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Introduction
A new work item on “Solutions for NR to support non-terrestrial networks (NTN)” was approved in RAN#86. In RAN1#102-e, the following agreements were made.
	[bookmark: _Hlk56149827]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.

Agreement:
· For K_offset configured in system information and used in initial access, at least a cell specific K_offset configuration, which is used in all beams of a cell, should be supported.
· FFS: Beam specific K_offset configured in system information and used in initial access.

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.

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:
Denote by K_mac a scheduling offset other than K_offset:
· If downlink and uplink frame timing are aligned at gNB: 
· For UE action and assumption on downlink configuration indicated by a MAC-CE command in PDSCH, K_mac is not needed. 
· For UE action and assumption on uplink configuration indicated by a MAC-CE command in PDSCH, K_mac is not needed.
· If downlink and uplink frame timing are not aligned at gNB: 
· For UE action and assumption on downlink configuration indicated by a MAC-CE command in PDSCH, K_mac is needed. 
· For UE action and assumption on uplink configuration indicated by a MAC-CE command in PDSCH, K_mac is not needed.
· Note: This does not preclude identifying exceptional MAC CE timing relationship(s) that may or may not require K_mac.


In this contribution, we discuss the timing relationship enhancements for NTN.

Beam specific Koffset value
1 
2 
2.1 
2.2 
For scheduling offset value, RAN1 had discussion on whether the offset value is cell specific or beam specific. Cell specific configuration for the offset value has advantages in that it requires less signaling overhead and leads to a simple solution. Of course, beam specific configuration enables finer control of the offset value. However, even though the granularity of the offset value is course with cell specific configuration, the gNB can handle the residual scheduling offset by using different delay indicated by DCI.
[bookmark: _Ref61463488]Proposal 1: Support cell specific Koffset value only.

Configuration of Koffset 
For configuration of Koffset, there are following candidates:
· Cell specific Koffset, which can be derived based on the maximum full TA within one cell.
· Beam specific Koffset, which can be derived based on the maximum full TA within one beam footprint.
· Beam-group specific Koffset, which can be derived based on the maximum full TA within one group of neighboring beam footprints
· UE specific Koffset, which can be derived based on UE specific full TA
Considering different scenarios and deployments, more than one of above configurations can be supported, and using which one can be dependent on gNB configuration. For example, for a small cell range wherein the TA variation range is small, cell specific Koffset is preferred. For a large cell range consisting of multiple small beam footprints, beam specific Koffset or beam-group specific Koffset is preferred. For a large beam footprint wherein the TA variation range is large, UE specific Koffset is preferred. Therefore, above configurations are suitable for different scenarios, and more than one configurations can be specified.
[bookmark: _Ref54332809]Proposal 2: More than one of above Koffset configurations can be supported, and using which one is dependent on gNB configuration. 

Timing for configured grant scheduled PUSCH
3 
4 
4.1 
4.2 
3GPP has specifies two categories of Configured Grant: 1) Configured Grant Type 1; and 2) Configured Grant Type 2.
Configured Grant Type 1
When using Configured Grant Type 1, a transmission occasion starts when the following equation is satisfied:
	[(SFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot) + (slot number in the frame × numberOfSymbolsPerSlot) + symbol number in the slot] =
 (timeReferenceSFN-r16 × numberOfSlotsPerFrame × numberOfSymbolsPerSlot + timeDomainOffset × numberOfSymbolsPerSlot + S + N × periodicity) modulo (1024 × numberOfSlotsPerFrame × numberOfSymbolsPerSlot).
	(1)


where timeDomainOffset and periodicity are both specified within the ConfiguredGrantConfig parameter structure. S corresponds to the starting symbol deducted from the timeDomainAllocation IE. N ≥ 0 is an integer corresponding to the Nth transmission occasion. As seen in Figure 1, gNB should configure UE such that the first transmission occasion (N = 0) happens after arrival of slot n at UE, i.e. the configured symbol for N = 0 transmission in equation (1) should happen in time in an amount of greater than or equal to TA after the current slot n. This can be done using two options:
1) Add Koffset to equation (1), where Koffset is greater than or equal TA.  Note that in the other timing relationships discussed earlier, it is expected that the value of Koffset there is selected equal to TA. So the Koffset for configured grant could be the same value.  Of course to introduce it to equation (1) it has to be converted to symbol duration, i.e. Koffset × numberOfSymbolsPerSlot should be added to equation (1).
2) Since in Rel-16 a new optional parameter namely timeReferenceSFN-r16 was introduced in ConfiguredGrantConfig IE, the value of Koffset can be implicitly included in this parameter by gNB. 



[bookmark: _Ref53762321]Figure 1. Configured grant Type 1 timing

For other timing relationships for NTN a value for Koffset is being defined and hence Option 1 above will be practical and feasible.  However, Option 2 offers more flexibility and it leaves it to the Network to manage the timing with more freedom.    
 
[bookmark: _Ref54332811]Proposal 3: The timing relationship for Configured Grant Type 1 should be left to Network implementation. 
 

Configured Grant Type 2
The following was agreed in RAN1#103-e.
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.


When using Configured Grant Type 2, a transmission occasion starts when the following equation is satisfied:
	[(SFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot) + (slot number in the frame × numberOfSymbolsPerSlot) + symbol number in the slot] =
[(SFNstart time × numberOfSlotsPerFrame × numberOfSymbolsPerSlot + slotstart time × numberOfSymbolsPerSlot + symbolstart time) + N × periodicity] modulo (1024 × numberOfSlotsPerFrame × numberOfSymbolsPerSlot).
	(2)



where SFNstart, Slotstart, and Symstart are the SFN, slot and symbol during which the first PUSCH transmission occurs according to the resource allocation within the activation PDCCH.
As seen in Figure 2, gNB activates/deactivates the configured grant by sending DCI 0_1 in PDCCH to grant the uplink transmission.  The first transmission occasion follows the timing of the DCI scheduled PUSCH.  Such a timing was already discussed and agreed by adding Koffset in RAN1#102-e. So, Type 2 configured grant is already covered by DCI scheduled PUSCH timing.


[bookmark: _Ref51593968]Figure 2. Configured grant Type 2 timing

[bookmark: _Ref54332814][bookmark: _Ref61463497]Proposal 4: Confirm the Working Assumption made in RAN1#103-e for CG type 2.

Conclusions 
In this contribution, we discussed the timing relationship enhancements for NTN. Our proposals are summarized as below.
Proposal 1: Support cell specific Koffset value only.
Proposal 2: More than one of above Koffset configurations can be supported, and using which one is dependent on gNB configuration.
Proposal 3: The timing relationship for Configured Grant Type 1 should be left to Network implementation.
Proposal 4: Confirm the Working Assumption made in RAN1#103-e for CG type 2.

References
[1] RP‑202908, “Revised WID: Solutions for NR to support non-terrestrial networks (NTN).”



1

image2.emf
n

n

n

n

UE Propagation 

delay 

TA

gNB DL 

UE DL 

UE UL 

gNB UL 

periodicity

gNB does not expect any UL CG packet 

gNB should configure UE for longer than TA  

N=0 N=1 N=2

K

offset

 + K2

PDCCH

PUSCH

Configured grant transmision


Microsoft_Visio____1.vsdx
n
n
n
n
UE Propagation delay
TA
gNB DL
UE DL
UE UL
gNB UL
periodicity
gNB does not expect any UL CG packet
gNB should configure UE for longer than TA
N=0
N=1
N=2
Koffset + K2
PDCCH
PUSCH
Configured grant transmision



image1.emf
n

n

n

n

UE Propagation 

delay 

TA

gNB DL 

UE DL 

UE UL 

gNB UL 

periodicity

gNB does not expect any UL CG packet 

gNB should configure UE for longer than TA  

N=0 N=1 N=2

N=0 N=1

Configured grant transmision


Microsoft_Visio____.vsdx
n
n
n
n
UE Propagation delay
TA
gNB DL
UE DL
UE UL
gNB UL
periodicity
gNB does not expect any UL CG packet
gNB should configure UE for longer than TA
N=0
N=1
N=2
N=0
N=1
Configured grant transmision




1


 


 


3GPP TSG RAN WG1 #10


4


-


e


 


R1


-


2


1


0


1206


 


e


-


Meeting


, January 25


th


 


–


 


February 5


th


, 


202


1


 


Agenda item:


 


8.4.


1


 


Source: 


 


Samsung 


 


Title: 


 


Timing relationship enhancements for NTN


 


Document for:


 


Discussion


 


and 


D


ecision


 


1


 


Introduction


 


A new work item on “


Solutions for NR to support non


-


terrestrial networks (NTN)


” was approved in 


RAN#8


6


. 


In RAN1#102


-


e, the following agreements were made.


 


Agreement:


 


Introduce K_offset (may or may not be the same as the


 


K_offset value in other timing relationships) to enhance the ti


ming relationship of HARQ


-


ACK on PUCCH to MsgB.


 


 


Agreement:


 


·


 


For K_offset configured in system information and used in initial access, at least a cell specific K_offset 


configuration, which is 


used in all beams of a cell, should be supported.


 


·


 


FFS: Beam specific K_offset configured in system information and used in initial access.


 


 


Working Assumption:


 


K_offset can be applied to indicate the first transmission opportunity of PUSCH in Configured Gr


ant Type 2 in the sam


e way as K_offset is applied to the transmission timing of DCI scheduled PUSCH.


 


 


Conclusion:


 


The agreement made at RAN1#102


-


e about introducing K_offset in the transmission timing of RAR grant scheduled P


USCH is also applicable to fall


backRAR scheduled PUSCH.


 


 


Agreement:


 


Denote by K_mac a scheduling offset other than K_offset:


 


·


 


If downlink and uplink frame timing are aligned at gNB: 


 


o


 


For UE action and assumption on downlink configuration indicated by a MAC


-


CE command in PDSCH, 


K_mac is not needed. 


 


o


 


For UE action and assumption on uplink configuration indicated by a MAC


-


CE command in PDSCH, 


K_mac is not needed.


 


·


 


If downlink and uplink fr


ame timing are not aligned at gNB: 


 


o


 


For UE action and assumption on downlink configuration indicated by a MAC


-


CE command in PDSCH, 


K_mac 


is needed


. 


 


o


 


For UE action and assumption on uplink configuration indicated by a MAC


-


CE command in PDSCH, 


K_mac is not n


eeded.


 


·


 


Note: This does not preclude identifying exceptional MAC CE timing relationship(s) that may or may not require 


K_mac.


 


In this contribution, we discuss the 


timing relationship


 


enhancements 


for NTN


.


 


 


2


 


Beam specific 


K


offset


 


value


 


For scheduling offset value, RAN1 had discussion on whether the offset value is cell specific or beam specific. 


Cell specific configuration for the offset value has advantages in that it requires less signaling overhead and 


leads to a simple solution. Of c


ourse, 


beam specific configuration enables finer control of the offset value. 


However, even though the granularity of the offset value is course with cell specific configuration, the gNB 


can handle the residual scheduling offset by using different delay in


dicated by DCI.


 




1     3GPP TSG RAN WG1 #10 4 - e   R1 - 2 1 0 1206   e - Meeting , January 25 th   –   February 5 th ,  202 1   Agenda item:   8.4. 1   Source:    Samsung    Title:    Timing relationship enhancements for NTN   Document for:   Discussion   and  D ecision   1   Introduction   A new work item on “ Solutions for NR to support non - terrestrial networks (NTN) ” was approved in  RAN#8 6 .  In RAN1#102 - e, the following agreements were made.  

Agreement:   Introduce K_offset (may or may not be the same as the   K_offset value in other timing relationships) to enhance the ti ming relationship of HARQ - ACK on PUCCH to MsgB.     Agreement:      For K_offset configured in system information and used in initial access, at least a cell specific K_offset  configuration, which is  used in all beams of a cell, should be supported.      FFS: Beam specific K_offset configured in system information and used in initial access.     Working Assumption:   K_offset can be applied to indicate the first transmission opportunity of PUSCH in Configured Gr ant Type 2 in the sam e way as K_offset is applied to the transmission timing of DCI scheduled PUSCH.     Conclusion:   The agreement made at RAN1#102 - e about introducing K_offset in the transmission timing of RAR grant scheduled P USCH is also applicable to fall backRAR scheduled PUSCH.     Agreement:   Denote by K_mac a scheduling offset other than K_offset:      If downlink and uplink frame timing are aligned at gNB:    o   For UE action and assumption on downlink configuration indicated by a MAC - CE command in PDSCH,  K_mac is not needed.    o   For UE action and assumption on uplink configuration indicated by a MAC - CE command in PDSCH,  K_mac is not needed.      If downlink and uplink fr ame timing are not aligned at gNB:    o   For UE action and assumption on downlink configuration indicated by a MAC - CE command in PDSCH,  K_mac  is needed .    o   For UE action and assumption on uplink configuration indicated by a MAC - CE command in PDSCH,  K_mac is not n eeded.      Note: This does not preclude identifying exceptional MAC CE timing relationship(s) that may or may not require  K_mac.  

In this contribution, we discuss the  timing relationship   enhancements  for NTN .     2   Beam specific  K offset   value   For scheduling offset value, RAN1 had discussion on whether the offset value is cell specific or beam specific.  Cell specific configuration for the offset value has advantages in that it requires less signaling overhead and  leads to a simple solution. Of c ourse,  beam specific configuration enables finer control of the offset value.  However, even though the granularity of the offset value is course with cell specific configuration, the gNB  can handle the residual scheduling offset by using different delay in dicated by DCI.  

