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1. Overall Description:

As part of the WI NR-NTN-solution, under agenda item 8.4.2, RAN1 discussed the issue related to combination of open and closed loop TA control. 
As per the RAN1#104-bis-e Agreement specifying the Timing Advance applied by an NR NTN UE, it is assumed that an NTN UE always add the accumulated TA command and UE autonomous TA. However, double TA adjustment may happen when the parameters that affect open loop control (including at least common TA, ephemeris, and GNSS position) are updated.
Therefore, different solutions on how closed-loop TA ([image: image2.png]


) is determined when NTA,UE-specific or NTA,common are autonomously updated in RRC Connected state were discussed in RAN1.

In particular, RAN1 discussed the following solutions to avoid the TA jump caused by double correction:
· Solution 1:: 

· UE subtracts the difference between new value and old value NTA_UE-specific,new from the accumulative closed loop TA [image: image3.png]
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  –( NTA_UE-specific,new – NTA_UE-specific,old)
· UE subtracts the difference between common TA derived based on new parameters NTA,Common,new  and the value based on old parameters NTA,Common,old  from the accumulative closed loop TA  ([image: image7.png]


).
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  –( NTA,Common,new  - NTA,Common,old )

· Solution 2:  
· Cap max adjustment: 

· if |TA_ue(GNSS_f, sat_current)-TA_ue(GNSS_c, sat_current)|>x1

· |TA_ue_applied-TA_ue(GNSS_c, sat_current)|<x2

· minimum aggregate adjustement rate shall be x3 per T1 seconds

· maximum aggregate adjustment rate shall be x4 per T2 seconds
· FFS the values of x1, x2, x3, x4, T1 and T2.
Where GNSS_f is the most recent GNSS fix, GNSS_c is the UE location corresponding to  the last applied UE specific TA, and sat_current is the current satellite location,
· Solution 3: 

· Introduce two states of operation for the closed-loop, one absolute, where the TA command is applied in absolute values regardless of UE procedures (similar to RACH procedure) and another one, differential, where the TA command is applied depending on the most recent UE-specific updates.
· Solution 4: 

· Revise the common TA update equation into gradual update equation: NTA,common = NTA, common_old + (NTA, common_new – NTA,common_old)/N

· Solution 5: 
· The accumulative closed-loop TA is reset to 0 whenever a new GNSS fix is applied in the calculation of  [image: image11.png]NTa UE-specific



.
· Solution 6: 

· How closed-loop TA is determined when NTA,UE-specific  or NTA,common are autonomously updated in RRC Connected state can be up to UE implementation as long as the UL synchronization requirement is fulfilled

RAN1 identified the following question that need inputs from RAN4:
Question 1: Is there any RAN4 aspect to be considered by RAN1 to specify how closed-loop TA ([image: image13.png]


) is determined when NTA,UE-specific  or NTA,common are autonomously updated in RRC Connected state?
2. Actions:

To TSG RAN WG4
ACTION 1: 
RAN1 respectfully asks RAN4 to provide feedback on question 1 and any additional information that may help RAN1 to resolve the open FFS on details of the combination of open and closed loop TA control.
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