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[bookmark: _Ref124589705][bookmark: _Ref129681862][bookmark: _Toc82188760]Introduction
There was a preliminary email discussion on RRC parameters for NR to support NTN [4]. In current RAN1 meeting, RRC parameters pertinent for NR NTN will be further discussed.
This document is the Summary of [106bis-e-R17-RRC-NR-NTN] Email discussion on Rel-17 RRC parameters for NR to support NTN 
· 1st check point: October 14
· Final check point: October 19

[bookmark: _Toc82188762]Timing relationship enhancements
[bookmark: _Toc82188763]Related RRC parameters
Based on the agreements to date (up to RAN1#106-e) and the companies proposals submitted to RAN1#106-bis-e, a preliminary list of RRC parameters pertinent to NR NTN  and related to the timing relationship enhancements is given within the following table:

	Parameter name in the spec
	New or existing?
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific
	Specification
	Comment

	[CellSpecific_Koffset]
	New
	[CellSpecific_Koffset]
	The CellSpecific_K_offset is a scheduling offset used for the timing relationships that need to be modified for NTN [see TS 38.2xy]. 
The unit of K_offset is number of slots for a given subcarrier spacing.

	TBD
	 
	Per cell
	Cell-specific
	38.331
	RAN1#104-bis-e Agreement:
For determination of cell-specific K_offset in system information, down-select one option from below:
Option 1: Signal one offset value for K_offset
Note: For example, the value is expected to cover the RTT of service link plus the RTT between serving satellite and reference point
Option 2: Signal a first offset value and a second offset value. K_offset is equal to the sum of the two offset values
Note: For example, the first offset value is expected to cover the RTT between serving satellite and reference point or is determined by common TA, and the second offset value is expected to cover RTT of service link


For defining value range(s) of K_offset, down-select one option from below:
• Option 1: One value range of K_offset covering all scenarios.
Option 2: Different value ranges of K_offset for different scenarios

	K_mac
	New
	K_mac
	K_mac is a scheduling offset provided by network if downlink and uplink frame timing are not aligned at gNB. It is needed for  UE action and assumption on downlink configuration indicated by a MAC-CE command in PDSCH [see TS 38.2xy].
 If a UE is provided with a K_mac value, when the UE would transmit a PUCCH with HARQ-ACK information in uplink slot n corresponding to a PDSCH carrying a MAC CE command on a downlink configuration, the UE action and assumption on the downlink configuration shall be applied starting from the first slot that is after slot n+〖3N〗_slot^(subframe,µ)+K_mac, where µ is the SCS configuration for the PUCCH.

When UE is not provided by network with a K_mac value, UE assumes K_mac = 0.

The unit of K_mac is number of slots for a given subcarrier spacing.
	TBD
	 
	Per cell
	Cell-specific
	38.331
	The clarifications on the usage of the parameters by “It is needed … “ would be captured in [see TS 38.2xy]
                                                                                                                                                                                                                                                                FFS: one subcarrier spacing value or different subcarrier spacing values for different scenarios.

	dl-DataToUL-ACK-r17

	extension of R16
	dl-DataToUL-ACK-r17

	For unpaired spectrum, extend the value range of K1 from (0..15) to (0..31) 
.
	TBD
	
	Per UE
	
	
	Not yet agreed

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





[bookmark: _Toc80303173][bookmark: _Toc82188764]Company views 
Regarding values of [CellSpecific_Koffset], it was proposed in [ZTE- R1-2109843] that the single value range of K_offset as (1...1024) can be determined for for all scenarios with different unit with the assumption of signalling one offset value for K_offset . Regarding [K_mac] according to [ZTE- R1-2109843]  It is preferred to give a unified design for both K_offset and K_mac For example, same value range is adopted.
Regarding [dl-DataToUL-ACK-r17], [ZTE- R1-2109843] observed:  there’s no doubt the new parameter is needed no matter whether the DCI is enhanced or not. So at least the value range can be captured with DCI related part as TBD.

Moderator]: 
Companies are encouraged to comment on all the below proposals:
[ZTE]: Regarding values of [CellSpecific_Koffset], the single value range of K_offset as (1...1024) can be determined for for all scenarios with different unit with the assumption of signalling one offset value for K_offset
[ZTE]: It is preferred to give a unified design for both K_offset and K_mac For example, same value range is adopted.
Companies are encouraged to provide comments on RRC parameters list (section 2.1):
	Companies
	Comments 

	Ericsson
	· The design details proposed by [ZTE] can be discussed under 8.4.1.
· [CellSpecific_Koffset]
· Bracket can be removed per the latest RAN1 agreement
· The agreements in the comment section are not necessary or can be updated with the latest agreement (only 1 value signaled for cell-specific K_offset)
· K_mac
· Description: the following can be moved to the comment column
· If a UE is provided with a K_mac value, when the UE would transmit a PUCCH with HARQ-ACK information in uplink slot n corresponding to a PDSCH carrying a MAC CE command on a downlink configuration, the UE action and assumption on the downlink configuration shall be applied starting from the first slot that is after slot n+〖3N〗_slot^(subframe,µ)+K_mac, where µ is the SCS configuration for the PUCCH.
· Default value: 0
· dl-DataToUL-ACK-r17
· Value range: (0..31)
· Per X: It should be per BWP according to current RRC setup:
· BWP-UplinkDedicated -> pucch-Config -> dl-DataToUL-ACK
· UE specific as it would be in pucch-Config

	CATT
	1. The unit of K_offset
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]The unit of K_offset is still under discussion in 8.4.1. If the unit is 1slot, for SCS=15kHz, the value range of 2-541ms is (1...1024); while for SCS=120kHz, the value range of 2-541ms is (1...8192). Hence, the unit needs to make an agreement first, then we can decide the value range.

2. the value range of K_offset and K_mac
We don’t support that for both K_offset and K_mac, same value range is adopted. When RP is on the gNB, the value of K_mac is zero ,while the value of K_offset is 541ms, like 1024. It wastes almost 10 bits overhead if utilizing same value range for both K_offset and K_mac. We propose to utilize different value range for both K_offset and K_mac.

3. TA report threshold
RAN2 has agreed with event triggered UE_specific TA reporting, we think the event should a value as TA report threshold. Herein, we propose to add a TA report threshold in the RRC table.

	Nokia, Nokia Shanghai Bell
	Regarding the parameter name, we still think it should be K_offset – as also indicated at last discussion round. For reference, our response at that time was:
Under the K_offset it may be beneficial to indicate to RAN2 that it would be preferable to have a single value (that is broadcast), which can be updated on a per-UE basis. This would simplify RAN1 specifications if we only have one K_offset to relate to.
Our view on that remains the same.
For dl-DataToUL-ACK-r17, we are not aware of the color coding used here. Does red text mean that it is a non-completed element? If so, we would rather have it removed in the first place or make an agreement on the FFS such that it is concluded.

	LG Electronics
	For dl-DataToUL-ACK-r17, we also think it is better to remove it as RAN1 does not have any agreement on this.

	CMCC
	For dl-DataToUL-ACK-r17, it should be supported as agreed in RAN1#104-e meeting to support ATG and HAPS application.
The color in the line of dl-DataToUL-ACK-r17 should be changed to the normal black.
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.

As discussed in our contribution (R1-2109279), at least for ATG scenario, the network can be workable even if the size of the PDSCH-to-HARQ_feedback timing indicator field in DCI does not change. Nevertheless, further enhancement on PDSCH-to-HARQ_feedback timing indicator field is preferred to increase scheduling flexibility.
Thus, even if PDSCH-to-HARQ_feedback timing indicator field is not extended, extend the value range of K1 is also workable and essential to ATG and HAPS application. 



[bookmark: _Toc82188766]Updated list of RRC parameters based on company views (First round of email discussions):
CATT proposed to add TA report threshold. Moderator view: It is up to RAN2 to define the event to trigger TA reporting.
Regarding the naming of Ka-Offset: Nokia proposed to it should be K_offset. And observed  that under the K_offset it may be beneficial to indicate to RAN2 that it would be preferable to have a single value (that is broadcast), which can be updated on a per-UE basis. This would simplify RAN1 specifications if we only have one K_offset to relate to
[Nokia, LG Electronics] proposed to remove dl-DataToUL-ACK-r17 for the list for now as the following  FFS is not resolved yet: Whether there is an impact on the size of the PDSCH-to-HARQ_feedback timing indicator field in DCI. On the other hand [CMCC] holds the view that it should be supported as agreed in RAN1#104-e meeting to support ATG and HAPS application.
Moderator view: Further discussion are needed for resolve the FFS. This parameter will be removed if no agreement is made. We may keep it (in red) until the end of current meeting. Hopefully some progress would be made before sending the LS on RRC parameters to RAN2.

The Following table provides updated list of RRC parameters related to timing relationships enhancement:
The following changes have been made:
· [CellSpecific_Koffset]: Bracket can be removed as per current RAN1 meeting agreement: Signalling one value for cell-specific K_offset is supported.
· Default value: 0, for K_mac
· dl-DataToUL-ACK-r17: following fields are updated :Value range: (0..31), and Per(UE..): Per BWP, UE specific
· Value range: (0...X) X is TBD. Can we consider for the value range (0...542) in FR1  and FFS FR2? as per the RAN1#106-bis-e agreement: For the reference subcarrier spacing value for the unit of K_offset in FR1, a value of 15 kHz is used ,FFS:FR2
· Default value: 0?


	Parameter name in the spec
	New or existing?
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific
	Specification
	Comment

	CellSpecific_Koffset
	New
	CellSpecific_Koffset
	The CellSpecific_K_offset is a scheduling offset used for the timing relationships that need to be modified for NTN [see TS 38.2xy]. 
The unit of K_offset is number of slots for a given subcarrier spacing.

	(0...X)
X is TBD
	 0
	Per cell
	Cell-specific
	38.331
	

	K_mac
	New
	K_mac
	K_mac is a scheduling offset provided by network if downlink and uplink frame timing are not aligned at gNB. It is needed for UE action and assumption on downlink configuration indicated by a MAC-CE command in PDSCH [see TS 38.2xy].
 

When UE is not provided by network with a K_mac value, UE assumes K_mac = 0.

The unit of K_mac is number of slots for a given subcarrier spacing.
	(0...Y)
Y is TBD
	 0
	Per cell
	Cell-specific
	38.331
	The clarifications on the usage of the parameters by “It is needed … “ would be captured in [see TS 38.2xy]

If a UE is provided with a K_mac value, when the UE would transmit a PUCCH with HARQ-ACK information in uplink slot n corresponding to a PDSCH carrying a MAC CE command on a downlink configuration, the UE action and assumption on the downlink configuration shall be applied starting from the first slot that is after slot n+〖3N〗_slot^(subframe,µ)+K_mac, where µ is the SCS configuration for the PUCCH.       
                                                                                                                                                                                                                                                         

	dl-DataToUL-ACK-r17

	extension of R16
	dl-DataToUL-ACK-r17

	For unpaired spectrum, extend the value range of K1 from (0..15) to (0..31) 
.
	(0..31)
	
	Per BWP
	UE specific
	
	Not agreed:

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




Companies are encouraged to further comment on the updated list:
Companies are encouraged to comment on the following proposal from Nokia:
[Nokia] : Regarding the naming of Ka-Offset: Nokia proposed to it should be K_offset. And observed  that under the K_offset it may be beneficial to indicate to RAN2 that it would be preferable to have a single value (that is broadcast), which can be updated on a per-UE basis. This would simplify RAN1 specifications if we only have one K_offset to relate to.

	Companies
	Comments 

	Ericsson
	CellSpecific_Koffset
· Description can be updated based on latest RAN1 agreement: The unit of K_offset is number of slots for a given subcarrier spacing of 15 kHz

	CMCC
	Regarding dl-DataToUL-ACK-r17 parameter, it should be supported as agreed in RAN1#104-e meeting to support ATG and HAPS application.

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.

Note that there is a clear agreement on modifying the RRC parameter, i.e., extend the value range of K1 from (0..15) to (0..31).
The FFS is just to discuss whether further enhancement on DCI indication, e.g., extend the size of the PDSCH-to-HARQ_feedback timing indicator field in DCI, is needed.

Without such further enhancement on DCI field, only extend the value range of K1 can also solve the HARQ-ACK out-of-indication-range issue for ATG and HAPS application as discussed in R1-2109279.

On the other hand, there are also many FFS to be solved for other NTN parameters, such as the value range for CellSpecific_Koffset, K_mac, etc.

Thus, we can NOT understand why the FFS must be resolved before dl-DataToUL-ACK-r17 enhancement to be supported?

Therefore, we propose to support dl-DataToUL-ACK-r17 parameter modification, and include it in the LS for sending to RAN2.

	
	

	
	

	
	




Updated list of RRC parameters based on company views (Second round of email discussions)
Based on the views expressed during the second round and via RAN1 reflector. The list of RRC parameters related to Timing relationship enhancements in NTN is updated as follows:
	Parameter name in the spec
	New or existing?
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific
	Specification
	Comment
	Status

	CellSpecific_Koffset
	New
	CellSpecific_Koffset
	The CellSpecific_K_offset is a scheduling offset used for the timing relationships that need to be modified for NTN [see TS 38.2xy]. 
The unit of K_offset is number of slots for a given subcarrier spacing of 15 kHz
	TBD
	TBD
	cell
	Cell-specific
	38.331
	
• For the reference subcarrier spacing value for the unit of K_offset in FR1, a value of 15 kHz is used.
• FFS: FR2
	New-Unstable

	K_mac
	New
	K_mac
	K_mac is a scheduling offset provided by network if downlink and uplink frame timing are not aligned at gNB. It is needed for UE action and assumption on downlink configuration indicated by a MAC-CE command in PDSCH [see TS 38.2xy].
When UE is not provided by network with a K_mac value, UE assumes K_mac = 0.

The unit of K_mac is number of slots for a given subcarrier spacing.
	TBD
	0
	cell
	Cell-specific
	38.331
	The clarifications on the usage of the parameters by “It is needed … “ would be captured in [see TS 38.2xy]

If a UE is provided with a K_mac value, when the UE would transmit a PUCCH with HARQ-ACK information in uplink slot n corresponding to a PDSCH carrying a MAC CE command on a downlink configuration, the UE action and assumption on the downlink configuration shall be applied starting from the first slot that is after slot n+〖3N〗_slot^(subframe,µ)+K_mac, where µ is the SCS configuration for the PUCCH.       
For the reference subcarrier spacing value for the unit of K_mac in FR1, a value of 15 kHz is used.
• FFS: FR2
	New-Unstable

	dl-DataToUL-ACK-r17
	extension of R16
	dl-DataToUL-ACK-r17
	For unpaired spectrum, extend the value range of K1 from (0..15) to (0..31) 
	(0..31)
	 
	Per BWP
	UE specific
	 
	 
	Unstable



[bookmark: _Toc79484738][bookmark: _Toc82188767]Enhancements on UL time and frequency synchronization
[bookmark: _Toc82188768]Related RRC parameters
Based on the agreements to date (up to RAN1#106-e) and the companies proposals submitted to RAN1#106-bis-e, a preliminary list of RRC parameters pertinent to NR NTN and related the enhancements on UL time and frequency synchronization is given within the following table:
	Parameter name in the spec
	New or existing?
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific
	Specification
	Comment

	NTACommon  
	New
	NTACommon 
	NTACommon is a network-controlled common TA, and may include any timing offset considered necessary by the network.
NTACommon  with value of 0 is supported. 
	TBD
	 
	Per cell
	Cell-specific
	38.331
	

	ServingSatelliteEphemerisStateVector
	New
	ServingSatelliteEphemerisStateVector
	Indicate  serving  Satellite position state vector X,Y,Z in ECEF (m) and serving  Satellite velocity state vector VX,VY,VZ in ECEF (m/s)
	TBD
	 
	Per cell
	Cell-specific
	38.331
	

	ServingSatellite EphemerisOrbitalParameters
	New
	ServingSatellite EphemerisOrbitalParameters
	Indicate the following ephemeris orbital parameter for the serving satellite:
- Semi-major axis α [m] 
- Eccentricity e 
- Argument of periapsis ω [rad] 
- Longitude of ascending node Ω [rad] 
- Inclination i [rad] 
- Mean anomaly M [rad] at epoch time to
	TBD
	 
	Per cell
	Cell-specific
	38.331
	

	ntnULSyncValidityDuration
	New
	ntnULSyncValidityDuration
	A validity duration configured by the network for satellite ephemeris data which indicates the maximum time during which the UE can apply the satellite ephemeris without having acquired new satellite ephemeris.
The unit of ntnULSyncValidityDuration is [TBD]
	TBD
	 
	[Per cell]
[Per BWP] ?
	[Cell-specific]
	38.331
	

	DelayCommonDrif
	New
	DelayCommonDrif
	The drift rate of the common delay
The unit of DelayCommonDrif is TBD

	TBD
	
	Per cell
	Cell-specific
	38.331
	

	DelayCommon2nd
	New
	DelayCommon2nd
	The drift rate variation of the common delay
The unit of DelayCommon2nd is TBD

	TBD
	
	Per cell
	Cell-specific
	38.331
	

	DelayCommon3rd
	New
	DelayCommon3rd
	The third order term of the common delay
The unit of DelayCommon3rd is TBD


	TBD
	
	Per cell
	Cell-specific
	38.331
	





[bookmark: _Toc82188769]Company views 
On NTACommon: [Ericsson- R1-2109928] proposed to modify the parameter name/description. According to Ericsson this parameter should indicate the one-way common delay instead of the common TA. For this reason it is suggested to rename it to e.g. DelayCommon.
Moderator shares the same view as Ericsson. However, the parameter should be aligned with the following two agreements. Indeed, RAN1 has already agreed that the Network will indicate Common TA. 
	RAN1#103-e Agreement: 
· In NTN, the network may broadcast 
· A common timing offset value 
· FFS details of the common timing offset
· FFS: A common timing drift rate
· Before Msg1/MsgA transmission, the NR NTN UE in idle/inactive mode calculates its TA as follows:    
𝑻𝑨= (𝑵_𝑻𝑨+𝑵_(𝑻𝑨, 𝒐𝒇𝒇𝒔𝒆𝒕) [+𝑿])×𝑻_𝒄 [+𝑿]
Where:
𝑵_𝑻𝑨  is derived from the User specific TA self-estimation
𝐗 is derived at least from the common timing offset value if broadcasted by the network. The granularity of 𝑿 and whether 𝑿 is indicated as a Timing Advance or as a Timing Offset value [unit] are FFS. Upon resolving the FFS, one of the X in the equation will be removed.
· 𝑵_(𝑻𝑨, 𝒐𝒇𝒇𝒔𝒆𝒕)  depends on band and LTE/NR coexistence and is specified in TS 38.213 section 4.2.
· 𝐓_𝐜 is specified in TS 38.211 section 4.1. 
· Note: UE will not assume that the RTT between UE and gNB is equal to the calculated TA for Msg1/Msg A.

	RAN1#104-bis-e Agreement: 
The Timing Advance applied by an NR NTN UE in RRC_IDLE/INACTIVE and RRC_CONNECTED is given by:

Where:
·   is defined as 0 for PRACH and updated based on TA Command field in msg2/msgB and MAC CE TA command. 
· FFS: details of NTA update/accumulation.
·   is UE self-estimated TA to pre-compensate for the service link delay.
·  is network-controlled common TA, and may include any timing offset considered necessary by the network.
·  with value of 0 is supported. 
· FFS:  details of signaling including granularity.   
·  is a fixed offset used to calculate the timing advance. 
 
Note-1: Definition of  is different from that in RAN1#103-e agreement. 
Note-2: UE might not assume that the RTT between UE and gNB is equal to the calculated TA for Msg1/Msg A.
Note-3:  is the common timing offset X as agreed in RAN1 #103-e.




Also, [Ericsson- R1-2109928]  proposed additional RRC parameters: 
· DelayCommonDrift: The drift rate of the common delay
· DelayCommon2nd: 	The drift rate variation of the common delay
· DelayCommon3rd: 	The third order term of the common delay

Moderator comments:
Do you agree that NTACommon should indicate the one-way common delay instead of the common TA?
Companies are encouraged to provide comments on RRC parameters list (section 3.1):

	Companies
	Comments 

	Ericsson
	· NTACommon
· We prefer that one-way common delay is indicated. The agreements from RAN1#103 and RAN1#104 do not specify that Common TA is signaled, only that   (which is not necessarily the signaled parameter) is applied by the UE and that this  is ”the common timing offset X as agreed in RAN1#103-e”. X is said to be “derived at least from the common timing offset value if broadcasted by the network”. Whether the common timing offset value is one-way or two-way delay is not specified. So signaling one-way common delay is in line with the agreements.
· ServingSatelliteEphemerisStateVector
· Break it into 6 parameters
· ServingSatellite EphemerisOrbitalParameters
· Break it into 6 parameters
· DelayCommonDrif: 
· correct typo  DelayCommonDrift

	ZTE
	No, we have concerns to define thee one-way common delay instead of common TA. 
It will introduce additional complexity and the target issue can also be addressed by common TA and drift rate indication.
Rewording DelayCommonDrif, DelayCommon2nd  and DelayCommon3rd as TACommonDrift, TACommon2nd  and TACommon3rd, respectively. Then, adding one as TACommon
It should be noticed that in RAN1 Meeting #103-e, following agreement to indicate the common timing offset is agreed.
Agreement:
· In NTN, the network may broadcast 
· A common timing offset value 
· FFS details of the common timing offset
· FFS: A common timing drift rate
· Before Msg1/MsgA transmission, the NR NTN UE in idle/inactive mode calculates its TA as follows:

Where:
is derived from the User specific TA self-estimation
 is derived at least from the common timing offset value if broadcasted by the network. The granularity of  and whether  is indicated as a Timing Advance or as a Timing Offset value [unit] are FFS. Upon resolving the FFS, one of the X in the equation will be removed.
· depends on band and LTE/NR coexistence and is specified in TS 38.213 section 4.2.
·  is specified in TS 38.211 section 4.1. 
· Note: UE will not assume that the RTT between UE and gNB is equal to the calculated TA for Msg1/Msg A.

Then, in RAN1#105e, we confirm that  as a network controlled value which is similar as common timing offset X defined in previous agreement, which may be indicated by gNB
Agreement:
The Timing Advance applied by an NR NTN UE in RRC_IDLE/INACTIVE and RRC_CONNECTED is given by:

Where:
·   is defined as 0 for PRACH and updated based on TA Command field in msg2/msgB and MAC CE TA command. 
· FFS: details of NTA update/accumulation.
·   is UE self-estimated TA to pre-compensate for the service link delay.
·  is network-controlled common TA, and may include any timing offset considered necessary by the network.
·  with value of 0 is supported. 
· FFS:  details of signaling including granularity.   
·  is a fixed offset used to calculate the timing advance. 

Note-1: Definition of  is different from that in RAN1#103-e agreement. 
Note-2: UE might not assume that the RTT between UE and gNB is equal to the calculated TA for Msg1/Msg A.
Note-3:  is the common timing offset X as agreed in RAN1 #103-e.


	CATT
	1. NTACommon
Regardless of whether one-way common delay or the common TA has little difference. To simplify  UE processing, the common TA is recommended.

1. ntnULSyncValidityDuration
If its description doesn’t contain validity duration for the common TA parameters, then it should add a new FG ntnCommonTAValidityDuration. If ntnULSyncValidityDuration denote the single validity duration for satellite ephemeris and common TA, then it should add common TA parameters in the description. Value may be configured by the network downscaling. There are two different validity duration values corresponding to ServingSatelliteEphemerisStateVector and ServingSatellite EphemerisOrbitalParameters.

	Nokia, Nokia Shanghai Bell
	NTACommon: Our preference would be that this denotes the “one-way common delay”.
ServingSatelliteEphemerisStateVector: Similar to Ericsson, we prefer if this is divided into the elements that are needed to represent the state vector (with proper description of each)
ServingSatelliteEphemerisOrbitalParameters: Same as for StateVector – that is, expand the list.
DelayCommonDrif(t): This has not been agreed – suggest to leave it out. Also, the wording in the comment column “yet” represents a bias/expectation that this will be adopted. Suggest to remove any parameters that are not agreed. If we at some point introduce the common delay drift rate, there should be alignment of the naming of the parameters that are used as a (poor) descriptor for the common delay.
DelayCommon2nd, DelayCommon3rd: Same as DelayCommonDrif(t). Suggest to remove from list as they have not been agreed.

	LG Electronics
	· For the wording of DelayCommonDrif, DelayCommon2nd  and DelayCommon3rd, we have similar view with ZTE that it can be TACommonDrift, TACommon2nd  and TACommon3rd, respectively. Besides, it is not agreed yet as depicted above, so we prefer to delete it at this moment.
· For question on “NTACommon should indicate the one-way common”, we prefer common TA since it is more simpler in terms of UE implementation. 

	QC
	NTACommon: further discussion is needed to decide if one way or two way delay is signalled.
ntnULSyncValidityDuration: suggest to changed the name to ntnEphemerisValidityDuration as commonTA may have another one pending on agreement and SIB design.




[bookmark: _Toc82188770]Updated list of RRC parameters based on company views (First round of email discussions)
[Ericsson, Nokia, Nokia Shanghai Bell]: Prefer to indicate one-way common delay and thereby to introduce one-way delay related parameters.
[ZTE, CATT, LG Electronics]: Prefer to indicate two-way delay (TA common) and thereby to introduce two -way delay related parameters.
Moderator: shares same view as QC, further discussion is needed to decide if one way or two way delay is signaled.

w.r.t ntnULSyncValidityDuration: 
QC suggests to change the name to ntnEphemerisValidityDuration as commonTA may have another one pending on agreement and SIB design.
Moderator: We can wait but, to me both ephemeris and common TA related parameters should be broadcast within the same SIB and thereby a single validity duration/timer is enough as per the current meeting agreement:   A single validity duration for both serving satellite ephemeris and common TA related parameters is defined at least if serving satellite ephemeris and common TA related parameters are signaled in the same SIB message.
The parameter name is modified as follows:  ntnServingSatEphemerisValidityDuration.

The Following table provides updated list of RRC parameters related to Enhancements on UL time and frequency synchronization:
The following changes have been made:
· ServingSatelliteEphemerisStateVector
· split it into 6 parameters
· ServingSatellite EphemerisOrbitalParameters
· split it into 6 parameters
· Following parameters are removed for now: DelayCommon2nd, DelayCommon3rd and DelayCommonDrif(t).
· The name of parameter ntnULSyncValidityDuration is modified:  ntnServingSatEphemerisValidityDuration.

	Parameter name in the spec
	New or existing?
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific
	Specification
	Comment

	NTACommon  
	New
	NTACommon 
	NTACommon is a network-controlled common TA, and may include any timing offset considered necessary by the network.
NTACommon  with value of 0 is supported. 

	TBD
	 0
	Per cell
	Cell-specific
	38.331
	

	ServingSatelliteEphemerisStateVectorX
	New
	ServingSatelliteEphemerisStateVectorX
	Indicate  the x-coordinate of serving  Satellite position state vector in ECEF (m) 
	[+/- 42 200 000]
	 0
	Per cell
	Cell-specific
	38.331
	

	ServingSatelliteEphemerisStateVectorY
	New
	ServingSatelliteEphemerisStateVectorY
	Indicate  the y-coordinate of serving  Satellite position state vector in ECEF (m) 
	[+/- 42 200 000]
	 0
	Per cell
	Cell-specific
	38.331
	

	ServingSatelliteEphemerisStateVectorZ
	New
	ServingSatelliteEphemerisStateVectorZ
	Indicate  the z-coordinate of serving  Satellite position state vector in ECEF (m) 
	[+/- 42 200 000]
	 0
	Per cell
	Cell-specific
	38.331
	

	ServingSatelliteEphemerisStateVectorVx
	New
	ServingSatelliteEphemerisStateVectorVx
	Indicate the x-coordinate of serving  Satellite velocity state vector in ECEF (m/s)

	[+/- 8000]
	 0
	Per cell
	Cell-specific
	38.331
	

	ServingSatelliteEphemerisStateVectorVy
	New
	ServingSatelliteEphemerisStateVectorVy
	Indicate the y-coordinate of serving  Satellite velocity state vector in ECEF (m/s)

	[+/- 8000]
	 0
	Per cell
	Cell-specific
	38.331
	

	ServingSatelliteEphemerisStateVectorVz
	New
	ServingSatelliteEphemerisStateVectorVz
	Indicate the z-coordinate of serving  Satellite velocity state vector in ECEF (m/s)

	[+/- 8000]
	 0
	Per cell
	Cell-specific
	38.331
	

	ServingSatelliteEphemerisSemiMajorAxis
	New
	ServingSatelliteEphemerisSemiMajorAxis
	Indicate the following ephemeris orbital parameter for the serving satellite:
- Semi-major axis α [m] 

	[6500 000… 43000 000]
	 0
	Per cell
	Cell-specific
	38.331
	

	ServingSatelliteEphemerisEccentricityE
	New
	ServingSatelliteEphemerisEccentricityE
	Indicate the following ephemeris orbital parameter for the serving satellite:
- Eccentricity e 

	[0…0.015]
	 0
	Per cell
	Cell-specific
	38.331
	

	ServingSatelliteEphemerisArgumentOfPeriapsis
	New
	ServingSatelliteEphemerisArgumentOfPeriapsis
	Indicate the following ephemeris orbital parameter for the serving satellite:
- Argument of periapsis ω [rad] 

	[0…2π]
	 0
	Per cell
	Cell-specific
	38.331
	

	ServingSatellite EphemerisLongitudeOfAscendingNode
	New
	ServingSatellite EphemerisLongitudeOfAscendingNode
	Indicate the following ephemeris orbital parameter for the serving satellite:
- Longitude of ascending node Ω [degrees] 

	[-180o… +180o]
	 0
	Per cell
	Cell-specific
	38.331
	

	ServingSatelliteEphemerisInclinationI
	New
	ServingSatelliteEphemerisInclinationI
	Indicate the following ephemeris orbital parameter for the serving satellite:
- Inclination i [degree] 

	[-90o … +90o ]
	 0
	Per cell
	Cell-specific
	38.331
	

	ServingSatelliteEphemerisMeanAnomalyM
	New
	ServingSatelliteEphemerisMeanAnomalyM
	Indicate the following ephemeris orbital parameter for the serving satellite:
- Mean anomaly M [rad] at epoch time to
	[0… 2π]
	 0
	Per cell
	Cell-specific
	38.331
	

	ntnServingSatEphemerisValidityDuration
	New
	ntnServingSatEphemerisValidityDuration
	A validity duration configured by the network for satellite ephemeris data which indicates the maximum time during which the UE can apply the satellite ephemeris without having acquired new satellite ephemeris.
The unit of ntnServingSatEphemerisValidityDuration is [TBD]
	TBD
	 TBD
	[Per cell]
[Per BWP] 
	[Cell-specific]
	38.331
	




Companies are encouraged to further comment on the updated RRC parameter list:

	Companies
	Comments 

	Ericsson
	· For each row for the 12 ephemeris parameters
· Value range is not agreed yet. Put TBD instead (unless RAN1 is able to make an agreement before end of this meeting)
· There is no need to have a default value 0 for the parameter. Thus, remove the default value “0”

	
	

	
	

	
	

	
	



[bookmark: _Toc82188771]Updated list of RRC parameters based on company views (Second round of email discussions) 
Based on the views expressed during the second round and via RAN1 reflector. The list of RRC parameters related to Enhancements on UL time and frequency synchronization in NTN is updated as follows:

	Parameter name in the spec
	New or existing?
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific
	Specification
	Comment
	Status

	TACommon 
	New
	TACommon 
	TACommon is a network-controlled common TA, and may include any timing offset considered necessary by the network.
TACommon  with value of 0 is supported. 
	TBD
	 
	cell
	Cell-specific
	38.331
	In NTN, the Network may optionally indicate one or more of the following parameters:
• Common TA , Common TA drift rate and Common TA drift rate variation.

• FFS: Details of combination of Common TA parameters
	New-Unstable

	TACommonDrift
	New
	TACommonDrift
	Indicate drift rate of the common TA
The unit of TACommonDrift is TBD
	TBD
	 
	cell
	Cell-specific
	38.331
	In NTN, the Network may optionally indicate one or more of the following parameters:
• Common TA , Common TA drift rate and Common TA drift rate variation.

• FFS: Details of combination of Common TA parameters
	New-Unstable

	TACommonDriftVariation
	New
	TACommonDriftVariation
	Indicate drift rate variation of the common TA
The unit of TACommonDriftVariation is TBD
	TBD
	 
	cell
	Cell-specific
	38.331
	In NTN, the Network may optionally indicate one or more of the following parameters:
• Common TA , Common TA drift rate and Common TA drift rate variation.

• FFS: Details of combination of Common TA parameters
	New-Unstable

	ServingSatelliteEphemerisStateVectorX
	New
	ServingSatelliteEphemerisStateVectorX
	Indicate  the x-coordinate of serving  Satellite position state vector in ECEF (m) 
	[+/- 42 200 000]
	 
	cell
	Cell-specific
	38.331
	 
	New-Unstable

	ServingSatelliteEphemerisStateVectorY
	New
	ServingSatelliteEphemerisStateVectorY
	Indicate  the y-coordinate of serving  Satellite position state vector in ECEF (m) 
	[+/- 42 200 000]
	 
	cell
	Cell-specific
	38.331
	 
	New-Unstable

	ServingSatelliteEphemerisStateVectorZ
	New
	ServingSatelliteEphemerisStateVectorZ
	Indicate  the z-coordinate of serving  Satellite position state vector in ECEF (m) 
	[+/- 42 200 000]
	 
	cell
	Cell-specific
	38.331
	 
	New-Unstable

	ServingSatelliteEphemerisStateVectorVx
	 
	ServingSatelliteEphemerisStateVectorVx
	Indicate the x-coordinate of serving  Satellite velocity state vector in ECEF (m/s)
	[+/- 8000]
	 
	cell
	Cell-specific
	38.331
	 
	New-Unstable

	ServingSatelliteEphemerisStateVectorVy
	 
	ServingSatelliteEphemerisStateVectorVy
	Indicate the y-coordinate of serving  Satellite velocity state vector in ECEF (m/s)
	[+/- 8000]
	 
	cell
	Cell-specific
	38.331
	 
	New-Unstable

	ServingSatelliteEphemerisStateVectorVz
	 
	ServingSatelliteEphemerisStateVectorVz
	Indicate the z-coordinate of serving  Satellite velocity state vector in ECEF (m/s)
	[+/- 8000]
	 
	cell
	Cell-specific
	38.331
	 
	New-Unstable

	ServingSatelliteEphemerisSemiMajorAxis
	New
	ServingSatelliteEphemerisSemiMajorAxis
	Indicate the following ephemeris orbital parameter for the serving satellite:
- Semi-major axis α [m] 
	[6500 000… 43000 000]
	 
	cell
	Cell-specific
	38.331
	 
	New-Unstable

	ServingSatelliteEphemerisEccentricityE
	New
	ServingSatelliteEphemerisEccentricityE
	Indicate the following ephemeris orbital parameter for the serving satellite:
- Eccentricity e 
	[0…0.015]
	 
	cell
	Cell-specific
	38.331
	 
	New-Unstable

	ServingSatelliteEphemerisArgumentOfPeriapsis
	New
	ServingSatelliteEphemerisArgumentOfPeriapsis
	Indicate the following ephemeris orbital parameter for the serving satellite:
- Argument of periapsis ω [rad] 
	[0…2π]
	 
	cell
	Cell-specific
	38.331
	 
	New-Unstable

	ServingSatellite EphemerisLongitudeOfAscendingNode
	New
	ServingSatellite EphemerisLongitudeOfAscendingNode
	Indicate the following ephemeris orbital parameter for the serving satellite:
- Longitude of ascending node Ω [degrees] 
	[-180o… +180o]
	 
	cell
	Cell-specific
	38.331
	 
	New-Unstable

	ServingSatelliteEphemerisInclinationI
	New
	ServingSatelliteEphemerisInclinationI
	Indicate the following ephemeris orbital parameter for the serving satellite:
- Inclination i [degree] 
	[-90o … +90o ]
	 
	cell
	Cell-specific
	38.331
	 
	New-Unstable

	ServingSatelliteEphemerisMeanAnomalyM
	New
	ServingSatelliteEphemerisMeanAnomalyM
	Indicate the following ephemeris orbital parameter for the serving satellite:
- Mean anomaly M [rad] at epoch time to
	[0… 2π]
	 
	cell
	Cell-specific
	38.331
	 
	New-Unstable

	[ntnServingSatEphemerisValidityDuration]
	New
	[ntnServingSatEphemerisValidityDuration]
	A validity duration configured by the network for satellite ephemeris data which indicates the maximum time during which the UE can apply the satellite ephemeris without having acquired new satellite ephemeris.
The unit of ntnServingSatEphemerisValidityDuration is [TBD]
	TBD
	 
	
[ BWP]
	Cell-specific
	38.331
	 
	New-Unstable




[bookmark: _Toc79484739][bookmark: _Toc82188772]Enhancements on HARQ
[bookmark: _Toc82188773]Related RRC parameters
Based on the agreements to date (up to RAN1#106-e) and the companies proposals submitted to RAN1#106-bis-e, a preliminary list of RRC parameters pertinent to NR NTN and related to the enhancements on HARQ is given within the following table:
	Parameter name in the spec
	New or existing?
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific
	Specification
	Comment

	harq-ProcessNumberSizeDCI-1-2-r17
	extension of R16
	harq-ProcessNumberSizeDCI-1-2-r17
	Configure the number of bits for the field "HARQ process number" in DCI format 1_2 (see TS 38.212 , clause 7.3.1).

Configure the number of bits for the field "HARQ process number" in DCI format 0_2 (see TS 38.212, clause 7.3.1).

	New values: 
(0..5)             
	 
	Per UE
	UE-specific
	38.331
	 R17: For enhancement on the HARQ process indication, extend the HARQ process ID field up to 5 bits for DCI 1-2                          

R17: For enhancement on the HARQ process indication, extend the HARQ process ID field up to 5 bits for DCI 0-2                        

	HARQ-ProcessNumberSizeDCI-0-2-r17
	extension of R16
	HARQ-ProcessNumberSizeDCI-0-2-r17
	Configure the number of bits for the field "HARQ process number" in DCI format 0_2 (see TS 38.212 , clause 7.3.1).

	New values: 
(0..5)             
	 
	Per UE
	UE-specific
	38.331
	 R17: For enhancement on the HARQ process indication, extend the HARQ process ID field up to 5 bits for DCI 0-2                        

	HARQ-ProcessNumberSizeDCI-1-1-r17
	
	HARQ-ProcessNumberSizeDCI-1-1-r17
	Configure the number of bits for the field "HARQ process number" in DCI format 1_1
	
	
	
	
	
	

	HARQ-ProcessNumberSizeDCI-0-1-r17
	
	HARQ-ProcessNumberSizeDCI-0-1-r17
	Configure the number of bits for the field "HARQ process number" in DCI format 0_1
	
	
	
	
	
	

	nrofHARQ-ProcessesForPDSCH-r17
	extension of R16
	nrofHARQ-ProcessesForPDSCH-r17
	The number of HARQ processes to be used on the PDSCH of a serving cell. Value n2 corresponds to 2 HARQ processes, value n4 to 4 HARQ processes, and so on. If the field is absent, the UE uses 8 HARQ processes (see TS 38.214 , clause 5.1).
	New values:
{n2, n4, n6, n10, n12, n16,…, n32} 
	 
	Per UE
	UE-specific
	38.331
	The maximal supported HARQ process number is up to 32.

	nrofHARQ-ProcessesForPUSCH-r17
	New
	nrofHARQ-ProcessesForPUSCH-r17
	The number of HARQ processes to be used on the PUSCH. Value n2 corresponds to 2 HARQ processes, value n4 to 4 HARQ processes, and so on. If the field is absent, the UE uses 8 HARQ processes 
	{n2, n4, n6, n10, n12, n16,…, n32} 
	 
	Per UE
	UE-specific
	38.331
	The maximal supported HARQ process number is up to 32.

	nrofHARQ-Processes-r17
	extension of R16
	nrofHARQ-Processes-r17
	The number of HARQ processes configured. It applies for both Type 1 and Type 2. See TS 38.321 , clause 5.4.1.
	(1..32)
	 
	Per UE
	UE-specific
	38.331
	 

	HARQprocess-disableULfeedback
	New
	HARQprocess-disableULfeedback
	Enabling/disabling HARQ uplink feedback for downlink transmission 
	[BIT STRING (SIZE (32))]
	 
	Per HARQ process
	UE-specific
	38.331
	 



[bookmark: _Toc82188774]Company views 

[ZTE- R1-2109845]: there is no need to introduce the additional RRC parameter as nrofHARQ-ProcessesForPUSCH-r17, since in legacy system, similar behavior and interpretation on the maximum supported number of HARQ process for UL is same as DL
[Moderator]: the parameter was added nrofHARQ-ProcessesForPUSCH-r17 during second round of [Post-106-e-Rel17-RRC-04]. It seems reasonable to remove it from the list as only one parameter (nrofHARQ-ProcessesForPDSCH-r17) exist in Release 16. The maximum supported number of HARQ process for UL is same as DL.
[ZTE- R1-2109845]: Whether to define the bitmap on HARQprocess-disableULfeedback, the detailed signaling content can be left to RAN2.
[Ericsson - R1-2109929] these two additional parameters are expected to be needed: HARQ-ProcessNumberSizeDCI-1-1-r17 and  HARQ-ProcessNumberSizeDCI-0-1-r17

[Moderator]: 
Companies are encouraged to comment on all the below proposals:
[ZTE]: there is no need to introduce the additional RRC parameter as nrofHARQ-ProcessesForPUSCH-r17.
[ZTE]: Whether to define the bitmap on HARQprocess-disableULfeedback, the detailed signaling content can be left to RAN2.
[Ericsson ]: These two additional parameters are expected to be needed: HARQ-ProcessNumberSizeDCI-1-1-r17 and  HARQ-ProcessNumberSizeDCI-0-1-r17
Companies are encouraged to provide comments on RRC parameters list (section 4.1):
	Companies
	Comments 

	Ericsson
	· All the parameters should be per BWP according to the current RRC setup
· harq-ProcessNumberSizeDCI-1-2-r17
· Delete the irrelevant part in the description: Configure the number of bits for the field "HARQ process number" in DCI format 0_2 (see TS 38.212, clause 7.3.1).
· Delete the irrelevant part in the comment: R17: For enhancement on the HARQ process indication, extend the HARQ process ID field up to 5 bits for DCI 0-2                        
· HARQ-ProcessNumberSizeDCI-1-1-r17
· Fill in missing info, as in harq-ProcessNumberSizeDCI-1-2-r17
· HARQ-ProcessNumberSizeDCI-0-1-r17
· Fill in missing info, as in harq-ProcessNumberSizeDCI-0-2-r17
· nrofHARQ-ProcessesForPDSCH-r17
· Delete “…” in the value range “New values: {n2, n4, n6, n10, n12, n16,…, n32}”
· nrofHARQ-Processes-r17
· This one is for UL CG – Add a similar row for DL SPS
· HARQprocess-disableULfeedback
· RAN2 has already introduced this in RRC “downlinkHARQ-FeedbackDisabled”. This can be removed.

	ZTE
	1. Remove the HARQprocess-disableULfeedback;

	CATT
	1. HARQ-ProcessNumberSizeDCI-1-1-r17
The value range is extended to 5 as agreed.
1. HARQ-ProcessNumberSizeDCI-0-1-r17
The value range is extended to 5 as agreed.

	Nokia, Nokia Shanghai Bell
	nrofHARQ-ProcessesForPDSCH-r17: Suggest to remove “…” such that the sequence becomes {n2, n4, n6, n10, n12, n16, n32}

	QC
	Agree with Ericsson

	
	



[bookmark: _Toc82188775]Updated list of RRC parameters based on company views (First round of email discussions)

The Following table provides updated list of RRC parameters related to Enhancements on UL time and frequency synchronization:
The following changes have been made:
Updated field Per (UE, cell, TRP, …): Per BWP
Added parameter for DL SPS: nrofHARQ-Processes-r17
HARQprocess-disableULfeedback is removed as RAN2 has already introduced this in RRC “downlinkHARQ-FeedbackDisabled”. 

	Parameter name in the spec
	New or existing?
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific
	Specification
	Comment

	harq-ProcessNumberSizeDCI-1-2-r17
	extension of R16
	harq-ProcessNumberSizeDCI-1-2-r17
	Configure the number of bits for the field "HARQ process number" in DCI format 1_2 (see TS 38.212 , clause 7.3.1).


	 
0..5      
	 
	Per BWP
	UE-specific
	38.331
	 
 

	HARQ-ProcessNumberSizeDCI-0-2-r17
	extension of R16
	HARQ-ProcessNumberSizeDCI-0-2-r17
	Configure the number of bits for the field "HARQ process number" in DCI format 0_2 (see TS 38.212 , clause 7.3.1).

	
0..5           
	 
	Per BWP
	UE-specific
	38.331
	 R17: For enhancement on the HARQ process indication, extend the HARQ process ID field up to 5 bits for DCI 0-2                        

	HARQ-ProcessNumberSizeDCI-1-1-r17
	extension of R16
	HARQ-ProcessNumberSizeDCI-1-1-r17
	Configure the number of bits for the field "HARQ process number" in DCI format 1_1

	
0..5            
	
	Per BWP
	UE-specific
	38.331
	

	HARQ-ProcessNumberSizeDCI-0-1-r17
	extension of R16
	HARQ-ProcessNumberSizeDCI-0-1-r17
	Configure the number of bits for the field "HARQ process number" in DCI format 0_1

	
0..5          
	
	Per BWP
	UE-specific
	38.331
	

	nrofHARQ-ProcessesForPDSCH-r17
	extension of R16
	nrofHARQ-ProcessesForPDSCH-r17
	The number of HARQ processes to be used on the PDSCH of a serving cell. Value n2 corresponds to 2 HARQ processes, value n4 to 4 HARQ processes, and so on. If the field is absent, the UE uses 8 HARQ processes (see TS 38.214 , clause 5.1).
	
{n2, n4, n6, n10, n12, n16, n32} 
	 
	Per BWP
	UE-specific
	38.331
	The maximal supported HARQ process number is up to 32.

	nrofHARQ-Processes-r17
	extension of R16
	nrofHARQ-Processes-r17
	The number of HARQ processes configured. It applies for both Type 1 and Type 2. See TS 38.321 , clause 5.4.1

	(1..32)
	 
	Per BWP
	UE-specific
	38.331
	 

	nrofHARQ-Processes-r17
	extension of R16
	nrofHARQ-Processes
	Number of configured HARQ processes for SPS DL. see TS 38.321, clause 5.8.1

	(1..32)
	
	Per BWP
	UE-specific
	38.331
	

	HARQprocess-disableULfeedback
	New
	HARQprocess-disableULfeedback
	Enabling/disabling HARQ uplink feedback for downlink transmission 

	[BIT STRING (SIZE (32))]
	 
	Per HARQ process
	UE-specific
	38.331
	 




Companies are encouraged to further comment on the updated RRC parameter list:

	Companies
	Comments 

	Ericsson
	· As we commented in the reflector, there are several companies proposing in UE capability to have separate DL and UL capabilities for 32 HARQ processes in NR NTN, (which is the case for beyond 52 GHz already). Given this, we strongly recommend adding back the RRC parameter “nrofHARQ-ProcessesForPUSCH-r17”, to respect the RAN2 guideline:
5          Avoid defining functionality that has no RRC configuration but is dependent on capability bits.
The specification should not be written so that the network determines what configuration it can use for a UE implicitly by the reported UE capabilities. Instead, the gNB should always configure the UE explicitly by DL RRC signalling, respecting  the reported capabilities. 
· nrofHARQ-Processes-r17 (for configured grant)
· Description: The number of HARQ processes configured for UL configured grant. It applies for both Type 1 and Type 2. See TS 38.321 , clause 5.4.1


	
	

	
	

	
	

	
	



Updated list of RRC parameters based on company views (Second round of email discussions)
Based on the views expressed during the second round and via RAN1 reflector. The list of RRC parameters related to Enhancements on HARQ in NTN is updated as follows:

	Parameter name in the spec
	New or existing?
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific
	Specification
	Comment
	Status

	harq-ProcessNumberSizeDCI-1-2-r17
	extension of R16
	harq-ProcessNumberSizeDCI-1-2-r17
	Configure the number of bits for the field "HARQ process number" in DCI format 1_2 (see TS 38.212 , clause 7.3.1).
	 
0..5      
	 
	BWP
	UE-specific
	38.331
	 
	Stable

	HARQ-ProcessNumberSizeDCI-0-2-r17
	extension of R16
	HARQ-ProcessNumberSizeDCI-0-2-r17
	Configure the number of bits for the field "HARQ process number" in DCI format 0_2 (see TS 38.212 , clause 7.3.1).
	 
0..5      
	 
	BWP
	UE-specific
	38.331
	 R17: For enhancement on the HARQ process indication, extend the HARQ process ID field up to 5 bits for DCI 0-2                        
	Stable

	HARQ-ProcessNumberSizeDCI-1-1-r17
	extension of R16
	HARQ-ProcessNumberSizeDCI-1-1-r17
	Configure the number of bits for the field "HARQ process number" in DCI format 1_1
	 
0..5      
	 
	BWP
	UE-specific
	38.331
	 
	Stable

	HARQ-ProcessNumberSizeDCI-0-1-r17
	extension of R16
	HARQ-ProcessNumberSizeDCI-0-1-r17
	Configure the number of bits for the field "HARQ process number" in DCI format 0_1
	 
0..5      
	 
	BWP
	UE-specific
	38.331
	 
	Stable

	nrofHARQ-ProcessesForPDSCH-r17
	extension of R16
	nrofHARQ-ProcessesForPDSCH-r17
	The number of HARQ processes to be used on the PDSCH of a serving cell. Value n2 corresponds to 2 HARQ processes, value n4 to 4 HARQ processes, and so on. If the field is absent, the UE uses 8 HARQ processes (see TS 38.214 , clause 5.1).
	{n2, n4, n6, n10, n12, n16, n32} 
	 
	BWP
	UE-specific
	38.331
	The maximal supported HARQ process number is up to 32.
	Stable

	nrofHARQ-Processes-r17
	extension of R16
	nrofHARQ-Processes-r17
	The number of HARQ processes configured for UL configured grant. It applies for both Type 1 and Type 2. See TS 38.321 , clause 5.4.1
	(1..32)
	 
	BWP
	UE-specific
	38.331
	 
	Stable

	nrofHARQ-Processes-r17
	extension of R16
	nrofHARQ-Processes-r17
	Number of configured HARQ processes for SPS DL. see TS 38.321, clause 5.8.1
	(1..32)
	 
	BWP
	UE-specific
	38.331
	 
	Stable




[bookmark: _Toc79484740][bookmark: _Toc82188777]Others
[bookmark: _Toc82188778]Related RRC parameters
Based on the agreements to date (up to RAN1#106-e) and the companies proposals submitted to RAN1#106-bis-e, a preliminary list of RRC parameters related to the polarization indication in NR NTN is given within the following table:
	Parameter name in the spec
	New or existing?
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific
	Specification
	Comment

	ntnPolarizationDL
	New
	ntnPolarizationDL
	If present, this parameter indicates polarization information for Downlink transmission on service link: including Right hand, Left hand circular polarizations (RHCP, LHCP) and Linear polarization.
	{RHCP, LHCP, Linear }
	 
	Per cell
	Cell-specific
	38.331
	FFS: whether polarization signalling is per SSB

	ntnPolarizationUL
	New
	ntnPolarizationUL
	If present, this parameter indicates Polarization information for Uplink service link .i.e. implemented at satellite reception.
If this parameter is absent and  ntnPolarizationDL is present,  UE assumes a same polarization for UL and DL
	{RHCP, LHCP, Linear }
	 
	Per cell
	Cell-specific
	38.331
	 



[bookmark: _Toc82188779]Company views 
Companies are encouraged to provide comments within the following table:
	Companies
	Comments 

	Ericsson
	· ntnPolarizationUL
· Description: If present, this parameter indicates Polarization information for Uplink service link .i.e. implemented at satellite reception.
If this parameter is absent and  ntnPolarizationDL is present,  UE assumes a same polarization for UL and DL

	ZTE
	ntnPolarizationDL :
it’s preferred to rephrase the description for each parameters by highlighting that the indicated polarization information just refers to the polarization type used at satellite side for either DL transmission or UL reception. There is no intention to mandate the UE to follow the indicated information to conduct the corresponding reception on DL and sending for UL. Then, the similar wording “i.e. implemented at satellite transmission” should be included 

	CATT
	Agree

	Nokia, Nokia Shanghai Bell
	Support Ericsson’s comment.

	QC
	ntnPolarizationUL: If present, this parameter indicates the polarization of the UL receiver ; if not, UE assumes a same polarization for DL and UL.


	
	




0. [bookmark: _Toc82188780]Updated list of RRC parameters based on company views (First round of email discussions)
The Following table provides updated list of RRC parameters related to the polarization indication in NR NTN:
The following changes have been made:
· The description of ntnPolarizationULis slightly modified following [Ericsson, Nokia, Nokia Shanghai Bell, Qualcomm]’s comments.
· Comments added for both parameters to address [ZTE] concern

	Parameter name in the spec
	New or existing?
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific
	Specification
	Comment

	ntnPolarizationDL
	New
	ntnPolarizationDL
	If present, this parameter indicates polarization information for Downlink transmission on service link: including Right hand, Left hand circular polarizations (RHCP, LHCP) and Linear polarization.

	{RHCP, LHCP, Linear }
	
	Per cell
	Cell-specific
	38.331
	The indicated polarization information refers to the polarization type used at satellite side for DL transmission. 

	ntnPolarizationUL
	New
	ntnPolarizationUL
	If present, this parameter indicates Polarization information for Uplink service link.
If not and  ntnPolarizationDL is present,  UE assumes a same polarization for UL and DL

	{RHCP, LHCP, Linear }
	
	Per cell
	Cell-specific
	38.331
	The indicated polarization information refers to the polarization type used at satellite side for UL reception.




Companies are encouraged to further comment on the updated RRC parameter list:

	Companies
	Comments 

	
	

	
	

	
	

	
	

	
	




[bookmark: _Toc82188781]Updated list of RRC parameters based on company views (Second round of email discussions)
Based on the views expressed during the second round and via RAN1 reflector. The list of RRC parameters related to Polarization indication in NTN is updated as follows:
	Parameter name in the spec
	New or existing?
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific
	Specification
	Comment
	Status

	ntnPolarizationDL
	New
	ntnPolarizationDL
	If present, this parameter indicates polarization information for Downlink transmission on service link: including Right hand, Left hand circular polarizations (RHCP, LHCP) and Linear polarization
	{RHCP, LHCP, Linear }
	 
	cell
	Cell-specific
	38.331
	The indicated polarization information refers to the polarization type used at satellite side for DL transmission. 
	Stable

	ntnPolarizationUL
	New
	ntnPolarizationUL
	If present, this parameter indicates Polarization information for Uplink service link.
If not and  ntnPolarizationDL is present,  UE assumes a same polarization for UL and DL
	{RHCP, LHCP, Linear }
	 
	cell
	Cell-specific
	38.331
	The indicated polarization information refers to the polarization type used at satellite side for UL reception.
	Stable
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