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1 Introduction
In this contribution, we discuss the issue of RACH triggering during T390 running.
2 Discussion 
In the current RRC spec, if ul-TransmissionExtensionEnabled is configured, T390 will be started after the GNSS position has become out-of-date and UE can continue UL transmission using outdated GNSS position and closed loop time correction from network. The whole concept is designed by RAN1 with following agreements for reference.
	#109e:

Agreement
Closed loop time and frequency correction, with potential enhancements, for IoT-NTN is considered to reduce the need for UE to update GNSS position fix in long connection time 

#112:

Agreement
At least for the case when frequency error is within frequency error requirements, study the mechanisms and conditions to allow UL transmission after original GNSS validity duration expires without GNSS re-acquisition for some duration.

· FFS: with legacy closed loop time correction or enhanced closed loop time correction

· This mechanism is enabled/configured by eNB

· FFS: whether such mechanism will be specified depends on the outcome of this study

#113:

Agreement
From RAN1 perspective, at least for the case when frequency error and timing error are within frequency and timing error requirements with legacy closed loop time correction, UL transmission can be allowed in a duration X after original GNSS validity duration expires without GNSS re-acquisition.

RAN1 will decide further details of the above.

#114b:

Issue #1: UL transmission after original validity duration expires and potential enhancements

Agreement
When timeAlignmentTimer is infinity, the duration X is equal to Y. Network can configure Y via a 3-bit field at least with component values [sf500, sf750, sf1280, sf1920, sf2560, sf5120, sf10240].

FFS: whether there is a new value

Agreement
The feature of “UL transmission after original validity duration expires with duration X” can be enabled/disabled by network via RRC signalling.

#115:

Agreement
From RAN1 perspective, the start time of duration X is at the point where original GNSS validity duration expires 

· when timeAlignmentTimer is infinity, the end of X is at the point where new timer ULTransmissionExtentionTimer expires and ULTransmissionExtentionTimer is reset with length equal to Y every time when a MAC CE (to be defined by RAN2) is received

· Note 1: It is up to RAN2 to decide whether the MAC CE is the legacy TAC or a new TAC or a new MAC CE.
· Note 2: It is up to RAN2 to implement the above behaviour based on new timer, existing timer, or by extending GNSS validity.
· Send an LS to RAN2

#116:

Agreement
Send an LS to RAN2 with the following:

From RAN1 perspective, when timeAlignmentTimer is not infinity, the following alternatives were considered, and it is up to RAN2 to specify:

· Alt-1: the end of X should be at the point where new timer ULTransmissionExtentionTimer expires and ULTransmissionExtentionTimer is reset with length equal to remaining timeAlignmentTimer every time when a MAC CE (to be defined by RAN2) is received

· Alt-1a: the end of X should be at the point where new timer ULTransmissionExtentionTimer expires and ULTransmissionExtentionTimer is set to remaining timeAlignmentTimer at the start point of X and ULTransmissionExtentionTimer is reset with length equal to configured timeAlignmentTimer value every time when a MAC CE (to be defined by RAN2) is received

· Alt-2: the end of X should be at the point where timeAlignmentTimer expires and timeAlignmentTimer is reset every time when a legacy MAC TAC is received

Note 1: It is up to RAN2 to decide whether the MAC CE is the legacy TAC or a new TAC or a new MAC CE.
Note 2: It is up to RAN2 to implement the above behaviour based on new timer, existing timer, or by extending GNSS validity.

Note 3: For Alt-1a, from RAN1 perspective, eNB should be able to update TA without extending X




As can be seen, thanks to the close loop time correction, UL transmission can be extended (while T390 is running) after GNSS position becomes outdated, and this close loop time correction is mainly about NTA, i.e. TA adjustment based on TA command MAC CE sent from gNB.
However, when T390 is running, RACH may be triggered, e.g. by SR, and when UE performs RACH, according to the current RAN1 spec TS 38.211, the NTA value for Msg1 transmission will be taken as zero. 
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where 
-
the subframe or 60 kHz slot is assumed to start at [image: image8.png]


;

-
a timing advance value [image: image10.png]


 shall be assumed; 


If RACH is still performed with no spec change, it simply means that MSG1 transmission can use outdated GNSS position with NTA equal to zero or UL transmission after GNSS position becoming outdated is not based on closed loop time correction. This seems to be against RAN1’s design on UL transmission extension based on closed loop time correction.
Observation 1: If RACH is performed while T390 is running, the current spec would break closed loop time correction, which seems to be against RAN1’s design on UL transmission extension using closed loop time correction.
To solve this problem, the simplest way would be not allowing RACH procedure while T390 is running. This can be done by UE considering T390 as expired when RACH is triggered, and the subsequent behaviour can follow existing specification, e.g. whether performing autonomous GNSS measurement based on configuration or leaving connected mode.
Proposal 1 Upon RACH being triggered while T390 is running, UE considers T390 as expired.

3 Conclusion
Based on the discussion in section 2 we have following observations and proposals: 
Observation 1: If RACH is performed while T390 is running, the current spec would break closed loop time correction, which seems to be against RAN1’s design on UL transmission extension using closed loop time correction.
Proposal 1 Upon RACH being triggered while T390 is running, UE considers T390 as expired.
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