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1. Introduction
During RAN2#78 meeting, the MDT Accessibility Measurements for UMTS were discussed and the following agreements were made [1].
Agreements:

Trigger
The trigger for storing information related to a failed RRC connection establishment. 

· When RRC CONNECTION REQUEST message is submitted to lower layers, when V300 is greater than N300, So we log when we have a “complete RRC level failure”.
This is FFS:

· When T300 expires. This covers MAC failure but also MAC success but RACH failures. 
Report
As a baseline, the UE shall store the following information related to the failed RRC connection establishment
1) Cell ID (the cell that UE camps when RRC connection establishment fails)
2) Available Radio Measurements

3) Available Location Information

These above agreements are only valid for FDD, and for TDD, there is no related discussion so far. So in this contribution, we’ll discuss the MDT Accessibility Measurements issues for UMTS LCR TDD and give our proposals.
2. Discussion
Firstly, we will analyze RRC connection establishment procedure in LCR TDD. Then we’ll discuss when the MDT Accessibility Measurement should be logged. At last, parameters which should be logged are proposed.
2.1. RRC Connection establishment procedure in LCR TDD
For LCR TDD, once requested by upper layer, the RRC layer in UE will submit RRC connection request to MAC for transmission and set counter V300 to 1. If the ESTABLISHMENT_CAUSE is not "MBMS reception", when the MAC layer indicates success or failure to transmit the message, T300 will be started. If not receiving RRC connection setup message before T300 expires, the UE will repeat RRC connection establishment procedure and V300 is incremented by 1. If V300 is greater than N300, the UE shall consider RRC connection establishment procedure to be unsuccessful.
According to [2] and [3], RRC connection establishment procedure in LCR TDD is shown in Figure 1. 
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Figure 1: RRC connection establishment procedures in LCR TDD
From Figure 1, the whole RRC connection establishment procedure in LCR TDD can be divided into random access procedure, E-RUCCH transmission procedure (if UE and NW support common E-DCH) and RRC connection message transmission procedure. 
In random access procedure, the UE initiates a synchronization attempt by sending SYNC_UL code and receiving associated FPACH channel within the following time window of 4 sub-frames. The adjustment information of time advance and power are transmitted on FPACH channel. If not receiving FPACH within the time window, SYNC_UL code will be sent again with power ramp. Once the Maximum numbers of SYNC_UL transmissions is reached, the UE will start another synchronization attempts after a backoff timer (one TTI). If the maximum number of synchronization attempts Mmax is reached, the failure indication of random access shall be reported to RRC. If associated FPACH is received, success of random access shall be indicated to RRC.
From Rel-8, Enhanced CELL_FACH is introduced. If UE and NW support common E-DCH, RRC connection request message is sent on E-PUCH and UE needs to request uplink grant by sending Scheduling Information on E-RUCCH channel. After FPACH is received, the UE will send E-RUCCH and receive grant for E-PUCH on E-AGCH. If E-AGCH is not received during T-RUCCH period, the UE will send E-RUCCH again. When the hysteresis timer with the value of N-RUCCH times of T-RUCCH, which is started when the E-RUCCH transmission counter is reached to N_RUCCH, is expired, failure indication of the E-RUCCH transmission is sent to RRC [2].

RRC connection message transmission procedure includes RRC connection request transmission, RRC connection setup reception and RRC connection complete transmission. No matter RRC connection request message is sent on PRACH or E-PUCH, it is possible that the "Initial UE identity" in the received RRC CONNECTION SETUP message is different from the UE’s own UE ID, i.e. the message is in fact sent to another UE. Only when the received UE ID and the UE’s own ID are identical, the UE will stop T300 and submit an RRC CONNECTION SETUP COMPLETE message to the lower layers. When the RRC CONNECTION SETUP COMPLETE message has been submitted to lower layers for transmission, the UE shall consider RRC connection establishment procedure to be successful.
2.2. Triggers for MDT accessibility measurements log
In RAN2#77bis meeting, the below agreement was made:
Logging of failed RRC Connection establishments will be supported for LTE and UMTS, i.e., a log will be created when the RRC connection establishment procedure fails. It can be seen that MDT Accessibility Measurement log will be created when RRC connection establishment procedure fails. According to analysis in 2.1, only when V300 is greater than N300, RRC connection establishment procedure is considered to be unsuccessful. So it is proposed that:
Proposal 1: For LCR TDD, MDT Accessibility Measurement should be logged when V300 is greater than N300.
According to last meeting agreements, whether expiry of T300 can be a trigger is FFS. 
As described in section 2.1, expiry of T300 is only a temporary state in RRC connection establishment procedure and it doesn’t mean RRC connection establishment procedure fails. So we don’ think MDT Accessibility Measurements need to be logged when T300 expires. 

In additional, when the UE is stationary or low mobility, the location and radio environment are almost unchanged, expiry of T300 will repeat and RRC connection establishment will fail at last. So MDT Accessibility Measurement log triggered by V300 being greater than N300 can also resolve the problem. In most case, it is not necessary to log MDT accessibility measurements when T300 expires.
According to above analysis, we propose:
Proposal 2: MDT accessibility measurements should not be logged only when T300 expires.
2.3. Parameters should be logged
According to the agreements in RAN2#78 meeting, as a baseline, cell ID (the cell that UE camps when RRC connection establishment fails), available Radio Measurements and available Location Information should be stored when RRC connection establishment fails. We think this agreement is also available for LCR TDD. So we propose that:
Proposal 3: For LCR TDD, Available Radio Measurements, available Location Information and the cell ID of the cell that UE camps when RRC connection establishment fails should be logged.
We think the time stamp when RRC connection establishment failure occurs is useful and it can help network to analyze reasons of RRC connection establishment failure. However, there may be no absolute time in the UE before accessibility measurement. So it is suggested that the way to get time stamp should not be complicated.
Proposal 4: For LCR TDD, the time stamp when RRC connection establishment fails should be logged conditionally.
Random access procedure is very important in RRC connection establishment procedure in LCR TDD. It provides initial time and power adjustment information. If RRC connection establishment procedure fails, it is most possible because Random access procedure fails. So we should log whether Random access procedure fails. As described in section 2.1, whether FPACH is received or whether the maximum number Mmax of synchronization attempts is reached can be used to judge whether Random access procedure fails.
If FPACH is not received within the configured time window, it is possible that the network does not receive SYNC_UL code from UE, so the network can check and optimize SYNC_UL related configuration or uplink coverage.
For example, the transmit power for each SYNC_UL code transmission is calculated according to the following formula:
PUpPCH = LPCCPCH + PRXUpPCHdes + (i-1)* Pwrramp
Where:

-
LPCCPCH: Measurement representing path loss in dB.

-
i is the number of transmission attempts on UpPCH, i=1…Max SYNC_UL Transmissions.

-
PRXUpPCHdes: Desired UpPCH RX power at the cell's receiver in dBm. The value is broadcast in "PRXUpPCHdes" in IE "SYNC_UL info" on BCH and shall be read on System Information Block type 5 and System Information Block type 6.
-
Pwrramp: The UE shall increase its transmission power by the value of the IE "Power Ramp step" by every UpPCH transmission..

For the network, LPCCPCH can be got by the PCCPCH RSCP reported from the UE and PCCPCH TX power and i must be Max SYNC_UL Transmissions because this is a fail case. So according to the above formula, the network can calculate the transmit power for SYNC_UL code. If the calculated transmit power is less than the maximum UE TX power, the network may adjust the number of transmission attempts, PRXUpPCHdes and Pwrramp.
According to above analysis, it is useful to log whether Random access procedure fails. So we propose that:
Proposal 5: For LCR TDD, whether FPACH is received or whether the maximum number Mmax of synchronization attempts is reached should be logged.
From REL8, if UE and NW support common E-DCH, it is useful to judge whether E-RUCCH transmission procedure fails or not. If E-RUCCH transmission procedure fails, the network can check and adjust E-RUCCH related configuration.
According to introduction in section 2.1, failure indication of the E-RUCCH transmission has been specified in [2], so it is simple to get this parameter.
Proposal 6: For LCR TDD, Failure indication of the E-RUCCH transmission should be logged.
We think whether RRC Connection Request has been sent or not is also useful. It can help network analyze the reason of RRC connection setup failure. For example, if RRC Connection Request message is sent out but RRC connection setup message is not received, it is possible that the transmission power for RRC Connection Request message is not suitable and the message is not received by network. So the network can check PRACH or E-PUCH related configuration, which includes Power Ramp Step, PRXdes_base, 
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and so on.
Proposal 7: For LCR TDD, whether RRC Connection Request has been sent out should be logged.

According to analysis in section 2.1, for LCR TDD, No matter RRC connection request message is sent on PRACH or E-PUCH, it is possible that the "Initial UE identity" in the received RRC CONNECTION SETUP message is different from the UE's own ID. In the period between RRC Connection Request transmission and expiry of T300, the UE may detect several times mismatch of UE identity in RRC CONNECTION SETUP message. If many UEs report this indication in a certain cell or in a short interval, it may mean that access load is high or RACH configuration is not suitable. So we think it is useful to log the mismatch of UE identity in RRC CONNECTION SETUP message. It can help network estimate access load and check RACH configuration.
Proposal 8: For LCR TDD, the mismatch of UE identity in RRC CONNECTION SETUP message should be logged.
3. Conclusion

In this document, we introduced RRC connection establishment procedure in LCR TDD firstly. Then, based on the introduction, we discussed when the MDT Accessibility Measurement should be logged and which parameters should be logged. Several proposals are given below:
Proposal 1: For LCR TDD, MDT Accessibility Measurement should be logged when V300 is bigger than N300.
Proposal 2: MDT accessibility measurements should not be logged only when T300 expires.
Proposal 3: For LCR TDD, Available Radio Measurements, available Location Information and the cell ID of the cell that UE camps when RRC connection establishment fails should be logged.
Proposal 4: For LCR TDD, the time stamp when RRC connection establishment fails should be logged conditionally.
Proposal 5: For LCR TDD, whether FPACH is received or whether the maximum number Mmax of synchronization attempts is reached should be logged.

Proposal 6: For LCR TDD, failure indication of the E-RUCCH transmission should be logged.
Proposal 7: For LCR TDD, whether RRC Connection Request has been sent out should be logged.
Proposal 8: For LCR TDD, the mismatch of UE identity in RRC CONNECTION SETUP message should be logged.
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