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1	Introduction
In the last 101-e meeting, timing requirements for NTN timing requirements were discussed and a WF document was approved[1]. In this contribution ,we further provide our views on the open issues. 
2 Discussion
 UE specific TA estimation
	· Issue 2-1-1: Whether to define the update periodicity for UE specific TA estimation?
· Option 1: (Apple, Xiaomi, QC, CMCC, MTK, Huawei, CATT, ZTE, THALES)
· No
· Option 1a: (LGE)
· No, if it is clarified that the decision on this issue is separate from that for issue 2-5-2 (double correction issue) in R4-2120310.
· Option 2: (Ericsson)
· Yes



UE specific TA estimation is based on GNSS positioning and serving satellite ephemeris information. Whether and how to update UE specific TA estimation is up to UE implementation.
Proposal 1: No need to define the update periodicity for UE specific TA estimation.

	· Issue 2-1-2: Whether to define UE behaviour related to updating rate for UE specific TA estimation?
· Option 1: (Apple, Xiaomi, OPPO, ZTE, QC, CMCC, MTK, Huawei, CATT, THALES)
· No
· Option 1a: (LGE)
· No, if it is clarified that the decision on this issue is separate from that for issue 2-5-2 (double correction issue) in R4-2120310.
· Option 1b: (Intel)
· No, if the description on UE behaviour is captured in specification.
· Option 2: (Ericsson)
· Yes



UE specific TA estimation is performed by UE to update the UE specific TA value to meet corresponding timing requirements. There is no need to define UE behaviour related to updating rate for UE specific TA estimation as long as the the error introduced by UE specific TA estimation could always be limited within Te.
Proposal 2: No need to define UE behaviour on updating rate for UE specific TA estimation.

	· Issue 2-1-3: UE behaviour on UE specific TA updating before applying TA adjustment
· Option 1: (Apple, CMCC, Xiaomi, ZTE, QC, Huawei, CATT, THALES)
· Do not specify UE behaviour on UE specific TA updating before applying TA adjustment.
· Option 1a: (LGE)
· Not specify UE behaviour if it is clarified that the decision on this issue is separate from that for issue 2-5-2 (double correction issue) in R4-2120310.
· Option 1b: (Intel)
· Not specify UE behaviour requirement if the description on UE behaviour is captured in specification.
· Option 2: (Ericsson, Nokia)
· Define UE behaviour on UE specific TA updating before applying TA adjustment.



The UE specific TA calculation was discussed in RAN1. RAN1 had the conclusion that an NTN UE in RRC_CONNECTED state is required to support UE specific TA calculation based at least on its GNSS-acquired position and the serving satellite ephemeris.  UE behaviour on UE specific TA updating before applying TA adjustment is up to UE implementation. 
Proposal 3: No need to specify UE behaviour on UE specific TA updating before applying TA adjustment.

TA adjustment accuracy requirements
	· Issue 2-4-1: Whether the UE position and satellite position estimation error should be accounted for TA adjustment accuracy requirement.
· Option 1: (QC, LGE, [MTK])
· Yes
· TA adjustment error margin shall be extended by [X]% of the effective UE position estimation error that is assumed for the derivation of UE initial transmission timing error, e.g. X=10 and the effective UE position error with respect to service link=50m x cos(10deg).
· Option 2: (Apple, CMCC, Ericsson, Xiaomi, Huawei, ZTE)
· UE position and satellite position estimation error should NOT be accounted for TA adjustment accuracy requirement.



UE position and satellite position estimation are used to calculate UE specific TA, which is referred as open loop TA. UE may estimate UE specific TA frequently during the validity duration of satellite ephemeris data, but when to apply the result of the estimated UE specific TA is up to UE. 
On the other hand, TA adjustment accuracy is the relative accuracy of the UE timing adjustment according to the signaled timing advance value. Thus there is no need to account UE position and satellite position estimation error for TA adjustment accuracy requirement. 
Proposal 4: UE position and satellite position estimation error should NOT be accounted for TA adjustment accuracy requirement.

	· Issue 2-4-4: TA adjustment accuracy requirement in RRC_CONNECTED mode
· Option 1: (Apple, CMCC, Xiaomi, ZTE, Ericsson, Huawei, THALES)
· Reuse the existing timing advance adjustment accuracy requirements defined in TS 38.133.
· Option 1a: (MTK)
· TA adjustment accuracy requirement can be defined as the existing timing advance adjustment accuracy requirements defined in TS 38.133 if UE specific TA is not changed.
· Option 1b: (QC, [MTK])
· NTN TA adjustment accuracy requirement should be the same as the current TA adjustment requirements with the following modifications:
· UE autonomous TA adjustment due to updates of UE position estimation, satellite position prediction, and feeder link time drift shall be excluded from the definition of TA adjustment error in response to TAC, i.e. “a relative accuracy to the signalled timing advance value compared to the timing of preceding uplink transmission” shall be modified to not include UE autonomous TA update due to satellite position update and N_{TA,common} update.
· To resolve the uncertainty on the amount of additional TA adjustment due to UE position estimation, TA adjustment error margin shall be extended by [X]% of the effective UE position estimation error that is assumed for the derivation of UE initial transmission timing error, e.g. X=10 and the effective UE position error with respect to service link=50m x cos(10deg).
· The requirement applies only to a stationary UE.
· The requirement applies to GEO, i.e. NTN UE is tested under GEO environment, unless the benefit of testing the UE in non-GEO mode is justified and the framework is further clarified in terms of how to differentiate DL reception timing drift due to satellite position change from the drift due to some other reason.
· Option 2: (LGE)
· TA adjustment accuracy should be relaxed depending on updating open loop TA, or RAN4 needs to wait for RAN1 conclusion for the combination of open loop and close loop TA control.



This issue is related to Issue 2-4-1. In our view, the UE position estimation and satellite position estimation should not be  accounted for TA adjustment accuracy requirement. So option 1 is preferred.
Proposal 5: Reuse the existing timing advance adjustment accuracy requirements defined in TS 38.133.

gradual timing adjustment requirements
	· Issue 2-3-3: Whether define different gradual timing adjustment requirements for different NTN topologies e.g. GEO, MEO, LEO
· Option 1: (CATT, Apple, Xiaomi, [CMCC], Huawei)
· Yes, RAN4 to define different gradual timing adjustment requirements for different NTN topologies, e.g., GEO, MEO, LEO, etc.
· Option 2: (Intel, Huawei, OPPO, ZTE, [CMCC], Ericsson, QC, MTK, THALES)
· No
· RAN4 to define the same gradual timing adjustment requirements for different NTN topologies. (Intel, Huawei, Intel, OPPO, ZTE, Huawei, QC, [CMCC], Ericsson)
· The requirement applies to GEO, i.e. NTN UE is tested under GEO environment, unless the benefit of testing the UE in non-GEO mode is justified and the framework is further clarified in terms of how to differentiate DL reception timing drift due to satellite position change from the drift due to some other reason. (QC, MTK, THALES)



[bookmark: _GoBack]Different NTN topologies, GEO, MEO, LEO, etc., may have different gradual timing adjustment requirements. However, an UE may work under different NTN topologies. Thus from the implementation point of view, the UE may need to fulfill the requirement for the worst case. It is suggested that RAN4 define the same gradual timing adjustment requirements for different NTN topologies. 
Proposal 6: Define the same gradual timing adjustment requirements for different NTN topologies. 
3 Conclusion
Proposal 1: No need to define the update periodicity for UE specific TA estimation.
Proposal 2: No need to define UE behaviour on updating rate for UE specific TA estimation.
Proposal 3: No need to specify UE behaviour on UE specific TA updating before applying TA adjustment.
Proposal 4: UE position and satellite position estimation error should NOT be accounted for TA adjustment accuracy requirement.
Proposal 5: Reuse the existing timing advance adjustment accuracy requirements defined in TS 38.133.
Proposal 6: Define the same gradual timing adjustment requirements for different NTN topologies. 
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