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1. Introduction
At RAN2#66bis, RAN2 has agreed the following UE measurement reports for Use Case RO:

· UE will only include all the information related to the latest successful RACH access
That is to say, the information about unsuccessful RACH access does not need to be reported. However, there is still some confusion about the decision.
In this contribution we make an analysis for the UE measurement for failed RA access, from the point of RO requirements’ view. And in the end, we draw some proposals for the analysis conclusion.
2. Discussion
2.1. The performance of RACH Optimization

Based on the current agreements on UE measurement reports, we can evaluate the performance of RACH which can be specified by Access Probability (AP) or Access Delay Probability (ADP), [1]. However, all of the evaluation and measurement reports are just made for successful RACH access, without consideration of the unsuccessful RACH access. This may lead to inaccuracy of the RACH performance evaluation, so we define a new performance evaluation parameter called RACH success rate. The RACH success rate (SR) refers to the ratio between the number of successful RACH access and the number of whole RACH access which includes the successful RACH access and the failed RACH access. i.e. SR = Nsuccess/(Nsuccess+Nfail). This failed RACH access doesn’t refer to the re-attempt failure of the RACH procedure but the final RACH access failure which maybe experience many RACH access attempts. Where Nsuccess is the number of the successful RACH access of the UEs in one cell during a period of time and Nfail is the number of failed RACH access of the UEs in the same cell during the same period of time. 
Hence it is necessary to roundly estimate the comprehensive performance of RACH procedure. But there is no consideration on the failed RACH access in the discussions. So we hope RAN2 to deliberate the necessity of RACH access success rate in RO.

Proposal 1: The RACH access success rate is necessary in RO.
2.2. Relation with MDT measurement log

In [2], the MDT measurement log of Random access failure is used to record the detail information of the Random access failure. Another viewpoint is that the RACH failure information can be acquired from MDT logs, even the RA success rate.

However, we assume that there is no limitation that the network must support the SON and MDT simultaneously. So it is hard to say the RACH access failure information can always be obtained when needed. Furthermore, the MDT measurement logs for RACH failure are mainly for the coverage hole detection and coverage optimization, and the measurements for RACH access failure in MDT emphasize the cause of the failure.  But the RACH failure information of SON is mainly to optimize the RACH Access. They have different purposes and contents, so the corresponding RACH performance can not rely on the MDT measurement logs.

Proposal2: The acquisition of failed RACH access information which is needed by RO can not rely on MDT logs.

2.3. UE measurement

If the RACH access success rate is considered to be necessary, the related information can be obtained from UE RO measurement report. That is to say, when the UE report the latest successful RACH access information, the previous failure information, e.g. the number of failed RACH access should also be included in the report. In this way, the eNB will know the information of failed RACH access that the UE experienced before it accessed successfully.
Proposal3: The failed RACH access information should be included in the UE RO measurement report. 
3. Conclusion

From the above discussion, we think the evaluation of RACH performance needs to consider the RACH access success rate. And the corresponding failed RACH information can not rely on MDT logs but UE RO measurement reports. The following proposals are provided:
Proposal 1: The RACH access success rate (SR) is necessary in RO. SR = Nsuccess/(Nsuccess+Nfail), Where Nsuccess is the number of the successful RACH access of the UEs in one cell during a period of time and Nfail is the number of failed RACH access of the UEs in the same cell during the same period of time.
Proposal 2: The acquisition of failed RACH access information which is needed by RO can not rely on MDT logs.
Proposal3: The failed RACH access information should be included in the UE RO measurement report. 
It is proposed to agree on the following text in TR36.902.
--------------------------------------------------------------8<-----------------------------------------------------------------------------

4.7.4.1
Performance data, Input data and definition of Measurements 
4.7.4.1.1 
Performance Specification
The UE performs a power ramping procedure, where the UE increases its power for the subsequent preamble transmission if the UE is not granted access due to a preamble detection miss or contention, as described in [6]. 
The desired performance of RACH may be specified in terms of the access probability AP(m), which is the probability that the UE has access after a certain random access attempt number m=1,2,3…. 

Alternatively, the desired performance may be specified in terms of the access delay, which is the delay from the initial random access attempt until access is granted. Similar to above, the RACH performance may be specified in terms of the access delay probability ADP(), which is the probability that the access delay is less than . 
Another desired performance may be specified in terms of the RACH success rate (SR) , which refers to the ratio between the number of successful RACH access and the number of whole RACH access which includes the successful RACH access and the failed RACH access. i.e. SR = Nsuccess/(Nsuccess+Nfail). Where Nsuccess is the number of the successful RACH access of the UEs in one cell during a period of time and Nfail is the number of failed RACH access of the UEs in the same cell during the same period of time.

Details and alternatives are FFS.
4.7.4.1.3 Definition of Measurements
Reporting Entities
……

To estimate AD, it is necessary for the UE to report the time it has taken from the first attempt until the UE has been granted access. This is represented by ADi = Ai - Ii where ADi is the access delay of UE i, Ii is the time of the first attempt, Ai is the time when the UE is granted access. The delay ADi may be expressed in terms of sub frames (1ms). The access delay ADi may be reported explicitly, alternatively, a tabular representation (coding) may be used. Note that there is a need to report the preamble counter (number of preamble transmissions, see above) even though AD is used for performance specification. This is needed in order to identify whether the observed access delay is due to preamble detection miss or contention.

It is necessary to know whether UEs are power limited in order to set an appropriate format. As such, there is a need of a power limitation indicator reported by the UE. For example, the UE may indicate this using a single bit, where the UE reports whether it has transmitted at its maximum transmission power during the random access procedure. Alternatively, a power headroom may be defined for PRACH and the UE may indicate whether the power headroom has been less than a certain threshold.

To estimate SR, when the UE reports the latest successful RACH access information, the previous failure information, e.g. the number of failed RACH access should also be included in the report. In this way, the eNB will know the information of failed RACH access that the UE experienced before it accessed successfully.

Other measurements are FFS.
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