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Introduction
[bookmark: _Ref178064866]In RAN2 #106, and as part of NR MDT it has been agreed that without the need for prior configuration by the network, the UE logs establishment failures concerning connection setup and resume procedures [1].
Agreements of NR MDT
· Logged MDT, Immediate MDT and accessibility report should be supported for NR MDT. LTE MDT measurements/failures could be the baseline
 
Following use cases to be included in NR accessibility measurements:
·  The UE fails to send RRCSetupRequest, i.e. when timer T300 expires
· The UE fails to send RRCResumeRequest/RRCResumeRequest1, i.e. when timer T319 expires


As agreed, accessibility measurement will be triggered by expiration of timers T300 and T319. In our understanding there are other cases that may require to collect the accessibility measurement. Hence, we propose to discuss and agree on the below discussed accessibility triggering conditions. 
Discussion
As mentioned above, in RAN#105 it has been agreed to support accessibility measurement as part of MDT in IDLE and INACTIVE mode. Hence, accessibility measurements should logged upon failure detection of two procedures - RRC connection establishment (when an IDLE UE tries to transition to CONNECTED state) and RRC connection resume (when an INACTIVE UE tries to transition to CONNECTED state) procedures covered in sections 5.3.3 and 5.3.13 of TS 38.331 [2] respectively. 
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Figure 2.1: Procedures for UEs coming from (a) IDLE mode and (b) INACTIVE  
Use cases for logging an accessibility measurement report
IDLE to CONNECTED transition
When NAS requests AS to setup an RRC connection (and the UE has acquired essential system info) the UE submits an RRCRequest message to the lower layers and start timer T300. In the successful case the UE receives an RRCSetup in response while timer T300 is running and transmits and RRCSetupComplete. Accessibility problems are typically detected by the expiry of timer T300 before RRCSetup is received, which may happen, for example, if the UE reaches the maximum number of random access attempts, or after a successful random access procedure the UE transmits the RRC message and does not receive a response (which may occur in case the network has not detected the message or the UE has not detected the response before the timer expired). Hence, upon the expiry of timer T300 accessibility report can be logged in NR that is agreed in previous meetings.
In NR, accessibility measurement is agreed to be logged upon the expiry of timer T300.
INACTIVE to CONNECTED transition
This case may either be triggered by AS (e.g. RNA update) or NAS (UL data to transmit, response to paging, etc.). When NAS requests AS to resume an RRC connection or when an RNA update is triggered (and the UE has acquired essential system info) the UE submits an RRCResumeRequest message to the lower layers and start timer T319. In the successful case the UE receives an RRCResume in response while timer T319 is running and transmits and RRCResumeComplete. Accessibility problems are typically detected by the expiry of timer T319 before RRCResume is received, which as in the previous case may happen, for example, if the UE reaches the maximum number of random access attempts, or after a successful random access procedure the UE transmits the RRC message and does not receive a response (which may occur in case the network has not detected the message or the UE has not detected the response before the timer expired). Hence, at least upon the expiry of timer T319 accessibility report can be logged in NR that is agreed in previous meetings.
In NR, accessibility measurement is agreed to be logged upon the expiry of timer T319.
However, RAN2 could also discuss the relevance of logging information upon the detection of other failure cases during resume or setup procedure e.g. when cell reselection occurs while timer T300 or T319 expires. Even though these are not accessibility problems, they might still be relevant connection resume/establishment problems e.g. due to a possibly wrong misconfiguration of cell reselection / idle measurements parameters or due to the presence of a malicious fake base station. In the resume procedure, for example, other cases may happen such as the reception of an RRCReject, RRCSetup, an indication from lower layers that integrity protection has failed, etc.
Discuss other cases leading to connection resume/setup failure (cell reselection while timer T300/T319 is running, indication from lower layers of integrity protection failure, etc.).
A first difference is the fact that in LTE the transition from IDLE, with resume or establishment procedure relies on the same timer T300, while in NR timer T319 has been defined for resume. In both cases, the UE notifies upper layer and NAS recovery is triggered. While in the case of connection establishment (expiry of T300) the UE did not have already a context established, in the second case the UE has an established context. Network could benefit in knowing whether the report is generated due to a failed resume or failed establishment e.g. by introducing an indication in the failure report of which timer has expired. Another alternative could be to rely on the network side to identify the UE (e.g. during the IDLE to CONNECTED transitions after NAS recovery is triggered) and verify whether the UE had a stored context or not (e.g. using the UE identifier exchanged during the procedure). These different solutions may either have RAN2 and/or RAN3 impact and should be discussed.
Proposal 1 Discuss how the network distinguishes the failure report triggered by resume failure (expiry of T319) and establishment failure (expiry of T300).
Impact of RACH procedure on establishment failure


[image: ]
Figure 2.2.  different scenario when a T300 timer is running. Same scenario may happen for T319.

Generally, during the establishment procedure, when the best cell is known to the UE, it initiates the RACH procedure to receive the uplink time synchronization as well as uplink grant to start transmission of RRC Request/Resume Request messages in IDLE/INACTIVE modes. As one can see in Figure 2.1, one of the core component of establishment procedure is the random access procedure. Therefore, the establishment/resume failure can happen due to the failure in RACH procedure (e.g. if the UE reaches the maximum number of RACH attempts), or establishment timer expires before reaching the maximum number of RACH attempts. These two cases are shown in the Figure 2.2.  Notice that failure is declared when the UE reaches a maximum number of RACH attempts except if some timers are running. Therein, both T300 and T319 timers are included i.e. the lower layers (in this case MAC) notify RRC of a random access failure which could stop the timer T300 (or T319, if this is a resume procedure) and the connection establishment/resume failure is declared.
Proposal 2 Establishment / resume failure is declared if lower layers indicate random access failure while timer T300 or timer T319 is running.

Conclusion
In section 2 we made the following observations:

1. In NR, accessibility measurement is agreed to be logged upon the expiry of timer T300.
1. In NR, accessibility measurement is agreed to be logged upon the expiry of timer T319.
Based on the discussion in section 2 we propose the following:
1. Discuss other uses cases leading to connection resume/setup failure (cell reselection while timer T319/T300 is running, indication from lower layers of integrity protection failure, etc.).
1. Discuss how the network distinguishes the failure report triggered by resume failure (expiry of T319) and establishment failure (expiry of T300).
1. Establishment / resume failure is declared if lower layers indicate random access failure while timer T300 or timer T319 is running.
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