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[bookmark: _GoBack]This document summarizes the RRC parameters changes required for NR-NTN, up to RAN1 #106-e. It is a summary of the post-meeting email discussion [Post-106-e-Rel17-RRC-04] NR NTN.

[bookmark: _Toc82188762]Timing relationship enhancements
[bookmark: _Toc82188763]Related RRC parameters
Based on the agreements to date (up to RAN1#106-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
	(New) values
	New R17 vs extension of R16
	Per (UE, cell, TRP, …)
	Broadcast/dedicated
	Description
	Configuration restriction (if any)

	K_offset
	· TBD
	New
	cell
	Broadcast
	The K_offset is a scheduling offset used for the identified timing relationships that need to be modified for NTN.
It is introduced to enhance the following timing relationships:
· The transmission timing of DCI scheduled PUSCH (including CSI on PUSCH).
· The transmission timing of RAR grant scheduled PUSCH.
· The transmission timing of HARQ-ACK on PUCCH.
· The CSI reference resource timing.
· The transmission timing of aperiodic SRS.
The K_offset value signaled in system information is always used for:
· The transmission timing of RAR / fallbackRAR grant scheduled PUSCH
· The transmission timing of Msg3 retransmission scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI
· The transmission timing of HARQ-ACK on PUCCH to contention resolution PDSCH scheduled by DCI format 1_0 with CRC scrambled by TC-RNTI
· FFS: The transmission timing of HARQ-ACK on PUCCH to contention resolution PDSCH scheduled by DCI format 1_0 with CRC scrambled by C-RNTI
· The transmission timing of HARQ-ACK on PUCCH to MsgB scheduled by DCI format 1_0 with CRC scrambled by MsgB-RNTI
· FFS: The transmission timing of HARQ-ACK on PUCCH to MsgB scheduled by DCI format 1_0 with CRC scrambled by C-RNTI

	The unit of K_offset is number of slots for a given subcarrier spacing.

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

	UE_specific_Koffset
	
· TBD
	New
	Per UE
	dedicated
	The UE-specific K_offset can be provided and updated by network with MAC CE.
FFS: UE can be provided and updated by network with a UE-specific K_offset in RRC reconfiguration
· FFS: Details on whether and how the two solutions work together

When UE is not provided with K_offset value other than the one signaled in system information, the K_offset value signaled in system information is used for all timing relationships that require K_offset enhancement

	The unit of K_offset is number of slots for a given subcarrier spacing.

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
	· TBD
	New
	Per cell
	Broadcast
	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.
· If a UE is provided with a K_mac value, when the UE would transmit a PUCCH with HARQ-ACK information in uplink slot n corresponding to a PDSCH carrying a MAC CE command on a downlink configuration, the UE action and assumption on the downlink configuration shall be applied starting from the first slot that is after slot , where µ is the SCS configuration for the PUCCH.

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.
FFS: one subcarrier spacing value or different subcarrier spacing values for different scenarios.

	dl-DataToUL-ACK-r17

	Increase the size of the PDSCH-to-HARQ_feedback timing indicator field by 1 bit
	extension of R16
	Per UE
	dedicated
	· 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.
	Not yet agreed



[bookmark: _Toc80303173][bookmark: _Toc82188764]Company views 
Companies are encouraged to provide comments within the following table:
	Companies
	Comments 

	LG
	Regarding K_offset, following agreements and conclusion also can be captured.
Agreement:
Introduce K_offset (may or may not be the same as the K_offset value in other timing relationships) to enhance the timing relationship of HARQ-ACK on PUCCH to MsgB.
Conclusion:
The agreement made at RAN1#102-e about introducing K_offset in the transmission timing of RAR grant scheduled PUSCH is also applicable to fallbackRAR scheduled PUSCH.
Agreement:
Confirm the following working assumption:
K_offset can be applied to indicate the first transmission opportunity of PUSCH in Configured Grant Type 2 in the same way as K_offset is applied to the transmission timing of DCI scheduled PUSCH.
Agreement:
For random access procedure initiated by a PDCCH order received in downlink slot , UE determines the next available PRACH occasion after uplink slot  to transmit the ordered PRACH.

	Huawei, HiSilicon
	1. K_offset: It has not been agreed that whether it is signaled via a single offset value or a sum of two offset values
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
Therefore, one possible way is to put bracket to the parameter name [K_offset]

2. UE_specific_Koffset: RRC based signaling is still FFS. If it is not agreed in the end, UE_specific_Koffset should be carried by a MAC-CE. Therefore, there is a need to add a comment on this.

3. For dl-DataToUL-ACK-r17, the “value” column can be changed to “[SEQUENCE (SIZE (1..8)) OF INTEGER (0..31)]”. 

4. There may be a need to add one additional parameter “dl-DataToUL-ACK-DCI-1-2-r17” dedicated for DCI format 1_2.


	Nokia, Nokia Shanghai Bell
	The dl-DataToUL-ACK-r17 should be omitted as there has not been any agreements on this (yet). Only agreed elements should be captured here.
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.

	OPPO
	Agree with Nokia that dl-DataToUL-ACK-r17 should be removed. 

	Ericsson
	· K_offset: In the description, the list of timing relationships enhanced by K_offset is not complete.
· General comments (apply also to section 3, 4 and 5):
· More precise descriptions of the parameters should be provided in the final version sent to RAN2.
· To be consistent, all parameters should have the -r17 suffix.

	Moderator
	Regarding the description of K_offset
	As mentioned by [LG, Ericsson] the list of timing relationships that need K_offset is not complete. 
For the description of this parameters I am not sure whether we need to provide a list of timing relationships that are enhanced in NTN. Is this something that RAN2 need to know? I think a more generic definition as follows would be enough:
The K_offset is a scheduling offset used for the timing relationships that need to be modified for NTN [see TS 38.2xy].
Also, the parameter’s name is changed to CellSpecific_K_offset to differentiate between both Cell and UE specific K_offset.
Note that a Beam specific K_offset  is still FFS as per RAN1#103-e Agreement:
- FFS: Beam specific K_offset configured in system information and used in initial access.


	
	Regarding the value of K_Offset
	Based on [Huawei] comment and as per the RAN1#104-bis-e Agreement on determination of cell-specific K_offset, the parameter’s name is put between bracket as two following options are still on the table:
Option 1: Signal one offset value for K_offset 
Option 2: Signal a first offset value and a second offset value. K_offset is equal to the sum of the two offset values.


	
	Regarding UESpecific_Koffset
	The description of this parameter is updated following [Huawei] comment, only MAC CE based signalled in kept in the description as  RRC based signalling is still FFS
But we can put it in grey (or maybe remove it)  as per the FFS from previous meeting, whether this RRC parameter is needed or not is still pending,

	
	Regarding dl-DataToUL-ACK-r17
	Following [Nokia, Oppo] feedback, the dl-DataToUL-ACK-r17 is removed from the list for now as the following FFS is not resoled yet:
 FFS: Whether there is an impact on the size of the PDSCH-to-HARQ_feedback timing indicator field in DCI.

	
	Regarding -r17 suffix.
	This suffix is needed only for parameters with extension of R16. But no need for this suffix for new parameters.



[bookmark: _Toc80303174][bookmark: _Toc82188765]Updated list of RRC parameters based on company views (First round of email discussions)
Based on the first round of email discussion the list of RRC parameters list related to timing relationship enhancement is modified as follows:
	Parameter Name
	(New) values
	New R17 vs extension of R16
	Per (UE, cell, TRP, …)
	Broadcast/dedicated
	Description
	Configuration restriction (if any)

	[CellSpecific_Koffset]
	· TBD
	New
	cell
	Broadcast
	The CellSpecific_K_offset is a scheduling offset used for the timing relationships that need to be modified for NTN [see TS 38.2xy]. 
	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

The unit of K_offset is number of slots for a given subcarrier spacing.

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

	UESpecific_Koffset
	
· TBD
	New
	Per UE
	dedicated
	The UE-specific K_offset can be provided and updated by network with MAC CE.
When UE is not provided with K_offset value other than the one signaled in system information, the K_offset value signaled in system information is used for all timing relationships that require K_offset enhancement.
	FFS: UE can be provided and updated by network with a UE-specific K_offset in RRC reconfiguration
· FFS: Details on whether and how the two solutions work together

The unit of K_offset is number of slots for a given subcarrier spacing.

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
	· TBD
	New
	Per cell
	Broadcast
	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.
· If a UE is provided with a K_mac value, when the UE would transmit a PUCCH with HARQ-ACK information in uplink slot n corresponding to a PDSCH carrying a MAC CE command on a downlink configuration, the UE action and assumption on the downlink configuration shall be applied starting from the first slot that is after slot , where µ is the SCS configuration for the PUCCH.

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.
FFS: one subcarrier spacing value or different subcarrier spacing values for different scenarios.


Companies are encouraged to provide comments within the following table:
	Companies
	Comments 

	QC
	Fine with moderator’s updated list. For the sake of discussion of RRC parameters, we don’t think an exhaustive list of the use cases of Koffset is necessary

	Nokia, Nokia Shanghai Bell
	We would like to reiterate that there has been no agreements on having separate parameters for K_offset, rather the contrary. From RAN1#104, there is the following agreement:
Agreement:
Update of K_offset after initial access is supported
Which indicates that there is only value to be used during the discussions. The value can be provided through broadcast information or updated in a UE specific way.

	Moderator
	Regarding UESpecific_Koffset: Based on [Nokia, Nokia Shanghai Bell, Huawei] feedback and taking into account that RRC based signalling is still FFS we can remove this parameter from the list for now and come back on this in next RAN1 meeting. 
Agreements on K_offset updated after the initial access are recalled hereafter:
[image: ]



[bookmark: _Toc82188766]Updated list of RRC parameters based on company views (Second round of email discussions)
Based on the views collected during the second round of email discussion, the list of RRC parameters list related to timing relationship enhancement is modified as follows:
	Parameter Name
	(New) values
	New R17 vs extension of R16
	Per (UE, cell, TRP, …)
	Broadcast/dedicated
	Description
	Configuration restriction (if any)

	[CellSpecific_Koffset]
	· TBD
	New
	cell
	Broadcast
	The CellSpecific_K_offset is a scheduling offset used for the timing relationships that need to be modified for NTN [see TS 38.2xy]. 
	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

The unit of K_offset is number of slots for a given subcarrier spacing.

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
	· TBD
	New
	Per cell
	Broadcast
	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.
· If a UE is provided with a K_mac value, when the UE would transmit a PUCCH with HARQ-ACK information in uplink slot n corresponding to a PDSCH carrying a MAC CE command on a downlink configuration, the UE action and assumption on the downlink configuration shall be applied starting from the first slot that is after slot , where µ is the SCS configuration for the PUCCH.

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.
FFS: one subcarrier spacing value or different subcarrier spacing values for different scenarios.



[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), 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
	(New) values
	New R17 vs extension of R16
	Per (UE, cell, TRP, …)
	Broadcast/dedicated
	Description
	Configuration restriction (if any)

	NTACommon 
	TBD:
[0…66485756]?
	New R17
	cell
	Broadcast
	  is a network-controlled common TA, and may include any timing offset considered necessary by the network.
 with value of 0 is supported. 

	

	SatellitePosition StateVector -r17
	TBD
	New R17
	cell
	Broadcast
	Indicate  serving  Satellite position state vector X,Y,Z in ECEF (m) 
	Position range is driven by GEO : +/- 42 200 km

	ServingSatelliteVelocity StateVector -r17
	TBD
	New R17
	cell
	Broadcast
	Indicate  serving  Satellite velocity state vector VX,VY,VZ in ECEF (m/s)
 
	Velocity range is driven by LEO@600 km: +/- 8000 m/s

	ServingSatellite ephemerisOrbitalParameters
	TBD
	New R17
	cell
	Broadcast
	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
	

	EphemerisValidityDuration-r17
	TBD
	New R17
	cell
	Broadcast
	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.
	· FFS: Whether the same validity duration can be applied for Common TA.



[bookmark: _Toc82188769]Company views 
Companies are encouraged to provide comments within the following table:
	Companies
	Comments 

	LG
	Regarding SatellitePosition StateVector -r17, the parameter name should be changed as follows:
· SatellitePosition StateVector -r17  ServingSatellitePosition StateVector -r17

Also, it could be discuss further the parameters (e.g., ephemeris information and/or validity duration) which can be used for upcoming (or non-serving) satellite.

	Nokia, Nokia Shanghai Bell
	For the satellite ephemeris information it might be beneficial to outline the fact that we have two sets (as per the original agreement). And within each set there should be the associated elements (like x,y,z, vx,vy,vz) for set1. At first glance, it might seem like there are just a few parameters when looking at the headlines. Should we have each of the parameters as main parameters, or would we rather have it as it is now? At present we do not have a strong preference here.

	OPPO
	For EphemerisValidityDuration-r17, if we look at the RAN1 agreement, it does not say that the duration is configured per cell. Thus, this may need to be further discussed. At least we need a RAN1 agreement to make per cell indication clear. 

Agreement:
· A validity duration configured by the network for satellite ephemeris data indicates the maximum time during which the UE can apply the satellite ephemeris without having acquired new satellite ephemeris.
· 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.



	Ericsson
	· SatellitePositionStateVector-r17, ServingSatelliteVelocityStateVector-r17: The two parameters could be combined into one containing all parameters (x,y,z,vx,vy,vz) associated with this ephemeris format, as for the Orbital parameters.
· EphemerisValidityDuration-r17: This parameter needs a more generic name if it is decided to use the same validity duration for ephemeris and common TA. For this purpose and to align with IoT NTN, it could be called ULSyncValidityDuration-r17.

	Moderator
	· Based on feedback from [Nokia, Ericsson] one “vector” parameter can be considered for each set of Serving satellite ephemeris related parameters.
· Following the comment from OPPO, it is not yet agreed if  EphemerisValidityDuration is per cell or per UE. Thus, the parameter level is put between bracket: [cell]
· Based on Ericsson feedback, a more generic name of the parameter EphemerisValidityDuration-r17 is needed.  



[bookmark: _Toc82188770]Updated list of RRC parameters based on company views (First round of email discussions)
Based on the first round of email discussion the list of RRC parameters list related to the enhancements on UL time and frequency synchronization is modified as follows:
	Parameter Name
	(New) values
	New R17 vs extension of R16
	Per (UE, cell, TRP, …)
	Broadcast/dedicated
	Description
	Configuration restriction (if any)

	NTACommon 
	TBD:
[0…66485756]?
	New R17
	cell
	Broadcast
	  is a network-controlled common TA, and may include any timing offset considered necessary by the network.
 with value of 0 is supported. 

	

	ServingSatelliteEphemerisStateVector
	TBD
	New R17
	cell
	Broadcast
	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)
	Position range is driven by GEO : +/- 42 200 km 
Velocity range is driven by LEO@600 km: +/- 8000 m/s

	ServingSatellite EphemerisOrbitalParameters
	TBD
	New R17
	cell
	Broadcast
	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
	

	ntnULSyncValidityDuration
	TBD
	New R17
	[cell]
	Broadcast
	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.
	· FFS: Whether the same validity duration can be applied for Common TA.



Companies are encouraged to provide comments within the following table:
	Companies
	Comments 

	QC
	One parameter, ntnDLFrequencyCompensation, need to be included. We believe this at least needs to be optionally supported. We may discuss the details in the next meeting.

	Ericsson
	· NTACommon: Please clarify the proposed value range [0…66485756].

	Nokia, Nokia Shanghai Bell
	Related to the comment from Qualcomm, we do not have any agreements on providing any indication for DL frequency compensation.
Related to comment from Ericsson we do not have any agreements on the maximum value to use for NTACommon. And since there has not been any agreements as to whether there is a single value range or there is deployment dependent ranges for the NTACommon, we prefer to leave this parameter from this round of discussions.

	LG
	Regarding QC’s comment on the DL frequency compensation, RAN1 does not have clear agreement on this issue as below. So, at this stage, we don’t agree to include that parameter.

Conclusion:
If DL frequency compensation for the service link Doppler is applied, indication of the amount of frequency compensation is necessary.
· FFS: support of DL frequency compensation for the service link Doppler.


	Apple
	For NTACommon value range, we may remove “[0…66485756]?” since the granularity and the value range have not been agreed. 

	Moderator
	Regarding the parameter related to the indication for DL frequency compensation: There is no agreement so far on support of DL frequency compensation for the service link Doppler. We will come back on this topic in the next RAN1 meeting.
The value range of NTACommon is TBD

	
	


[bookmark: _Toc82188771]Updated list of RRC parameters based on company views (Second round of email discussions)
Based on the views collected during the second round of email discussion, the list of RRC parameters list related to the enhancements on UL time and frequency synchronization is modified as follows:
	Parameter Name
	(New) values
	New R17 vs extension of R16
	Per (UE, cell, TRP, …)
	Broadcast/dedicated
	Description
	Configuration restriction (if any)

	NTACommon 
	TBD
	New R17
	cell
	Broadcast
	  is a network-controlled common TA, and may include any timing offset considered necessary by the network.
 with value of 0 is supported. 

	

	ServingSatelliteEphemerisStateVector
	TBD
	New R17
	cell
	Broadcast
	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)
	Position range is driven by GEO : +/- 42 200 km 
Velocity range is driven by LEO@600 km: +/- 8000 m/s

	ServingSatellite EphemerisOrbitalParameters
	TBD
	New R17
	cell
	Broadcast
	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
	

	ntnULSyncValidityDuration
	TBD
	New R17
	[cell]
	Broadcast
	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.
	· FFS: Whether the same validity duration can be applied for Common TA.



[bookmark: _Toc79484739][bookmark: _Toc82188772]Enhancements on HARQ
[bookmark: _Toc82188773]Related RRC parameters
Based on the agreements to date (up to RAN1#106-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
	(New) values
	New R17 vs extension of R16
	Per (UE, cell, TRP, …)
	Broadcast/dedicated
	Description
	Configuration restriction (if any)

	harq-ProcessNumberSizeDCI-1-2-r17
	New values: 
(0..5)             

	extension of R16
	Per UE
	Dedicated
	Configure the number of bits for the field "HARQ process number" in DCI format 1_2 (see TS 38.212 [1] , clause 7.3.1).
R17: For enhancement on the HARQ process indication, extend the HARQ process ID field up to 5 bits for DCI 1-2                          
	



	harq-ProcessNumberSizeDCI-0-2

	New values: 
(0..5)             
	extension of R16
	Per UE
	Dedicated
	Configure the number of bits for the field "HARQ process number" in DCI format 0_2 (see TS 38.212  [1], clause 7.3.1).
R17: For enhancement on the HARQ process indication, extend the HARQ process ID field up to 5 bits for DCI 0-2                        
	

	nrofHARQ-ProcessesForPDSCH

	New values:
{n2, n4, n6, n10, n12, n16,…, n32} 
The maximal supported HARQ process number is up to 32.

	extension of R16
	Per UE
	Dedicated
	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 [3], clause 5.1).
	

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

	pdsch-AggregationFactor
	{ n2, n4, n8,.., [X] }                                           
	extension of R16
	Per UE
	Dedicated
	Number of repetitions for data (see TS 38.214 [3], clause 5.1.2.1). When the field is absent the UE applies the value 1.
	The maximum number of supported aggregation factor (i.e., pdsch-AggregationFactor) for DL PDSCH is [X]
· FFS: X = 8, 16 or 32


	HARQprocess-disableULfeedback
	Enable/disable
	New
	Per UE
Per HARQ process
	Dedicated
	Enabling/disabling HARQ uplink feedback for downlink transmission 
	



[bookmark: _Toc82188774]Company views 
Companies are encouraged to provide comments within the following table:
	Companies
	Comments 

	Huawei, HiSilicon
	1. harq-ProcessNumberSizeDCI-0-2 -> harq-ProcessNumberSizeDCI-0-2-r17
2. nrofHARQ-ProcessesForPDSCH -> nrofHARQ-ProcessesForPDSCH-r17
3. nrofHARQ-Processes: There is no discussion on the number HARQ processes for type 1 or type 2 configured grant. Suggest to grey this line for now.
4. pdsch-AggregationFactor  -> pdsch-AggregationFactor-r17
5. HARQprocess-disableULfeedback: Since HARQ disabling is configured per UE per HARQ process, we suggest to change to value to “BIT STRING (SIZE (32))”

	Nokia, Nokia Shanghai Bell
	We are not sure whether HARQprocess-disableULfeedback is a RAN1 parameter or a RAN2 parameter. Perhaps mention this as a note. The exact way of indicating whether or not a HARQ process is having its feedback disabled or not should be left to RAN2 discussions. After all, we are just utilizing the functionality.
Another aspect is that some of these parameters (perhaps even all in this document) should be considered as NTN-only parameters. This would for instance apply at least to all the HARQ related parameters above.

	OPPO
	RAN1 agreement does not prevent the HARQ process number extension from being applied for SPS DL or CG UL. In this case, nrofHARQ-Processes should also be applied for DL SPS. 

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


	Ericsson
	· harq-ProcessNumberSizeDCI-1-2-r17: A counterpart is needed for DCI 1_1
· harq-ProcessNumberSizeDCI-0-2-r17: A counterpart is needed for DCI 0_1
· nrofHARQ-ProcessesForPDSCH: A counterpart is needed for PUSCH
· pdsch-AggregationFactor: Premature to include this before it is decided whether the max aggregation factor will be increased.
· HARQprocess-disableULfeedback: It is sufficient to indicate that this parameter is “Per HARQ process”, no need to state “Per UE”.

	Moderator
	· Suffix -17 is added to the parameters as suggested by [Huawei]
· The answer to [Huawei] concern on nrofHARQ-Processes is given by [OPPO] 
· As proposed by [Nokia] we may add a prefix ntn- to these parameters as they are related only to NTN
· Regarding Ericsson feedback on ntnpdsch-AggregationFactor-r17: maybe the parameter can be kept within the list for now and we will come back on this when FFS on X is resolved (FFS: X = 8, 16 or 32)




[bookmark: _Toc82188775]Updated list of RRC parameters based on company views (First round of email discussions)
Based on the first round of email discussion the list of RRC parameters list related to the enhancements on HARQ is modified as follows:

	Parameter Name
	(New) values
	New R17 vs extension of R16
	Per (UE, cell, TRP, …)
	Broadcast/dedicated
	Description
	Configuration restriction (if any)

	ntnharq-ProcessNumberSizeDCI-1-2-r17
	New values: 
(0..5)             

	extension of R16
	Per UE
	Dedicated
	Configure the number of bits for the field "HARQ process number" in DCI format 1_2 (see TS 38.212 [1] , clause 7.3.1).
R17: For enhancement on the HARQ process indication, extend the HARQ process ID field up to 5 bits for DCI 1-2                          
	



	ntnHARQ-ProcessNumberSizeDCI-0-2-r17

	New values: 
(0..5)             
	extension of R16
	Per UE
	Dedicated
	Configure the number of bits for the field "HARQ process number" in DCI format 0_2 (see TS 38.212  [1], clause 7.3.1).
R17: For enhancement on the HARQ process indication, extend the HARQ process ID field up to 5 bits for DCI 0-2                        
	

	ntnnrofHARQ-ProcessesForPDSCH-r17

	New values:
{n2, n4, n6, n10, n12, n16,…, n32} 

	extension of R16
	Per UE
	Dedicated
	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 [3], clause 5.1).
	The maximal supported HARQ process number is up to 32.


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

	ntnpdsch-AggregationFactor-r17
	{ n2, n4, n8,.., [X] }                                           
	extension of R16
	Per UE
	Dedicated
	Number of repetitions for data (see TS 38.214 [3], clause 5.1.2.1). When the field is absent the UE applies the value 1.
	The maximum number of supported aggregation factor (i.e., pdsch-AggregationFactor) for DL PDSCH is [X]
· FFS: X = 8, 16 or 32


	ntnHARQprocess-disableULfeedback
	Enable/disable
	New
	Per HARQ process
	Dedicated
	Enabling/disabling HARQ uplink feedback for downlink transmission 
	



Companies are encouraged to provide comments within the following table:
	Companies
	Comments 

	Huawei, HiSilicon
	1. There is no need to add “ntn” prefix for each parameters. It is not clear at current stage whether the parameter related to a given feature is be “NTN specific” (up to UE feature discussion). 
2. The number of HARQ processes for PUSCH may need a parameter as well as pointed out by Ericsson.
3. HARQprocess-disableULfeedback: How does a UE know which HARQ process are disabled via a value of “enable or disable”? We suggest to change to value to “BIT STRING (SIZE (32))” as commented earlier.

	ZTE
	1. We share the views that “ntn” prefix can be removed for this parameter unless there is specific agreement on that applicability for each feature. We need to treat all of feature in same way.
2. For “ntnHARQprocess-disableULfeedback” related comment, it’s also fine to mark the detailed value as TBD, since the detailed signaling may be further designed by RAN2 or RAN1, e.g., either via bitmap.

	Ericsson
	· For DCI 1_1 and 0_1, parameters are needed to indicate if the size of the HARQ process ID field is 4 or 5 bits, e.g., ntnharq-ProcessNumberSizeDCI-1-1 and ntnharq-ProcessNumberSizeDCI-0-1 (corresponding to ntnharq-ProcessNumberSizeDCI-1-2-r17 and ntnharq-ProcessNumberSizeDCI-0-2-r17 for DCI 1_2 and 0_2).
· A counterpart to ntnnrofHARQ-ProcessesForPDSCH is needed for PUSCH
· ntnpdsch-AggregationFactor-r17: We think the list should include only parameters that correspond to RAN1 agreements. The aggregation factor parameter should wait until it has been agreed to increase the maximum PDSCH aggregation factor.
· We agree that the ntn prefix can be removed.

	Nokia, Nokia Shanghai Bell
	There has been no discussion on the signaling granularity for the amount of configured HARQ processes. So far, we have only agreed that the maximum of configured HARQ processes may be 32.
Related to how to indicate the disabling of HARQ feedback, this should be left to RAN2 implementation.

	LG
	We are also ok to remove ntn prefix.

	Apple
	We need to include the “harq-ProcessNumberSizeDCI” for DCI 0_1 and 1_1 based on the recent agreement:
Agreement:
For enhancement on the HARQ process indication, extend the HARQ process ID field up to 5 bits for DCI 0-1/1-1 when the maximum supported HARQ processes number is configured as 32. 

The “ntnnrofHARQ-Processes-r17” is assumed for configured grant (both type 1 and type 2). We need to consider the similar “ntnnrofHARQ-Processes-r17” range extension for SPS configuration. 

	Moderator
	“ntn” prefix can be removed for now. We may come back on this in the upcoming meeting. 

Regarding HARQprocess-disableULfeedback, the value of this parameter can be a bitmap as proposed by Huawei but we canput between [bracket] for now as the detailed signaling may be further discussed as pointed out by ZTE or should be left to RAN2 implementation as proposed by Nokia.

nrofHARQ-ProcessesForPUSCH-r17 is added to the list as proposed by Ericsson
ntnpdsch-AggregationFactor-r17 is removed for now as there is no agreement yet on the maximum PDSCH aggregation factor.

On the signaling granularity for the amount of configured HARQ processes, for now we may use the existing granularity as specified in TS 38.214 [3]. This can be revisited in the next meeting if a different granularity is need.

Other relevant parameters [proposed by Apple and Ericsson] can be discussed and added to the list in the upcoming RAN1 meeting




[bookmark: _Toc82188776]Updated list of RRC parameters based on company views (Second round of email discussions)
Based on the views collected during the second round of email discussion, the list of RRC parameters list related to the enhancements on HARQ is modified as follows:
	Parameter Name
	(New) values
	New R17 vs extension of R16
	Per (UE, cell, TRP, …)
	Broadcast/dedicated
	Description
	Configuration restriction (if any)

	harq-ProcessNumberSizeDCI-1-2-r17
	New values: 
(0..5)             

	extension of R16
	Per UE
	Dedicated
	Configure the number of bits for the field "HARQ process number" in DCI format 1_2 (see TS 38.212 [1] , clause 7.3.1).
R17: For enhancement on the HARQ process indication, extend the HARQ process ID field up to 5 bits for DCI 1-2                          
	



	HARQ-ProcessNumberSizeDCI-0-2-r17

	New values: 
(0..5)             
	extension of R16
	Per UE
	Dedicated
	Configure the number of bits for the field "HARQ process number" in DCI format 0_2 (see TS 38.212  [1], clause 7.3.1).
R17: For enhancement on the HARQ process indication, extend the HARQ process ID field up to 5 bits for DCI 0-2                        
	

	nrofHARQ-ProcessesForPDSCH-r17

	New values:
{n2, n4, n6, n10, n12, n16,…, n32} 

	extension of R16
	Per UE
	Dedicated
	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 [3], clause 5.1).
	The maximal supported HARQ process number is up to 32.


	nrofHARQ-ProcessesForPUSCH-r17

	{n2, n4, n6, n10, n12, n16,…, n32} 

	New
	Per UE
	Dedicated
	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 
	The maximal supported HARQ process number is up to 32.


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

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



[bookmark: _Toc79484740][bookmark: _Toc82188777]Others
[bookmark: _Toc82188778]Related RRC parameters
Based on the agreements to date (up to RAN1#106-e), a preliminary list of RRC parameters related to the polarization indication in NR NTN is given within the following table:
	Parameter Name
	(New) values
	New R17 vs extension of R16
	Per (UE, cell, TRP, …)
	Broadcast/dedicated
	Description
	Configuration restriction (if any)

	ntnPolarizationDL
	{RHCP, LHCP, Linear }
	New R17
	Per cell
	Broadcast
	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.
	•	FFS: whether polarization signalling is per SSB

	ntnPolarizationUL
	{RHCP, LHCP, Linear }
	New R17
	Per cell
	Broadcast
	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
	•	FFS: whether polarization signalling is per SSB



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

	Nokia, Nokia Shanghai Bell
	Ok for us.

	Ericsson
	· ntnPolarizationUL: The description could be clarified as follows: “If this parameter is absent and ntnPolarizationDL is present, UE assumes a same polarization for UL and DL”.



0. [bookmark: _Toc82188780]Updated list of RRC parameters based on company views (First round of email discussions)
There is no major change on the parameters related to the polarization indication in NTN: only a slight modification of  ntnPolarizationUL as proposed by [Ericsson]

	Parameter Name
	(New) values
	New R17 vs extension of R16
	Per (UE, cell, TRP, …)
	Broadcast/dedicated
	Description
	Configuration restriction (if any)

	ntnPolarizationDL
	{RHCP, LHCP, Linear }
	New R17
	Per cell
	Broadcast
	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.
	•	FFS: whether polarization signalling is per SSB

	ntnPolarizationUL
	{RHCP, LHCP, Linear }
	New R17
	Per cell
	Broadcast
	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
	•	FFS: whether polarization signalling is per SSB



Companies are encouraged to provide comments within the following table:
	Companies
	Comments 

	
	

	
	



[bookmark: _Toc82188781]Updated list of RRC parameters based on company views (Second round of email discussions)
There was no further comment on the parameters related to the polarization indication in NTN. The list in previous section seems to be stable.

Reference
	
	3GPP TS 38.212 NR; Multiplexing and channel coding	3GPP TS 38.331: NR; Radio Resource Control (RRC) protocol specification	3GPP TS 38.214: "NR; Physical layer procedures for data"
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After initial access:
RAN1#102-e Agreement:

- FFS whether/how to update K_offset after initial
access.

RAN1#103-e Agreement:
Whether/how to update Koffset after initial access:
revisit this issue at the next RAN1 meeting (RAN1#104-e)

—

RAN1#104-e Agreement:
Update of K_offset after initial access is supported.

RAN1#104-bis-e Agreement:

When UE is not provided with K_offset value other than
the one signaled in system information, the K_offset value
signaled in system information is used for all timing
relationships that require K_offset enhancement

J

RAN1#104-bis-e Agreement:
« For updating K_offset after initial access, at least
one of the following options is supported:

« Option 1: RRC reconfiguration
« Option 2: MAC CE
« FFS: Other options

RAN1#106-e Agreement:

. The UE-specific K_offset can be provided and updated by

network with MAC CE.

. FFS: UE can be provided and updated by network with a

UE-specific K_offsetin RRC reconfiguration

o FFS: Details on whether and how the two solutions

work together




