3GPP TSG RAN WG1 #104b-e


R1-2103633
e-Meeting, April 12th – 20th, 2021
Agenda item:

8.4.1
Source:
ITRI
Title:
Timing relationship enhancements for NTN
Document for:

Discussion and Decision

1
Introduction

“NR to support non-terrestrial network (NTN)” was approved to be a new study item for the future NR releases in RAN #86 (December, 2019) [1]. And the new working item description has been updated in RAN #88e (June, 2020) [2]. Since K_offset is proposed to enhance timing relationships in RAN1 #102e [3], the details to handle K_offset for various purposes should be discussed. The following agreement was made in the previous meetings [3]-[5]. 
	Agreement: (made in RAN1 #102e) [3]
· Introduce K_offset 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.

· Note: Additional timing relationships that require K_offset of the same or different values can be further identified.

For Koffset used in initial access, the information of Koffset is carried in system information. 

· FFS implicit and/or explicit signaling of Koffset in system information.

· FFS a cell specific Koffset value used in all beams of a cell and/or each beam in a cell uses a beam-specific Koffset value.

· FFS whether/how to update Koffset after initial access.

Agreement: (made in RAN1 #103e)[4]
· 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.

· 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.

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.
Agreement: (made in RAN1 #104e)[5]

· 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.

· Update of K_offset after initial access is supported

· 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.

Working assumption:  (made in RAN1 #104e)[5]

· Introduce K_offset to enhance the adjustment of uplink transmission timing upon the reception of a corresponding timing advance command.




This contribution aims to share our opinions on potential timing relationship enhancements for NTN. 
2
Discussion
During RAN1 #102e meeting [3], K_offset is proposed to enhance timing relationships for various purposes; for example: 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, and the transmission timing of aperiodic SRS.  In RAN1 #103e meeting [4], K_offset is agreed to be used in initial access for at least a cell-specific configured K_offset value for all beams of a cell. For RAN1 #104e meeting [5], K_offset is agreed to be updated after initial access.  In our view, different UEs may be deployed in different positions which may occur different TA values for different UEs.  Also, the footprint size may up to 1000 km for LEO and GEO, and the footprint size may up to 3500 km for GEO. The larger size of the footprint, the larger range of timing advanced delay is required.  Obviously, a common K_offset value for each UE after initial access procedure is not appropriate, and a common K_offset value for each beam of a cell after initial access procedure is not appropriate too. 
For handling the large differential TA issue caused by the large footprint size, K_offset value is configured as beam-specific configuration after initial access.  For handling the larger coverage of a NTN cell, the working assumption in the previous meeting [5] should be confirmed: Introduce K_offset to enhance the adjustment of uplink transmission timing upon the reception of a corresponding timing advance command.
Observations:
· A common K_offset value for UEs after initial access procedure is not appropriate.
· A common K_offset value for each beam of a cell after initial access procedure is not appropriate.

Proposals:
· Confirm the following working assumption: 

· Introduce K_offset to enhance the adjustment of uplink transmission timing upon the reception of a corresponding timing advance command.

· The configuration of K_offset can be UE-specific configured.
3
Conclusions

In this contribution, potential timing relationship enhancements for NTN are discussed.  In the previous meetings, introducing K_offset to enhance timing relationships is supported [3].  K_offset is agreed to be used in initial access for at least a cell-specific configured K_offset value for all beams of a cell [4], and K_offset is agreed to be updated after initial access [5].  However, different UEs may be deployed in different positions which may occur different TA values for different UEs.  Also, the footprint size may up to 1000 km for LEO and GEO, and the footprint size may up to 3500 km for GEO. The larger size of the footprint, the larger range of timing advanced delay is required.
Observations:
· A common K_offset value for UEs after initial access procedure is not appropriate.
· A common K_offset value for each beam of a cell after initial access procedure is not appropriate.

Proposals:
· Confirm the following working assumption: 

· Introduce K_offset to enhance the adjustment of uplink transmission timing upon the reception of a corresponding timing advance command.

· The configuration of K_offset can be UE-specific configured.
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