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1. Introduction
RACH Optimization as a Rel-9 WI bas been included in [1], and discussed in RAN3#64 and RAN2#66bis. In order to estimate the performance of RACH, it is necessary for the network to recognize the access time of RACH procedure. 

In this contribution, we make a detail analysis for RACH access time.
2. Discussion
The access time referred in this contribution is defined as the time from the initial random access attempt until the access is granted. It can be used to estimate ADP [1]. According to the RACH procedure depicted in [2], the RACH access time can be divided into five parts:

Delay of PRACH Timing

It is the UE’s uplink transmission delay after a random access preamble transmission specified in 6.1.1 in [3].

Delay of Backoff time

It is the time UE has been delayed by the eNB backoff control mechanism based on the RACH load. 

Time for RAR reception (TRAR)
It refers to the time UE spends in waiting for the RAR (RA Response). In more detail, it is the time from the point of the preamble transmission to the point of UE receiving the RAR. 
Time for Msg3 HARQ transmission (THARQ)
It refers to the extra delay caused by the Msg3 retransmission.

Time for contention resolution (TCR)
It refers to the time UE spends on contention resolution. In more detail, it is the time from the point of Msg3 transmission to the point of UE receiving the Msg4.
All of the five time components can be estimated by the eNB. As for the Backoff time, the eNB can average the backoff time it has assigned for each preamble transmission. In addition, the eNB can estimate the TRAR by averaging the time from eNB receiving the preamble to eNB sending the RAR for each preamble transmission, and the eNB can estimate the THARQ by averaging the time between the eNB sending the first HARQ feedback to the last feedback for each Ul grant transmission. The other time components can be estimated in the similar way. Therefore, eNB is aware of average value of each time component and the whole RACH access time.

Proposal 1: The eNB can estimate each time component and the whole RACH access time.
For TRAR and TCR, there is still another situation that the UE does not receive the response from eNB, that is, the UE does not receive the RAR or the Msg4. According to the RACH procedure depicted in [2], if the UE does not receive the RAR, the time UE spends in waiting for RAR is equal to the length of RA response window, i.e. raResponseWindowSize; and if the UE does not receive the Msg4, the time UE spends on contention resolution is equal to the length of contention resolution timer, i.e. mac-ContentionResolutionTimer. In this case, the eNB is unaware of this situation. This will impact on the accuracy of the RACH access time estimation. Hence, it needs to inform the eNB about the situation. . 
Proposal 2: The eNB needs to be informed if the UE does not receive the RAR or Msg4.
According to the above description, we can see that the length of RA response window and contention resolution timer may have an impact on the RACH access time. If the RAR window size or length of timer is too large, it may bring an unnecessary delay into RA procedure. On the other hand, if the RAR window size or length of timer is too small, it may lead to RACH access failure for the UE has not enough time to waiting for RAR or Msg4. Therefore, the RAR response window size (raResponseWindowSize) and the length of contention resolution timer (mac-ContentionResolutionTimer) need to be optimized. In this case, the eNB can make the optimization decision based on the estimation result of the corresponding time components, such as TRAR or TCR,
For the time UE spends on Msg3 HARQ transmission, it is related to the number of Msg3 transmission, and the parameter maxHARQ-Msg3Tx is specified as the maximum number of Msg3 transmission. Similar to the analysis of the RAR response window size and the contention resolution timer, inappropriate maxHARQ-Msg3Tx may cause problems and it needs to be optimized too. In this case, the eNB can optimize this parameter with the estimation of THARQ or the number of Msg3 transmissions.
Proposal 3: The time components of RACH access time can be used as input for RACH optimization.
3. Conclusion

The details of the RACH access time have been analyzed, and the following proposals are provided: 

Proposal 1: The eNB can estimate each time component and the whole RACH access time.

Proposal 2: The eNB needs to be informed if the UE does not receive the RAR or Msg4.
Proposal 3: The time components of RACH access time can be used as input for RACH optimization.
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