadcasted in SIB and NTN UEs shall support this basic functionality.

Regarding the note in the last column, we are not sure whether the intention is to imply this FG is per band. This is a bit conflicting to the other column it is indicated per UE.

	SoftBank
	For Mandatory/Optional, we suppose to add [ ] below.
· For UE supports NR [NTN / satellite / satellite band(s)], UE must indicate this FG is supported.
· [Note: This UE feature group is applicable only for NR  [NTN / satellite / satellite band(s)] cell, for terrestrial cell this feature is not supported]
We see no urgent need to solve this terminology issue for now, but it should be clarified until the completion of Feature list work.

	NTT DOCOMO
	We support this row and details can be discussed later.

	CATT
	Separate the FGS into three, respectively “Enhancement on the timing relationship utilizing UE-gNB RTT”, “Enhancement on the timing relationship utilizing K_offset” and “Enhancement on the timing relationship utilizing K_mac”.

	CMCC
	In the 9th column (Type), support per UE, since ATG may use the TN band.

In the 12th column (Capability interpretation for mixture of FDD/TDD and/or FR1/FR2), add ATG scenario, such as,

· [support mixture of FDD/TDD (for HAPS and/or ATG) and/or FR1/FR2] 

	MediaTek
	Support

The FFS in component column could be moved to Notes column, as these are under discussions in RAN1.

Since 26-3 and 26-4 are needed for timing relationships, there could be merged as required sub-components in timing relationship enhancements combining 26-3, 26-4. This would seem simpler. The overall feature is NTN and contain a list of the components / sub-components.

	QC
	Support. Again the feature needs to be per band.


3.4 FG 26-4: UE reporting of information about the UE specific TA pre-compensation
The preliminary RAN1 NR UE feature list in [1] was submitted to RAN1 #106-e for information only. It is important that during RAN1 #106bis-e, we agree a formal baseline for RAN1 #107-e. The focus of this meeting is thus to agree on the number of rows/FGs whereas the details of each row/FG can further be discussed at RAN1 #107-e. There seems to be consensus that this FG is needed. Regarding the FFS points, only those should be discussed during RAN1 #106bis-e whose resolution may result in the introduction of new feature groups. 

Proposal: Agree the following feature group incl. any changes highlighted in red as baseline for further discussions during RAN1 #107-e

· FFS points whose resolution may result in the introduction of new feature groups can be discussed during RAN1 #106bis-e

	 26. NR_NTN_solutions
	26-4
	UE reporting of information about the UE specific TA pre-compensation
	1. [Support/The exact content of] UE reporting of information about the UE specific TA pre-compensation
2. FFS: frequency of the reports
3. FFS: granularity of the reported content

	[26-1][26-2]
	Yes
	No
	
	[Per UE]
	No
	No
	[support mixture of FDD/TDD (for HAPS) and/or FR1/FR2] 
	
	[Optional] with capability signalling 

[For UE supports NR NTN, UE must indicate this FG is supported.]
[Note: This UE feature group is applicable only for NR NTN cell, for terrestrial cell this feature is not supported] 


	Company
	Comments/Questions/Suggestions

	Nokia, NSB
	We support the FL proposal. In addition, in our view components 2 and 3 are not needed.

	Ericsson
	· Agree that this row is needed
· This is an optimization feature that helps network schedule better for individual UE, and thus NTN UE does not have to support it.

	Apple
	We support the feature in general. 

We think this feature is “per band”. We do not think this feature is a basic feature for NTN. If UE does not report information about UE specific TA, then it uses cell specific TA. 

	Samsung
	Support

	Intel
	Support the proposal

	ZTE
	Agree and details can be refined after decision. 

	Huawei, HiSilicon
	Agree to have this FG. 

Component 2 and 3 can be removed since it is implicitly included in component 1.

Regarding the note in the last column, we are not sure whether the intention is to imply this FG is per band. This is a bit conflicting to the other column it is indicated per UE.

	SoftBank
	For Mandatory/Optional, we suppose to add [ ] below.
· For UE supports NR [NTN / satellite / satellite band(s)], UE must indicate this FG is supported.
· [Note: This UE feature group is applicable only for NR  [NTN / satellite / satellite band(s)] cell, for terrestrial cell this feature is not supported]
We see no urgent need to solve this terminology issue for now, but it should be clarified until the completion of Feature list work.

	NTT DOCOMO
	We support this row and details can be discussed later.

	CATT
	We think that the pre-compensation TA is UE’s TA = UE specific TA + common TA, and “UE reporting of information about the UE specific TA” is not only used in pre-compensation. The description needs to be modified.

UE reporting of information about the UE specific TA pre-compensation.

	CMCC
	In the 9th column (Type), support per UE, since ATG may use the TN band.

In the 12th column (Capability interpretation for mixture of FDD/TDD and/or FR1/FR2), add ATG scenario, such as,

· [support mixture of FDD/TDD (for HAPS and/or ATG) and/or FR1/FR2] 


	MediaTek
	Support

The FFS in component column could be moved to Notes column, as these are under discussions in RAN1.

Since 26-3 and 26-4 are needed for timing relationships, there could be merged as required sub-components in timing relationship enhancements combining 26-3, 26-4. This would seem simpler. The overall feature is NTN and contain a list of the components / sub-components.


3.5 FG 26-5: Increasing the number of HARQ processes
The preliminary RAN1 NR UE feature list in [1] was submitted to RAN1 #106-e for information only. It is important that during RAN1 #106bis-e, we agree a formal baseline for RAN1 #107-e. The focus of this meeting is thus to agree on the number of rows/FGs whereas the details of each row/FG can further be discussed at RAN1 #107-e. There seems to be consensus that this FG is needed. Regarding the FFS points, only those should be discussed during RAN1 #106bis-e whose resolution may result in the introduction of new feature groups. 

Proposal: Agree the following feature group incl. any changes highlighted in red as baseline for further discussions during RAN1 #107-e

· FFS points whose resolution may result in the introduction of new feature groups can be discussed during RAN1 #106bis-e

	 26. NR_NTN_solutions
	26-5
	Increasing the number of HARQ processes
	1. FFS: The maximal supported HARQ process number is [32] for both UL and [32] for DL
2. Support on the maximal HARQ process number is up to UE capability
	
	Yes
	No
	[Increasing the number of HARQ processes avoids HARQ stalling]
	[Per FSPC]
	No
	No
	[support mixture of FDD/TDD (for HAPS) and/or FR1/FR2] 
	
	Optional with capability signalling


	Company
	Comments/Questions/Suggestions

	Nokia, NSB
	We support the FL proposal

	LG Electronics
	· Remove FFS on bullet 1. Since we have following agreement made in RAN1#103-e.

Agreement:
· Enhanced HARQ process ID indication is supported for DCI 0-2/1-2 and DCI 0-1/1-1 by at least one of following:

· Option 1: Slot index as the MSB

· Option 1-a:Slot index as the LSB 

· Option 2: Reusing one bit from other bit field

· Option 3: Extending the HARQ process ID field up to 5 bits 

· FFS: DCI 0-0/1-0

· Note: 32 is taken as maximal supported HARQ processes number for both UL and DL

 

· Regarding bullet 2, we don’t have such agreement. So, bracket or FFS is required.

	Ericsson
	· Agree that this row is needed
· More detailed comments:
· It shouldn’t be FSPC. In Rel-15, supporting up to 16 HARQ processes is a basic feature, i.e., mandatory without capability signaling, and certainly it’s per UE. Here the support is optional, but the support should continue to be per UE.

	Apple
	Support the proposal. 

	Samsung
	Support

	ZTE
	It should be per UE as additional capability. 

	Huawei, HiSilicon
	Agree to have this FG. 

One general comment is that this FG is also be beneficial for TN deployment. Moreover, It was also agreed this feature will be supported for above 56.2 GHz. In the end, it may be good to have a separate FG not tying to NTN.

On component 1, agree with LG to remove FFS and bracket.

On component 2, there is no agreement to support capability reporting, we prefer to remove it for now.

Agree with Ericsson that this FG is per UE. 

	NTT DOCOMO
	We support this row and details can be discussed later.

	CATT
	Regarding bullet 1, Remove FFS. 
Regarding bullet 2, we don’t have such agreement. 

	CMCC
	In the 9th column (Type), it should be per UE.

In the 12th column (Capability interpretation for mixture of FDD/TDD and/or FR1/FR2), add ATG scenario, such as,

· [support mixture of FDD/TDD (for HAPS and/or ATG) and/or FR1/FR2] 

	MediaTek
	Support

	QC
	Since it’s a UE capability, we should separate DL and UL. 


3.6 FG 26-6: HARQ codebook Enhancement
The preliminary RAN1 NR UE feature list in [1] was submitted to RAN1 #106-e for information only. It is important that during RAN1 #106bis-e, we agree a formal baseline for RAN1 #107-e. The focus of this meeting is thus to agree on the number of rows/FGs whereas the details of each row/FG can further be discussed at RAN1 #107-e. There seems to be consensus that this FG is needed. Regarding the FFS points, only those should be discussed during RAN1 #106bis-e whose resolution may result in the introduction of new feature groups. 

Proposal: 
Alt. 1: Agree the following feature group incl. any changes highlighted in red as baseline for further discussions during RAN1 #107-e

· FFS points whose resolution may result in the introduction of new feature groups can be discussed during RAN1 #106bis-e

	 26. NR_NTN_solutions
	26-6
	HARQ codebook Enhancement [due to HARQ disabling]
	1. Enhancement on Type-2 HARQ codebook in NTN
2. FFS: Enhancement on Type-1 HARQ codebook in NTN
3. FFS: Disabling of HARQ feedback for DL transmission
	[26-1, 26-2]
	Yes
	No
	
	[Per UE]
	No
	No
	[support mixture of FDD/TDD (for HAPS) and/or FR1/FR2] 
	
	Mandatory

Optional with capability signalling 

[For UE supports NR NTN, UE must indicate this FG is supported.]
[Note: This UE feature group is applicable only for NR NTN cell, for terrestrial cell this feature is not supported]


· Alt. 2: Alt. 1: Agree the following two feature groups incl. any changes highlighted in red as baseline for further discussions during RAN1 #107-e
	 26. NR_NTN_solutions
	26-6
	Type-2 HARQ codebook Enhancement 
	1. Enhancement on Type-2 HARQ codebook in NTN
2. Enhancement on Type-1 HARQ codebook in NTN
	[26-1, 26-2]
	Yes
	No
	
	[Per UE]
	No
	No
	[support mixture of FDD/TDD (for HAPS) and/or FR1/FR2] 
	
	Mandatory

Optional with capability signalling 

[For UE supports NR NTN, UE must indicate this FG is supported.]
[Note: This UE feature group is applicable only for NR NTN cell, for terrestrial cell this feature is not supported]

	 26. NR_NTN_solutions
	26-6a
	Type-1 HARQ codebook enhancement 
	1. Enhancement on Type-1 HARQ codebook in NTN
	[26-1, 26-2]
	Yes
	No
	
	[Per UE]
	No
	No
	[support mixture of FDD/TDD (for HAPS) and/or FR1/FR2] 
	
	Optional with capability signalling 

[For UE supports NR NTN, UE must indicate this FG is supported.]
[Note: This UE feature group is applicable only for NR NTN cell, for terrestrial cell this feature is not supported]


	Company
	Comments/Questions/Suggestions

	Nokia, NSB
	The baseline should be the core feature, which is disabling of HARQ processes. Perhaps we need a modified Alt1, where the FG name would be “HARQ feedback disabling and associated HARQ codebook enhancements”

	LG Electronics
	· We are fine either Alt 1 and Alt 2. One comment is RAN1 still discussing on the enhancement of Type-3 HARQ codebook. So, we would like to add FFS: Enhancement of Type-3 HARQ codebook in NTN. 

	Ericsson
	· Alt. 2 is more friendly from implementation and testing point of view

· More detailed comments:
· There is no need to have [26-1/2] as prerequisite.

	Apple 
	We support Alt. 2. 

In NR release 15, the type-1 HARQ codebook and type-2 HARQ codebook are two separate UE features. Hence, we do not see why we have a single UE feature of enhanced type-1 and type-2 HARQ codebook. 

	ZTE
	Alt-2 is fine. 

	Huawei, HiSilicon
	Prefer Alt.2 to have separate FGs.

We don’t think the enhancement to HARQ-ACK codebook is a basic feature group. Therefore,

· For the “Prerequisite feature groups”, we suggest to remove [26-1, 26-2] 

·  In the last column, we suggest to remove [For UE supports NR NTN, UE must indicate this FG is supported.] and [Note: This UE feature group is applicable only for NR NTN cell, for terrestrial cell this feature is not supported]

	SoftBank
	For Mandatory/Optional, we suppose to add [ ] below.
· For UE supports NR [NTN / satellite / satellite band(s)], UE must indicate this FG is supported.
· [Note: This UE feature group is applicable only for NR  [NTN / satellite / satellite band(s)] cell, for terrestrial cell this feature is not supported]
We see no urgent need to solve this terminology issue for now, but it should be clarified until the completion of Feature list work.

	NTT DOCOMO
	Either Alt 1 or Alt 2 is fine. Details can be discussed later.

	CATT
	Alt. 2 is better.

	CMCC
	Alt 2 is better.

In the 9th column (Type), support per UE, since ATG may use the TN band.

In the 12th column (Capability interpretation for mixture of FDD/TDD and/or FR1/FR2), add ATG scenario, such as,

· [support mixture of FDD/TDD (for HAPS and/or ATG) and/or FR1/FR2] 

	QC
	Support Alt 2.


3.7 FG 26-7: NTN Performance enhancement
The preliminary RAN1 NR UE feature list in [1] was submitted to RAN1 #106-e for information only. It is important that during RAN1 #106bis-e, we agree a formal baseline for RAN1 #107-e. The focus of this meeting is thus to agree on the number of rows/FGs whereas the details of each row/FG can further be discussed at RAN1 #107-e. The majority of companies seems to agree that this FG is needed, however, three companies prefer to remove the FG. Regarding the FFS points, only those should be discussed during RAN1 #106bis-e whose resolution may result in the introduction of new feature groups. 

Proposal: Agree the following feature group incl. any changes highlighted in red as baseline for further discussions during RAN1 #107-e

· FFS points whose resolution may result in the introduction of new feature groups can be discussed during RAN1 #106bis-e
	 26. NR_NTN_solutions
	26-7
	NTN Performance enhancement Increased PDSCH aggregation factor
	1. The maximum number of supported aggregation factor (i.e., pdsch-AggregationFactor) for DL PDSCH is [X]
FFS: X = 8, 16 or 32
	
	Yes
	No
	Particularly beneficial  in case HARQ feedback is disabled Cannot support lower link budget
	[Per BC]
	[No]
	No
	[support mixture of FDD/TDD (for HAPS) and/or FR1/FR2] 
	
	Optional with capability signalling


	Company
	Comments/Questions/Suggestions

	Nokia, NSB
	We support the FL proposal.

	Ericsson
	· This is ongoing discussion. So, we don’t agree to this feature group at this stage, because it’s immature to have this row as the case X=8 would imply the existing functionality.

· More detailed comments
· It should be per UE as in Rel-15

	Apple
	We may hold the discussion of this feature for a new RAN1 agreement on the value of X. 

	Samsung
	Support

	Intel
	We cannot agree this FG until we agree to support X > 8 for NR NTN.

	ZTE
	Pending for decision and it should be per UE.

	Huawei, HiSilicon
	We can wait for further agreement on value of X.

	NTT DOCOMO
	We can wait corresponding agreements.

	CATT
	We should wait for the conclusion in 8.4.3.

	CMCC
	In the 9th column (Type), support per UE, since ATG may use the TN band.

In the 12th column (Capability interpretation for mixture of FDD/TDD and/or FR1/FR2), add ATG scenario, such as,

· [support mixture of FDD/TDD (for HAPS and/or ATG) and/or FR1/FR2] 


	MediaTek
	Under discussion in RAN1.

	QC
	Suggest to wait for associated agreement.


3.8 FG 26-8: Support of polarization signallingin NR NTN
The preliminary RAN1 NR UE feature list in [1] was submitted to RAN1 #106-e for information only. It is important that during RAN1 #106bis-e, we agree a formal baseline for RAN1 #107-e. The focus of this meeting is thus to agree on the number of rows/FGs whereas the details of each row/FG can further be discussed at RAN1 #107-e. The majority of companies seems to agree that this FG is needed, however, two companies prefer to remove the FG.Regarding the FFS points, only those should be discussed during RAN1 #106bis-e whose resolution may result in the introduction of new feature groups. 

Proposal: Agree the following feature group incl. any changes highlighted in red as baseline for further discussions during RAN1 #107-e

· FFS points whose resolution may result in the introduction of new feature groups can be discussed during RAN1 #106bis-e

	 26. NR_NTN_solutions
	26-8
	Support of polarization [signalling/ information/reception] in NR NTN
	1. UE polarization capability (RHCP, LHCP, Linear) 
2. Polarization information for UL may be indicated in SIB by the network
3. UE assumes a same polarization for UL and DL, when the UL polarization information is absent.
1) Support polarization indication reception in SIB indicating DL and/or UL polarization information using respective polarization type parameters to indicate: RHCP or LHCP or linear

2) FFS: polarization information for DL is indicated in SIB by the network
	
	No
	No
	[It is assumed by the network that UE supports at least linear polarization]
	[Per UE]
	No
	No
	[support mixture of FDD/TDD (for HAPS) and/or FR1/FR2] 
	[Value range for component 1: {(RHCP, LHCP, Linear), (RHCP, LHCP), (RHCP), (LHCP), (Linear)}]
	Optional with capability signalling


	Company
	Comments/Questions/Suggestions

	Nokia, NSB
	The feature is not clear, as it just says UE is capable of reading some information but not what it does with that information, which is the actual relevant part. 

	Ericsson
	· Agree that this row is needed

· More detailed comments

· For UE supports NR NTN, UE must indicate this FG is supported, b/c the info is signaled in system information and all the UEs should be able to receive it.

	Apple
	Fine with the proposal. This feature is “per band”. 

	Samsung
	Support

	Intel
	The proposal is fine for us. 

Component 2 can be removed

	ZTE
	There is no need to define this feature since such indication is just gNB’s behavior.

	Huawei, HiSilicon
	Support

Component 2 is not needed.

	NTT DOCOMO
	We should wait discussion progress on polarization perspective.

	CATT
	Agree

	MediaTek
	Support

	
	


3.9 Additional feature groups in the 26-x family of NTN features
The following new feature group in the 26-x family of NTN features was proposed by one or more companies during RAN1 #106bis-e. Please indicate in the table below whether you agree with the introduction of such a new row/FG. 
At this point, it is not important whether you agree with the exact details of the proposed new FG. Rather you should indicate whether you see the need for introducing such a feature group in principle.
	 26. NR_NTN_solutions
	26-x
	UE-specific K_offset 
	1. Reception of UE-specific K_offset via MAC-CE
2. delaying the scheduling of PUSCH, PUCCH and PDCCH ordered PRACH, CSI reference resource,  transmission of aperiodic SRS with UE-specific Koffset
	26-3, 26-4
	Yes
	No
	
	
	No
	No
	support mixture of FDD/TDD (for HAPS) and/or FR1/FR2
	
	Optional with capability signalling


	Company
	Comments/Questions/Suggestions

	Nokia, NSB
	This could be considered as a component to the main NTN feature instead. It is not clear if there is any value having it as an optional capability. 

	Ericsson
	Agree that this row is needed

	Apple
	We support this new feature. 

	Samsung
	This feature needs to be a basic FG for NTN.

	ZTE
	Support

	Huawei, HiSilicon
	Support to have this FG

	NTT DOCOMO
	We support this row and details can be discussed later.

	CATT
	This should be considered together with the enhancement timing relationship utilizing K_offset.

	CMCC
	In the 9th column (Type), support per UE, since ATG may use the TN band.

In the 12th column (Capability interpretation for mixture of FDD/TDD and/or FR1/FR2), add ATG scenario, such as,

· [support mixture of FDD/TDD (for HAPS and/or ATG) and/or FR1/FR2] 


	MediaTek
	Support

Since 26-x is for timing relationships, it could be merged as required sub-components in timing relationship enhancements combining 26-3, 26-4. This would seem simpler. The overall feature is NTN and contain a list of the components / sub-components.

	QC
	Support


The following new feature group in the 26-x family of NTN features was proposed by one or more companies during RAN1 #106bis-e. Please indicate in the table below whether you agree with the introduction of such a new row/FG. 
At this point, it is not important whether you agree with the exact details of the proposed new FG. Rather you should indicate whether you see the need for introducing such a feature group in principle.
	26. NR_NTN_solutions
	26-x
	Disabling of HARQ feedback
	1. Disabling on HARQ feedback for downlink transmission should be at least configurable per HARQ process via UE specific RRC signaling.
	
	Yes
	No
	
	
	No
	No
	support mixture of FDD/TDD (for HAPS) and/or FR1/FR2
	
	Optional with capability signalling


	Company
	Comments/Questions/Suggestions

	Nokia, NSB
	This is strongly coupled with FG26-6, it should be considered together with that one.

	Ericsson
	No.

· This row can be combined with the row(s) on HARQ codebook enhancement.

	Apple
	This feature may be discussed together with HARQ codebook enhancement features.  

	Samsung
	Support, as suggested as a separate FG.

	ZTE
	It’s fine to take it as separate one since more details including whether combination of the retransmission TB based on disabled HARQ process may also up to this feature.

	Huawei, HiSilicon
	Fine to combine this with HARQ-ACK codebook enhancement.

	NTT DOCOMO
	This can be included in 26-6.

	CATT
	Combine with 26-6.

	CMCC
	In the 9th column (Type), support per UE, since ATG may use the TN band.

In the 12th column (Capability interpretation for mixture of FDD/TDD and/or FR1/FR2), add ATG scenario, such as,

· [support mixture of FDD/TDD (for HAPS and/or ATG) and/or FR1/FR2] 


	MediaTek
	It can be merged with 26.6


The following new feature group in the 26-x family of NTN features was proposed by one or more companies during RAN1 #106bis-e. Please indicate in the table below whether you agree with the introduction of such a new row/FG. 
At this point, it is not important whether you agree with the exact details of the proposed new FG. Rather you should indicate whether you see the need for introducing such a feature group in principle.
· Alt. 1
	 26. NR_NTN_solutions
	26-x
	Scheduling offsets
	1. UE receives the scheduling offset (K_osffset) by SIB.

2. UE updates K_offset by MAC CE.

3. UE receives the configuration of K_MAC

4. UE applies K_offset and K_MAC

	
	
	
	
	
	
	
	
	
	Optional with capability signalling 

For UE supports NR NTN, UE must indicate this FG is supported.


· Alt. 1
	 26. NR_NTN_solutions
	26-x
	Scheduling offsets
	1. UE receives the scheduling offset (K_osffset) by SIB.

2. UE updates K_offset by MAC CE.
	
	
	
	
	
	
	
	
	
	Optional with capability signalling 

For UE supports NR NTN, UE must indicate this FG is supported.

	 26. NR_NTN_solutions
	26-x
	Scheduling offsets
	1. UE receives the configuration of K_MAC

2. UE applies K_offset and K_MAC

	
	
	
	
	
	
	
	
	
	Optional with capability signalling 

For UE supports NR NTN, UE must indicate this FG is supported.


	Company
	Comments/Questions/Suggestions

	Nokia, NSB
	If needed, these should be components of 26-1 as this would be basic operation. Information received in SIB should simply be followed.

	Ericsson
	· One row is sufficient for the K_mac

· There is no need for a row for UE to receive K_offset in system information while the row for UE specific K_offset is captured in the row at the beginning of this section

	Apple 
	We prefer the latter alternative, i.e., separation of two features, one related to K_offset, one related to K_mac. For K_mac, we may clarify it is applicable to DL configuration MAC CE activation timing only. 

	Samsung 
	Either one is okay.

	ZTE
	Alt-1 is preferred.

	Huawei, HiSilicon
	No need to have the FG(s) given the component 4 and 5 in 26-3.

	SoftBank
	For Mandatory/Optional, we suppose to add [ ] below.

-
For UE supports NR [NTN / satellite / satellite band(s)], UE must indicate this FG is supported.

We see no urgent need to solve this terminology issue for now, but it should be clarified until the completion of Feature list work.

	NTT DOCOMO
	Same view with Ericsson. K_offset part is already captured at the beginning of this secion.

	CATT
	Separation is better.

	MediaTek
	Alt 1 is better

Since 26-x is needed for timing relationships, it could be merged as required sub-components in timing relationship enhancements combining 26-3, 26-4. This would seem simpler. The overall feature is NTN and contain a list of the components / sub-components.


4 Proposed Baseline for RAN1 #107-e and outcome of RAN1 #106bis-e

Based on the inputs in Section 3, the following is proposed as baseline for RAN1 #107-e and outcome of RAN1 #106bis-e for this agenda item/work item.

Proposed Agreement: Agree the following table, incl. the changes highlighted in red and the yellow highlighting, as baseline for further discussions during RAN1 #107-e
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type

(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	 26. NR_NTN_solutions
	26-1
	Uplink Time pre-compensation
	1. UE specific TA calculation in RRC_IDLE and RRC_INACTIVE states based on its GNSS-acquired position and the serving satellite ephemeris.
2. UE specific TA calculation in RRC_CONNECTED state based on its GNSS-acquired position and the serving satellite ephemeris.

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

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

5. FFS: UE (re)acquire the serving satellite ephemeris and common TA upon the expiration of the corresponding validity timer
	
	No
	No
	Release 17 UE cannot access [NTN/ satellite/HAPS/ATG]

	[Per UE/per band]
	No
	No
	[support mixture of FDD/TDD (for HAPS and/or ATG) and/or FR1/FR2] 
	An NTN UE is required to at least support UE specific TA calculation based at least on its GNSS-acquired position and the serving satellite ephemeris.

[Note: 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
	Mandatory

Optional with capability signalling 

For UE supports NR [NTN/ satellite/HAPS/ATG], UE must indicate this FG is supported.

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

	 26. NR_NTN_solutions
	26-2
	Uplink Frequency/Doppler pre-compensation
	1. [In RRC_IDLE and RRC_INACTIVE states calculate frequency pre-compensation to counter shift the Doppler experienced on the service link]
2. in RRC_CONNECTED states, calculate frequency pre-compensation to counter shift the Doppler experienced on the service link.
	
	No
	No
	Release 17 UE cannot access  [NTN/ satellite/HAPS/ATG]
	[Per UE/per band]
	No
	No
	[support mixture of FDD/TDD (for HAPS and/or ATG) and/or FR1/FR2] 
	An NR NTN UE shall be capable of at least using its acquired GNSS position and satellite ephemeris to calculate frequency pre-compensation to counter shift the Doppler experienced on the service link.
	Mandatory

Optional with capability signalling 

For UE supports NR [NTN/ satellite/HAPS/ATG], UE must indicate this FG is supported.

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

	 26. NR_NTN_solutions
	26-3
	Start of RAR window Enhancement on the timing relationship
	1. estimate of UE-gNB RTT
2. delaying the start of ra-ResponseWindow  [by UE-gNB RTT]
3. delaying the start of msgB-ResponseWindow [by UE-gNB RTT]
1. FFS: delaying the scheduling of PUSCH, PUCCH and PDCCH ordered PRACH, CSI reference resource,  transmission of aperiodic SRS with cell-specific K_offset
2. FFS: delaying the UE action and assumption on a downlink configuration carried by MAC CE command by K_mac if it is indicated
	[26-1][26-2]
	No
	No
	Due to large propagation delay in NTN the UE RAR is not expected within a few milliseconds like in TN. The UE does not need to  monitor the PDCCH for RAN right after transmitting RA Preamble.

Release 17 UE cannot access  [NTN/ satellite/HAPS/ATG]
	[Per UE/per band]
	No
	No
	[support mixture of FDD/TDD (for HAPS and/or ATG) and/or FR1/FR2] 
	
	Mandatory

Optional with capability signalling 

For UE supports NR [NTN/ satellite/HAPS/ATG], UE must indicate this FG is supported.

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

	 26. NR_NTN_solutions
	26-4
	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. FFS: frequency of the reports

3. FFS: granularity of the reported content
	[26-1][26-2]
	Yes
	No
	
	[Per UE/per band]
	No
	No
	[support mixture of FDD/TDD (for HAPS and/or ATG) and/or FR1/FR2] 
	
	[Optional] with capability signalling 
[For UE supports NR [NTN/ satellite/HAPS/ATG], UE must indicate this FG is supported]
[Note: This UE feature group is applicable only for NR NTN cell, for terrestrial cell this feature is not supported]

	 26. NR_NTN_solutions
	26-5
	Increasing the number of HARQ processes
	1. The maximal supported HARQ process number is 32 for both UL and DL

2. FFS: Support on the maximal HARQ process number is up to UE capability
	
	Yes
	No
	[Increasing the number of HARQ processes avoids HARQ stalling]
	FFS
	No
	No
	[support mixture of FDD/TDD (for HAPS and/or ATG) and/or FR1/FR2] 
	
	Optional with capability signalling

	 26. NR_NTN_solutions
	26-6
	Type-2 HARQ CODEBOOK Enhancement
	1. Enhancement on Type-2 HARQ codebook in NTN
2. Enhancement on Type-1 HARQ codebook in NTN
	[26-1, 26-2]
	Yes
	No
	
	[Per UE]
	No
	No
	[support mixture of FDD/TDD (for HAPS and/or ATG) and/or FR1/FR2] 
	
	Mandatory

Optional with capability signalling 

[For UE supports NR [NTN/ satellite/HAPS/ATG], UE must indicate this FG is supported.]
[Note: This UE feature group is applicable only for NR NTN cell, for terrestrial cell this feature is not supported]

	 26. NR_NTN_solutions
	26-6a
	Type-1 HARQ codebook enhancement 
	1. Enhancement on Type-1 HARQ codebook in NTN
	[26-1, 26-2]
	Yes
	No
	
	[Per UE]
	No
	No
	[support mixture of FDD/TDD (for HAPS and/or ATG) and/or FR1/FR2] 
	
	Mandatory

Optional with capability signalling 

[For UE supports NR [NTN/ satellite/HAPS/ATG], UE must indicate this FG is supported.]
[Note: This UE feature group is applicable only for NR NTN cell, for terrestrial cell this feature is not supported]

	 26. NR_NTN_solutions
	[26-7]
	[NTN Performance enhancement] 
	1. The maximum number of supported aggregation factor (i.e., pdsch-AggregationFactor) for DL PDSCH is [X]
FFS: X = 8, 16 or 32
	
	Yes
	No
	Particularly beneficial  in case HARQ feedback is disabled
	[Per UE/Per BC]
	[No]
	No
	[support mixture of FDD/TDD (for HAPS and/or ATG) and/or FR1/FR2] 
	
	Optional with capability signalling

	 26. NR_NTN_solutions
	26-8
	Support of polarization [signalling/ information/reception] in NR NTN
	1. UE polarization capability (RHCP, LHCP, Linear)
2. Polarization information for UL may be indicated in SIB by the network
3. UE assumes a same polarization for UL and DL, when the UL polarization information is absent.
1. Support polarization indication reception in SIB indicating DL and/or UL polarization information using respective polarization type parameters to indicate: RHCP or LHCP or linear

2. FFS: polarization information for DL is indicated in SIB by the network
	
	No
	No
	[It is assumed by the network that UE supports at least linear polarization]
	[Per UE/Per band]
	No
	No
	[support mixture of FDD/TDD (for HAPS and/or ATG) and/or FR1/FR2] 
	[Value range for component 1: {(RHCP, LHCP, Linear), (RHCP, LHCP), (RHCP), (LHCP), (Linear)}]
	Mandatory

Optional with capability signalling 

[For UE supports NR [NTN/ satellite/HAPS/ATG], UE must indicate this FG is supported.]
[Note: This UE feature group is applicable only for NR NTN cell, for terrestrial cell this feature is not supported]

	 26. NR_NTN_solutions
	26-9
	UE-specific K_offset 
	1. Reception of UE-specific K_offset via MAC-CE
2. delaying the scheduling of PUSCH, PUCCH and PDCCH ordered PRACH, CSI reference resource,  transmission of aperiodic SRS with UE-specific Koffset
	26-3, 26-4
	Yes
	No
	
	FFS
	No
	No
	[support mixture of FDD/TDD (for HAPS and/or ATG) and/or FR1/FR2] 
	
	Mandatory

Optional with capability signalling 

[For UE supports NR [NTN/ satellite/HAPS/ATG], UE must indicate this FG is supported.]
[Note: This UE feature group is applicable only for NR NTN cell, for terrestrial cell this feature is not supported]


	Company
	Comments/Questions/Suggestions

	vivo
	· FG 26-5 Increasing the number of HARQ processes: The note [Note: This UE feature group is applicable only for NR NTN cell, for terrestrial cell this feature is not supported] should be kept, it should be noted that in email thread [106bis-e-R17-UE-features-60GHz-01], following UE FGs have been introduced. So there is no need to extend FG 26-5 to TN for the use case of 60GHz band

24. NR_ext_to_71GHz

24-8

32 DL HARQ processes 

Support 32 HARQ processes in DL 
Optional with capability signalling

24. NR_ext_to_71GHz

24-9

32 UL HARQ processes 

Support 32 HARQ processes in UL
Optional with capability signalling

· FG 26-6 Type-2 HARQ CODEBOOK Enhancement and FG 26-6a Type-1 HARQ codebook enhancement: HARQ disabling can be added into these two FGs as a component.
· FG 26-7 NTN Performance enhancement. The note [Note: This UE feature group is applicable only for NR NTN cell, for terrestrial cell this feature is not supported] should be kept. There is no good reason to support this in TN cell and it was not justified in both coverage enhancement and URLLC related SI/WIs. 

	QC
	· FG 26-5, we think the feature should be separated into two features: one for DL and one for UL.

· FG 26-6 and FG26-6a, these two should be per band.

· 

	Apple
	· We support the split of FG 26-5 to two: one for DL and one for UL

· We prefer to split FG 26-3 to two: one for cell specific Koffset, one for Kmac/UE-gNB RTT estimation/delay of RAR/MsgB response window. 

	Ericsson
	· Detailed comments:

· 26-7: this is per UE from Rel-15 (see the following extract from TS 38.306). Suggest updating [Per UE/Per BC] to at least [Per UE/Per band] for further discussion.
Definitions for parameters
Per

M

FDD-TDD

DIFF

FR1-FR2

DIFF

pdsch-RepetitionMultiSlots
Indicates whether the UE supports receiving PDSCH scheduled by DCI format 1_1 when configured with higher layer parameter pdsch-AggregationFactor > 1, as defined in 5.1.2.1 of TS 38.214 [12].

UE

No

No

No



	Nokia, NSB
	We are not OK with splitting 26-6 at this stage. It is critical that the system has a normal way of operation where at least one HARQ type can be assumed to be supported by all UEs as baseline, as in Rel-15. The proposed structure seem to imply UEs could cherry pick the HARQ mode to support, and that is not reasonable for the network. One note, not impacting the agreement on baseline, is that we need to discuss FR1/FR2 and TDD/FDD support for the features in general, not only the mixture. In our view NTN has been designed considering only FDD and FR1, and hence one needs at least to be able to differentiate those in the signaling. 

One observation regarding the structure of the baseline is that in IOT-NTN the current proposed approach is to collapse all FGs that are potential basic features into a single main FG. We think this is a sensible approach and it should be used consistently across WIs, naturally also across NTN-related WIs. This would automatically address our concern with 26-6 as well, and it would lead to an agreeable baseline from our point of view.

	Huawei, HiSilicon
	· FG 26-1, FG26-2 and FG26-3 can be combined together as one basic FG similar to IoT-NTN.

· FG26-4, FG 26-6, FG26-6a, FG26-8, FG26-9 are not basic FGs for NTN, hence the first node is not needed. 
· FG 26-5, we are supportive to split it in to DL and UL. However, we disagree with vivo to restrict it to NTN. The reason is exactly what vivo mentioned that the same FGs have been defined for above 52.6GHz. In the end, one may only need to define one common FG but it is reported per band.

· Regarding the comment on FG 26-6 and FG26-6a from Nokia, our view is that a NTN UE still has to support the existing type 1/2 HARQ codebook which are mandatory with capability signaling but maybe not support either FG26-6 or FG26-6a. 


5 Revised Proposed Baseline for RAN1 #107-e and outcome of RAN1 #106bis-e

Based on the inputs in Section 4, the following revisions in purple are additionally proposed as baseline for RAN1 #107-e and outcome of RAN1 #106bis-e for this agenda item/work item.

Updated Proposed Agreement: Agree the following table as baseline for further discussions during RAN1 #107-e, incl. the yellow highlighting and the revisions marked with chromatic formatting

	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type

(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	 26. NR_NTN_solutions
	26-1
	Uplink Time pre-compensation
	1. UE specific TA calculation in RRC_IDLE and RRC_INACTIVE states based on its GNSS-acquired position and the serving satellite ephemeris.
2. UE specific TA calculation in RRC_CONNECTED state based on its GNSS-acquired position and the serving satellite ephemeris.

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

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

5. FFS: UE (re)acquire the serving satellite ephemeris and common TA upon the expiration of the corresponding validity timer
	
	No
	No
	Release 17 UE cannot access [NTN/ satellite/HAPS/ATG]

	[Per UE/per band]
	No
	No
	[support mixture of FDD/TDD (for HAPS and/or ATG) and/or FR1/FR2] 
	An NTN UE is required to at least support UE specific TA calculation based at least on its GNSS-acquired position and the serving satellite ephemeris.

[Note: 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
	Mandatory

Optional with capability signalling 

For UE supports NR [NTN/ satellite/HAPS/ATG], UE must indicate this FG is supported.

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

	 26. NR_NTN_solutions
	26-2
	Uplink Frequency/Doppler pre-compensation
	1. [In RRC_IDLE and RRC_INACTIVE states calculate frequency pre-compensation to counter shift the Doppler experienced on the service link]
2. in RRC_CONNECTED states, calculate frequency pre-compensation to counter shift the Doppler experienced on the service link.
	
	No
	No
	Release 17 UE cannot access  [NTN/ satellite/HAPS/ATG]
	[Per UE/per band]
	No
	No
	[support mixture of FDD/TDD (for HAPS and/or ATG) and/or FR1/FR2] 
	An NR NTN UE shall be capable of at least using its acquired GNSS position and satellite ephemeris to calculate frequency pre-compensation to counter shift the Doppler experienced on the service link.
FFS: whether this FG gets merged with FG 26-1
	Mandatory

Optional with capability signalling 

For UE supports NR [NTN/ satellite/HAPS/ATG], UE must indicate this FG is supported.

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

	 26. NR_NTN_solutions
	26-3
	Start of RAR window Enhancement on the timing relationship
	1. estimate of UE-gNB RTT
2. delaying the start of ra-ResponseWindow  [by UE-gNB RTT]
3. delaying the start of msgB-ResponseWindow [by UE-gNB RTT]
4. FFS: delaying the scheduling of PUSCH, PUCCH and PDCCH ordered PRACH, CSI reference resource,  transmission of aperiodic SRS with cell-specific K_offset
5. FFS: delaying the UE action and assumption on a downlink configuration carried by MAC CE command by K_mac if it is indicated
6. FFS: separate FGs for cell specific Koffset and Kmac/UE-gNB RTT estimation/delay of RAR/MsgB response window
	[26-1][26-2]
	No
	No
	Due to large propagation delay in NTN the UE RAR is not expected within a few milliseconds like in TN. The UE does not need to  monitor the PDCCH for RAN right after transmitting RA Preamble.

Release 17 UE cannot access  [NTN/ satellite/HAPS/ATG]
	[Per UE/per band]
	No
	No
	[support mixture of FDD/TDD (for HAPS and/or ATG) and/or FR1/FR2] 
	FFS: whether this FG gets merged with FG 26-1
	Mandatory

Optional with capability signalling 

For UE supports NR [NTN/ satellite/HAPS/ATG], UE must indicate this FG is supported.

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

	 26. NR_NTN_solutions
	26-4
	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. FFS: frequency of the reports

3. FFS: granularity of the reported content
	[26-1][26-2]
	Yes
	No
	
	[Per UE/per band]
	No
	No
	[support mixture of FDD/TDD (for HAPS and/or ATG) and/or FR1/FR2] 
	FFS: whether this FG gets merged with FG 26-1 if the note “For UE supports NR [NTN/ satellite/HAPS/ATG], UE must indicate this FG is supported” is confirmed in the positive
	[Optional] with capability signalling 
[For UE supports NR [NTN/ satellite/HAPS/ATG], UE must indicate this FG is supported]
[Note: This UE feature group is applicable only for NR NTN cell, for terrestrial cell this feature is not supported]

	 26. NR_NTN_solutions
	26-5
	Increasing the number of HARQ processes
	1. The maximal supported HARQ process number is 32 for both UL and DL

2. FFS: Support on the maximal HARQ process number is up to UE capability
3. FFS: separate features for DL and UL
	
	Yes
	No
	[Increasing the number of HARQ processes avoids HARQ stalling]
	FFS
	No
	No
	[support mixture of FDD/TDD (for HAPS and/or ATG) and/or FR1/FR2] 
	FFS: whether this FG gets merged with FG 26-1 if the note “For UE supports NR [NTN/ satellite/HAPS/ATG], UE must indicate this FG is supported” is confirmed in the positive
	Optional with capability signalling
[Note: This UE feature group is applicable only for NR NTN cell, for terrestrial cell this feature is not supported]

	 26. NR_NTN_solutions
	26-6
	Type-2 HARQ CODEBOOK Enhancement
	1. Enhancement on Type-2 HARQ codebook in NTN
2. FFS: HARQ disabling

3. Enhancement on Type-1 HARQ codebook in NTN
	[26-1, 26-2]
	Yes
	No
	
	[Per UE/per band]
	No
	No
	[support mixture of FDD/TDD (for HAPS and/or ATG) and/or FR1/FR2] 
	FFS: whether this FG gets merged with FG 26-1 if the note “For UE supports NR [NTN/ satellite/HAPS/ATG], UE must indicate this FG is supported” is confirmed in the positive
	Mandatory

Optional with capability signalling 

[For UE supports NR [NTN/ satellite/HAPS/ATG], UE must indicate this FG is supported.]
[Note: This UE feature group is applicable only for NR NTN cell, for terrestrial cell this feature is not supported]

	 26. NR_NTN_solutions
	26-6a
	Type-1 HARQ codebook enhancement 
	1. Enhancement on Type-1 HARQ codebook in NTN
2. FFS: HARQ disabling
	[26-1, 26-2]
	Yes
	No
	
	[Per UE/per band]
	No
	No
	[support mixture of FDD/TDD (for HAPS and/or ATG) and/or FR1/FR2] 
	FFS: whether this FG gets merged with FG 26-1 if the note “For UE supports NR [NTN/ satellite/HAPS/ATG], UE must indicate this FG is supported” is confirmed in the positive
	Mandatory

Optional with capability signalling 

[For UE supports NR [NTN/ satellite/HAPS/ATG], UE must indicate this FG is supported.]
[Note: This UE feature group is applicable only for NR NTN cell, for terrestrial cell this feature is not supported]

	 26. NR_NTN_solutions
	[26-7]
	[NTN Performance enhancement] 
	1. The maximum number of supported aggregation factor (i.e., pdsch-AggregationFactor) for DL PDSCH is [X]
FFS: X = 8, 16 or 32
	
	Yes
	No
	Particularly beneficial  in case HARQ feedback is disabled
	[Per UE/per band/Per BC]
	[No]
	No
	[support mixture of FDD/TDD (for HAPS and/or ATG) and/or FR1/FR2] 
	
	Optional with capability signalling
[Note: This UE feature group is applicable only for NR NTN cell, for terrestrial cell this feature is not supported]

	 26. NR_NTN_solutions
	26-8
	Support of polarization [signalling/ information/reception] in NR NTN
	1. UE polarization capability (RHCP, LHCP, Linear)
2. Polarization information for UL may be indicated in SIB by the network
3. UE assumes a same polarization for UL and DL, when the UL polarization information is absent.
1. Support polarization indication reception in SIB indicating DL and/or UL polarization information using respective polarization type parameters to indicate: RHCP or LHCP or linear

2. FFS: polarization information for DL is indicated in SIB by the network
	
	No
	No
	[It is assumed by the network that UE supports at least linear polarization]
	[Per UE/Per band]
	No
	No
	[support mixture of FDD/TDD (for HAPS and/or ATG) and/or FR1/FR2] 
	[Value range for component 1: {(RHCP, LHCP, Linear), (RHCP, LHCP), (RHCP), (LHCP), (Linear)}]
FFS: whether this FG gets merged with FG 26-1 if the note “For UE supports NR [NTN/ satellite/HAPS/ATG], UE must indicate this FG is supported” is confirmed in the positive
	Mandatory

Optional with capability signalling 

[For UE supports NR [NTN/ satellite/HAPS/ATG], UE must indicate this FG is supported.]
[Note: This UE feature group is applicable only for NR NTN cell, for terrestrial cell this feature is not supported]

	 26. NR_NTN_solutions
	26-9
	UE-specific K_offset 
	1. Reception of UE-specific K_offset via MAC-CE
2. delaying the scheduling of PUSCH, PUCCH and PDCCH ordered PRACH, CSI reference resource,  transmission of aperiodic SRS with UE-specific Koffset
	26-3, 26-4
	Yes
	No
	
	FFS
	No
	No
	[support mixture of FDD/TDD (for HAPS and/or ATG) and/or FR1/FR2] 
	FFS: whether this FG gets merged with FG 26-1 if the note “For UE supports NR [NTN/ satellite/HAPS/ATG], UE must indicate this FG is supported” is confirmed in the positive
	Mandatory

Optional with capability signalling 

[For UE supports NR [NTN/ satellite/HAPS/ATG], UE must indicate this FG is supported.]
[Note: This UE feature group is applicable only for NR NTN cell, for terrestrial cell this feature is not supported]


[Please only comment in the table if you are NOT okay to agree the above as baseline for RAN1 #107-e for continuation of the discussion then]

[Please do not comment on any text in yellow. We can resolve or update any text in yellow, or any text for that matter, during RAN1 #107-e. For RAN1 #106bis-e, this has to suffice as we ran out of time for further changes. Remember, this is merely the next, and in fact the very first baseline.]
	Company
	Comments/Questions/Suggestions

	Nokia, NSB
	We are not OK with the non-uniform treatment of NTN and IOT-NTN feature groups. It is hard to understand why nearly all FGs are potentially mandatory for NTN UEs but still described as separate FGs, while in IOT-NTN the baseline is having a single FG for those potential “mandatory” features. Having a single FG for all potentially mandatory/basic NTN features is the right procedure here from our point of view, as it is always easier to create new rows than remove rows from the table once the discussion matures.  


6 Conclusion

After further discussion on the RAN1 email reflector the following was agreed as part of this email discussion:
Agreement: Agree the following table as baseline for further discussions during RAN1 #107-e, incl. the yellow highlighting and the revisions marked with chromatic formatting

	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type

(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	 26. NR_NTN_solutions
	26-1
	Uplink Time pre-compensation
	1. UE specific TA calculation in RRC_IDLE and RRC_INACTIVE states based on its GNSS-acquired position and the serving satellite ephemeris.
2. UE specific TA calculation in RRC_CONNECTED state based on its GNSS-acquired position and the serving satellite ephemeris.

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

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

5. FFS: UE (re)acquire the serving satellite ephemeris and common TA upon the expiration of the corresponding validity timer
	
	No
	No
	Release 17 UE cannot access [NTN/ satellite/HAPS/ATG]

	[Per UE/per band]
	No
	No
	[support mixture of FDD/TDD (for HAPS and/or ATG) and/or FR1/FR2] 
	An NTN UE is required to at least support UE specific TA calculation based at least on its GNSS-acquired position and the serving satellite ephemeris.

[Note: 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
	Mandatory

Optional with capability signalling 

For UE supports NR [NTN/ satellite/HAPS/ATG], UE must indicate this FG is supported.

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

	 26. NR_NTN_solutions
	26-2
	Uplink Frequency/Doppler pre-compensation
	1. [In RRC_IDLE and RRC_INACTIVE states calculate frequency pre-compensation to counter shift the Doppler experienced on the service link]
2. in RRC_CONNECTED states, calculate frequency pre-compensation to counter shift the Doppler experienced on the service link.
	
	No
	No
	Release 17 UE cannot access  [NTN/ satellite/HAPS/ATG]
	[Per UE/per band]
	No
	No
	[support mixture of FDD/TDD (for HAPS and/or ATG) and/or FR1/FR2] 
	An NR NTN UE shall be capable of at least using its acquired GNSS position and satellite ephemeris to calculate frequency pre-compensation to counter shift the Doppler experienced on the service link.
FFS: whether this FG gets merged with FG 26-1
	Mandatory

Optional with capability signalling 

For UE supports NR [NTN/ satellite/HAPS/ATG], UE must indicate this FG is supported.

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

	 26. NR_NTN_solutions
	26-3
	Start of RAR window Enhancement on the timing relationship
	1. estimate of UE-gNB RTT
2. delaying the start of ra-ResponseWindow  [by UE-gNB RTT]
3. delaying the start of msgB-ResponseWindow [by UE-gNB RTT]
1. FFS: delaying the scheduling of PUSCH, PUCCH and PDCCH ordered PRACH, CSI reference resource,  transmission of aperiodic SRS with cell-specific K_offset
2. FFS: delaying the UE action and assumption on a downlink configuration carried by MAC CE command by K_mac if it is indicated
3. FFS: separate FGs for cell specific Koffset and Kmac/UE-gNB RTT estimation/delay of RAR/MsgB response window
	[26-1][26-2]
	No
	No
	Due to large propagation delay in NTN the UE RAR is not expected within a few milliseconds like in TN. The UE does not need to  monitor the PDCCH for RAN right after transmitting RA Preamble.

Release 17 UE cannot access  [NTN/ satellite/HAPS/ATG]
	[Per UE/per band]
	No
	No
	[support mixture of FDD/TDD (for HAPS and/or ATG) and/or FR1/FR2] 
	FFS: whether this FG gets merged with FG 26-1
	Mandatory

Optional with capability signalling 

For UE supports NR [NTN/ satellite/HAPS/ATG], UE must indicate this FG is supported.

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

	 26. NR_NTN_solutions
	26-4
	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. FFS: frequency of the reports

3. FFS: granularity of the reported content
	[26-1][26-2]
	Yes
	No
	
	[Per UE/per band]
	No
	No
	[support mixture of FDD/TDD (for HAPS and/or ATG) and/or FR1/FR2] 
	FFS: whether this FG gets merged with FG 26-1 if the note “For UE supports NR [NTN/ satellite/HAPS/ATG], UE must indicate this FG is supported” is confirmed in the positive
	[Optional] with capability signalling 
[For UE supports NR [NTN/ satellite/HAPS/ATG], UE must indicate this FG is supported]
[Note: This UE feature group is applicable only for NR NTN cell, for terrestrial cell this feature is not supported]

	 26. NR_NTN_solutions
	26-5
	Increasing the number of HARQ processes
	1. The maximal supported HARQ process number is 32 for both UL and DL

2. FFS: Support on the maximal HARQ process number is up to UE capability
3. FFS: separate features for DL and UL
	
	Yes
	No
	[Increasing the number of HARQ processes avoids HARQ stalling]
	FFS
	No
	No
	[support mixture of FDD/TDD (for HAPS and/or ATG) and/or FR1/FR2] 
	FFS: whether this FG gets merged with FG 26-1 if the note “For UE supports NR [NTN/ satellite/HAPS/ATG], UE must indicate this FG is supported” is confirmed in the positive
	Optional with capability signalling
[Note: This UE feature group is applicable only for NR NTN cell, for terrestrial cell this feature is not supported]

	 26. NR_NTN_solutions
	26-6
	Type-2 HARQ CODEBOOK Enhancement
	1. Enhancement on Type-2 HARQ codebook in NTN
2. FFS: HARQ disabling

3. Enhancement on Type-1 HARQ codebook in NTN
	[26-1, 26-2]
	Yes
	No
	
	[Per UE/per band]
	No
	No
	[support mixture of FDD/TDD (for HAPS and/or ATG) and/or FR1/FR2] 
	FFS: whether this FG gets merged with FG 26-1 if the note “For UE supports NR [NTN/ satellite/HAPS/ATG], UE must indicate this FG is supported” is confirmed in the positive
	Mandatory

Optional with capability signalling 

[For UE supports NR [NTN/ satellite/HAPS/ATG], UE must indicate this FG is supported.]
[Note: This UE feature group is applicable only for NR NTN cell, for terrestrial cell this feature is not supported]

	 26. NR_NTN_solutions
	26-6a
	Type-1 HARQ codebook enhancement 
	1. Enhancement on Type-1 HARQ codebook in NTN
2. FFS: HARQ disabling
	[26-1, 26-2]
	Yes
	No
	
	[Per UE/per band]
	No
	No
	[support mixture of FDD/TDD (for HAPS and/or ATG) and/or FR1/FR2] 
	FFS: whether this FG gets merged with FG 26-1 if the note “For UE supports NR [NTN/ satellite/HAPS/ATG], UE must indicate this FG is supported” is confirmed in the positive
	Mandatory

Optional with capability signalling 

[For UE supports NR [NTN/ satellite/HAPS/ATG], UE must indicate this FG is supported.]
[Note: This UE feature group is applicable only for NR NTN cell, for terrestrial cell this feature is not supported]

	 26. NR_NTN_solutions
	[26-7]
	[NTN Performance enhancement] 
	1. The maximum number of supported aggregation factor (i.e., pdsch-AggregationFactor) for DL PDSCH is [X]
FFS: X = 8, 16 or 32
	
	Yes
	No
	Particularly beneficial  in case HARQ feedback is disabled
	[Per UE/per band/Per BC]
	[No]
	No
	[support mixture of FDD/TDD (for HAPS and/or ATG) and/or FR1/FR2] 
	
	Optional with capability signalling
[Note: This UE feature group is applicable only for NR NTN cell, for terrestrial cell this feature is not supported]

	 26. NR_NTN_solutions
	26-8
	Support of polarization [signalling/ information/reception] in NR NTN
	1. UE polarization capability (RHCP, LHCP, Linear)
2. Polarization information for UL may be indicated in SIB by the network
3. UE assumes a same polarization for UL and DL, when the UL polarization information is absent.
1. Support polarization indication reception in SIB indicating DL and/or UL polarization information using respective polarization type parameters to indicate: RHCP or LHCP or linear

2. FFS: polarization information for DL is indicated in SIB by the network
	
	No
	No
	[It is assumed by the network that UE supports at least linear polarization]
	[Per UE/Per band]
	No
	No
	[support mixture of FDD/TDD (for HAPS and/or ATG) and/or FR1/FR2] 
	[Value range for component 1: {(RHCP, LHCP, Linear), (RHCP, LHCP), (RHCP), (LHCP), (Linear)}]
FFS: whether this FG gets merged with FG 26-1 if the note “For UE supports NR [NTN/ satellite/HAPS/ATG], UE must indicate this FG is supported” is confirmed in the positive
	Mandatory

Optional with capability signalling 

[For UE supports NR [NTN/ satellite/HAPS/ATG], UE must indicate this FG is supported.]
[Note: This UE feature group is applicable only for NR NTN cell, for terrestrial cell this feature is not supported]

	 26. NR_NTN_solutions
	26-9
	UE-specific K_offset 
	1. Reception of UE-specific K_offset via MAC-CE
2. delaying the scheduling of PUSCH, PUCCH and PDCCH ordered PRACH, CSI reference resource,  transmission of aperiodic SRS with UE-specific Koffset
	26-3, 26-4
	Yes
	No
	
	FFS
	No
	No
	[support mixture of FDD/TDD (for HAPS and/or ATG) and/or FR1/FR2] 
	FFS: whether this FG gets merged with FG 26-1 if the note “For UE supports NR [NTN/ satellite/HAPS/ATG], UE must indicate this FG is supported” is confirmed in the positive
	Mandatory

Optional with capability signalling 

[For UE supports NR [NTN/ satellite/HAPS/ATG], UE must indicate this FG is supported.]
[Note: This UE feature group is applicable only for NR NTN cell, for terrestrial cell this feature is not supported]
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Conclusion:


Discuss the necessity of reporting UE polarization capability considering at least following aspects, 


Deployment scenarios.


UE implementation aspects with respect to polarization.


Satellite implementation aspects for switching between polarization states.


Satellite implementation aspects for realizing multiplexing of UEs having different polarization capabilities.












