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Introduction
In RAN2 #101 in Athens, it has been agreed to use a failure detection/protection timer (like T300 in LTE [1]) to handle the case of failure during the resume procedure.
Agreements
3a	Resume procedure is protected by a timer (similar to T300 for connection establishment procedure). UE consider resume failure upon timer expiry.

[bookmark: _Hlk513657944]However, it has not been explicitly agreed to define a failure detection/protection timer for RRC connection establishment (equivalent to T300 timer in LTE). As LTE was assume as baseline timer T300 has been added in [2]. This contribution explains the assumptions concerning T300 handling as captured in [2], as that remained the same in the RRC specifications approved in RP#81.
This paper is a revision of a previous paper R2-1812171/ R2-1814918. Main differences relate to latest updates such as the approved CR for the RRC specifications in RP#81 meeting. 
[bookmark: _Ref178064866]Discussion
Starting criteria
In a first email discussion to draft the initial version of the RRC connection control messages and procedure [2], T300 timer was defined for connection establishment. As in LTE, the TP on Connection Control [2] and later TS 38.331 15.3.0 assumes that T300 is started upon the transmission of the RRCSetupRequest. 
T300 is started upon the transmission of an RRCSetupRequest.

Stopping criteria (successful case)
Upon transmitting an RRCSetupRequest and starting a timer T300, as in LTE, the UE may receive an RRCSetup (successful case) or an RRCReject (overload protection). The reception of any of these is an indication of a successful reception at the network of the establishment request. Hence, timer T300 is stopped. That has also been assumed in [2] and later on in TS 38.331 15.3.0.
T300 is stopped at least upon the reception of an RRCSetup or RRCReject.

Cell reselection while timer T300 is running
As in LTE, it is assumed in [2] that the UE continues to perform cell reselection after the transmission of an RRCSetupRequest. That is consistent with the existing RRC state the UE is in i.e. UE remains in RRC_IDLE until it receives an RRCSetup. That is beneficial as network-controlled mobility has not started yet and, as UE may find a better cell while trying to setup a connection; remaining in a much worse cell could lead to a failure that could anyway lead to a cell reselection or, it could anyway lead to a handover immediately after connection establishment. 
Hence, after transmitting an RRCSetupRequest, cell reselection can occur. In LTE, cell reselection while T300 is running is treated as a failure case and, the defined UE behaviour is that UE notifies the higher layers of a connection establishment failure and, the UE performs NAS recovery. Timer T300 should then be stopped upon cell reselection, regardless of subsequent actions (e.g. possibly a re-start of T300 as upper layers will request another connection establishment).
T300 is also stopped upon cell reselection if running.

Abortion of RRC connection establishment by upper layers
In LTE and NR, only upper layers may request the establishment of a connection for different reasons e.g. UL data, signalling, etc. Then, after the request to establish a connection for an RRC_IDLE UE, the UE sends the RRCConnectionRequest (in NR this is an RRCSetupRequest) and starts T300. Before the UE gets a response, that would lead to the stopping of T300, the AS may receive from the upper layers a request to abort the RRC connection establishment, even before the UE enters RRC_CONNECTED. Upon that abortion request, timer T300 is also stopped. That has been captured in TS 38.331 15.3.0.
T300 is also stopped upon a request from upper layers to abort the RRC connection establishment while the UE has not yet entered RRC_CONNECTED.

Actions upon expiry of T300
The expiry of T300 is an indication that the UE has transmitted the request message but either network has not been able to receive it, or the UE has not been able to detect the network response, which could occur due to a DL and/or UL coverage problem. For example, the UE sends the message that is not detected by the network or, even if the network detects the message the UE does not detect the network response. In LTE, it is defined that the UE performs NAS recovery for the establishment upon the expiry of timer T300. One of the reasons is that upon notifying upper layers, any pending procedure is handled by upper layers.
In NR, according to [3], upon the expiry of T300 the UE performs NAS recovery, as defined in LTE. Same behaviour is defined if cell reselection is performed while T300 is running.
Upon the expiry of T300 or cell reselection while T300 is running, the UE performs NAS recovery.

Timer for establishment and resume procedures
One difference compared to LTE is worth mentioning. In LTE, the timer T300 is defined as the protection timer for both resume and establishment procedures. There are different reasons for that, such as the fact that the incoming state when the UE starts any of these procedures in RRC_IDLE (with or without an AS context). These two procedures were modelled in 36.331 in sub-clause 5.3.3 RRC connection establishment with a common initiation procedure in sub-clause 5.3.3.2, where a timer is started. 
In NR, the common understanding was that separated procedures made sense, partially considering that incoming states are different i.e. an RRC_IDLE UE receives a request from upper layers to initiate a connection establishment, while an RRC_INACTIVE UE receives a request from upper layers to initiate a connection resume. Hence, a new timer has been defined for the RRC resume procedure T319 in [2]. A companion paper discusses the handling of timer T319 [3].
Timer T300 in NR is only defined for connection establishment procedure, not for resume procedure.

Configuration of timer T300 (establishment and resume procedures)
As the UE starts timer T300 after sending an RRCSetupRequest, the UE needs to know which value to use before starting the procedure. Also, the value to be used should reflect mainly the conditions in a given area/cell. Hence, as in LTE, it has been assumed in NR that timer T300 is configured via system information. In LTE, this is in the mandatory field ue-TimersAndConstants broadcasted in SIB2, while in NR the same field is broadcasted in SIB1. Another different is that the field is OPTIONAL Need R in NR, as T300 does not need to be used for NSA UEs.
When it comes the exact values that may be configured by the network for T300, they remain the same in LTE and NR, i.e., up to 20 seconds, as shown below:
    t300                                ENUMERATED {ms100, ms200, ms300, ms400, ms600, ms1000, ms1500, ms2000},

Timer T300 is configured in SIB1 and may be set up to 20 seconds.


All the described assumptions have been captured in the approved CR for RRC NR standalone [3], and possibly needs confirmation.
Confirm the definitions of T300 as in the standalone CR.
Conclusion
In section 2 we made the following observations:
1. T300 is started upon the transmission of an RRCSetupRequest.
T300 is stopped at least upon the reception of an RRCSetup or RRCReject.
T300 is also stopped upon cell reselection if running.
T300 is also stopped upon a request from upper layers to abort the RRC connection establishment while the UE has not yet entered RRC_CONNECTED.
Upon the expiry of T300 or cell reselection while T300 is running, the UE performs NAS recovery.
Timer T300 in NR is only defined for connection establishment procedure, not for resume procedure.
Timer T300 is configured in SIB1 and may be set up to 20 seconds.

Based on the discussion in section 2 we propose the following:
1. Confirm the definitions of T300 as in the standalone CR.
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