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Introduction
This contribution discusses remaining aspects regarding UE-specific TA reporting during RACH and RRC Connected. Specifically, support for additional UE-specific TA reporting triggering methods, confirmation of signalling method, TA reporting content, and extension of the ra and msgB Response Windows.
UE-specific TA reporting
Content of TA report during RACH
In RAN2#116e the TA report content during RACH was discussed, considering the following options:
· Option 1: Full TA (i.e., T_TA as defined in the UE’s TA formula) 
· Option 2: UE’s service link TA (i.e., NTA, UE-specific as defined in the UE’s TA formula)
There are two principal factors which may affect timing synchronization between the UE and network: movement of the satellite, and UE movement. As satellite movement is deterministic and known to the network, compensation of satellite movement may be performed at the network side without the UE necessarily reporting it’s TA value. In RAN1#106bis-e [1], RAN1 introduced a number of additional parameters to help the UE maintain an accurate estimate of Common TA (e.g. Common TA drift rate, Common TA drift rate variation), as well as a validity timer for Common TA information and satellite ephemeris. It is therefore likely that both the UE and network will be able to accurately compensate for satellite movement, so the key aspect in TA variation would be UE movement. 
In this case, the UE may only need to provide it’s service link TA (i.e. Option 2), as the remaining information in the UE’s TA formula is fully known to the network. Considering possible impacts to coverage by increasing Msg3 size (if the UE is configured to report TA in Msg3), it does not seem well motivated to include redundant information which would occur if the full TA (i.e. Option 1) is reported.
Proposal 1:	TA report content during RACH is the UE’s service link TA (i.e., N_TA, UE-specific as defined in the UE’s TA formula).
TA reporting in RACH
In RAN2#116e [2], the following was agreed regarding UE-specific TA reporting during the random access procedure:
· Do not mandate Msg3/MsgA or Msg5 to include TA report MAC CE, and whether it can be included depends on the TB size of Msg3/MsgA or Msg5. No spec change is needed for this
· Logical channel priority of the TA report MAC CE should be lower than that of “C-RNTI MAC CE or data from UL-CCCH” and higher than that of “data from any Logical Channel, except data from UL-CCCH”.
· RAN2 further discuss the exact priority of the TA report MAC CE between “C-RNTI MAC CE or data from UL-CCCH” and “MAC CE for BSR, with exception of BSR included for padding
According to Rel-16 MAC specification [3], the UE may include a C-RNTI MAC CE, BRF MAC CE, or truncated BRF MAC CE in either MsgA or Msg3 transmission. To avoid impacting existing specification, such implict control should ensure the prioritization of UE-specific MAC CE is such that it would be dropped from transmission if there was insufficient space, as opposed to another high-priority MAC CE.
Observation 1:	To ensure that legacy multiplexing prioritization is not interfered with, priority of new UE-specific TA reporting MAC CE should at least be less than BFR MAC CE.
Considering UE reporting of UE-specific TA is important for proper timing synchronization between UE and network and to update K_offset after random access, the MAC CE should still be prioritized over other possible information. It is therefore suggested that the priority of the UE-specific TA MAC CE still be higher than data to ensure it is multiplexed if there is sufficient space. 
Proposal 2:	Priority of new UE-specific TA MAC CE is at least lower than BFR MAC CE, and higher than “data from any Logical Channel”.
In the case UL grant for Msg3 transmission was not large enough to include the UE-specific TA MAC CE and UE-specific TA reporting in random access procedure is “enabled”, an additional condition should be included in MAC CR in section 5.1.5 which states that if UE-specific TA MAC CE was not included in Msg3, it is to be included in Msg5.
Proposal 3:	If UE specific TA reporting during RACH procedure is enabled and UE did not include UE-specific TA MAC CE in Msg3/MsgA transmission, UE-specific TA MAC CE to be included in Msg5.
Triggers for UE-specific TA reporting
In RAN2#115e [4], the following was agreed regarding triggering of UE-specific TA reporting in RRC Connected mode:
· Event-triggers for reporting on the information about UE specific TA in connected mode is supported. FFS on the details. Confirmation by RAN1 is also needed
· The event-triggers for reporting information about UE specific TA are based on TA values (confirmation from RAN1 is needed)
· A TA offset threshold can be used for event-triggered reporting, at least the offset threshold can be between current information about UE specific TA and the last successfully reported information about UE specific TA
· The event-triggers for reporting information about UE specific TA based on time threshold is not supported in NTN.
In RAN1#107e [5], the following confirmation was provided by RAN1 regarding event-triggered reporting of the TA report:
· Event-triggers for reporting on the information about UE specific TA in connected mode is supported. FFS on the details. Confirmation by RAN1 is also needed
[RAN1]: RAN1 confirms that event-triggers for reporting on the information about UE specific TA in connected mode can be supported.
· The event-triggers for reporting information about UE specific TA are based on TA values (confirmation from RAN1 is needed)
[RAN1]: RAN1 confirms that the event-triggers for reporting information about UE specific TA can be based on TA values.
In RAN2#116e offline discussion [6] a large majority supported the following proposal “Other than event-triggered TA reporting, no more triggers are introduced for TA reporting in connected mode.” However agreement was not reached.
Unless the UE is under constant movement (i.e. the TA is constantly changing), periodic reporting is unnecessary and could lead to additional overhead from unnecessary TA reporting. Additionally, if characteristics of UE movement changed over time e.g. the speed changed, then the periodicity of the UE TA reporting may need to be updated, leading to even more signalling overhead.
Proposal 4:	Periodic reporting of UE specific TA is not supported in Rel-17.
Similarly, with a threshold-based event already agreed aperiodic reporting of UE-specific TA is not needed. For example, the network may request a TA report sometime after initial synchronization, however if UE did not move significantly then the UE-specific TA report would be similar to previously reported value. In this case, the only aspect which changed was the satellite movement, which the network could have predicted without UE report. Furthermore, if the network would like to know the UE-specific TA with a high degree of accuracy, it may configure a tight threshold.
Proposal 5:	Aperiodic reporting of UE specific TA is not supported in Rel-17.
In RAN2#115e it was agreed that event triggers based on reporting information about UE specific TA based on time threshold is not supported. Considering that the offset based threshold is already agreed and represents the most crucial case for TA change, additional thresholds seem unnecessary and can be satisfied by proper configuration of reporting threshold. To minimize specification effort it is proposed that additional events other than a TA offset threshold are not supported in Rel-17. 
Proposal 6:	Additional triggering events other than a TA offset threshold are not supported in Rel-17.
Location vs. UE-specific TA reporting
In RAN2#116e [2], the following agreement was further reached regarding the type of information for TA reporting:
· In case UE location information can be reported to network, dedicated signaling is used to configure UE to report the UE location and/or the UE specific TA information for the purpose of TA reporting in connected mode. FFS if both mechanisms are needed in parallel
Based on previous agreement, if the content of the TA report in connected mode is TA pre-compensation, then MAC CE is used to report whereas if the content is UE location report, RRC signalling is used. Each signalling method has it’s advantages: MAC CE would be faster to transmit, however UE location would be useful for other purposes such as configuration of conditional handover triggering conditions. Enabling the network to toggle between the two would allow the network to tailor the reported information based on what is needed.
However each method would ultimately lead to the same information being received by the network (i.e. the UE’s TA report). It therefore seems redundant to require this information to be transmitted simultaneously by both methods, and there seems no need to enable simultaneous reporting of both UE-specific timing information and UE location information for the purposes of UE’s TA report.
Proposal 7:	In case UE location information can be reported to network, a UE may be configured to report either the UE location or the UE specific TA information for the purpose of TA reporting in connected mode.
Other RACH aspects
Extention of ra-ResponseWindow/msgB-ResponseWindow
RAN2 has agreed that if start of the ra-ResponseWindow and msgB-ReponseWindow are accurately compensated by the UE-gNB RTT there is no need for window extention. In RAN1#106e a number of different options were evaluated to avoid UE over-precompesating it’s TA during RACH procedure, including definition of a TA margin. 
In RAN1#106bise, it was concluded that a TA margin is unnecessary, and a number of additional parameters including Common TA drift rate and Common TA drift rate variation were defined. Additionally, RAN1 has agreed to a validity timer for Common TA and satellite ephemeris to avoid outdated information. Considering RAN1 has deemed the TA margin unnecessary, it can be inferred that the UE-gNB estimate is sufficiently accurate. RAN2 may therefore confirm that the ra-ReponseWindow and msgB-ResponseWindow do not need to be extended.
Proposal 8:	The ra-ResponseWindow and msgB-ResponseWindow are not extended in NTN.
Conclusion
In this contribution the following observation and proposals were made concerning UE-specific TA reporting and other RACH aspects:
Observation 1:	To ensure that legacy multiplexing prioritization is not interfered with, priority of new UE-specific TA reporting MAC CE should at least be less than BFR MAC CE.
Proposal 1:	TA report content during RACH is the UE’s service link TA (i.e., N_TA, UE-specific as defined in the UE’s TA formula).
Proposal 2:	Priority of new UE-specific TA MAC CE is at least lower than BFR MAC CE, and higher than “data from any Logical Channel”.
Proposal 3:	If UE specific TA reporting during RACH procedure is enabled and UE did not include UE-specific TA MAC CE in Msg3/MsgA transmission, UE-specific TA MAC CE to be included in Msg5.
Proposal 4:	Periodic reporting of UE specific TA is not supported in Rel-17.
Proposal 5:	Aperiodic reporting of UE specific TA is not supported in Rel-17.
Proposal 6:	Additional triggering events other than a TA offset threshold are not supported in Rel-17.
Proposal 7:	In case UE location information can be reported to network, a UE may be configured to report either the UE location or the UE specific TA information for the purpose of TA reporting in connected mode.
Proposal 8:	The ra-ResponseWindow and msgB-ResponseWindow are not extended in NTN.
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