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Discussion and Decision
1. Introduction
In RAN3#64, SON RACH optimization was discussed and it has been agreed that at least the following UE measurements are needed [1]:
· Number of retransmissions, i.e., PREAMBLE_TRANSMISSION_COUNTER in TS 36.321;

· Access delay ADi, i.e., the time it take from the initial preamble transmission until access is granted;

· Power limitation indication;
Measurement entities are reported for example:
· every X successful accesses,

· every T time units,

· upon request by the eNodeB, or

· upon access to the network.
Based on the LS from RAN3, RAN2 has been done the E-mail discussion on SON RACH measurements [66#13]. The main point of this E-mail discussion is that what kind of measurements are needed and summarized in [2]. On the other hand, it has been captured the technique to reduce the signalling over the air in the updated TR as below [3]; 
· Further, the conditions for reporting may be configured by the eNB, e.g., the eNB may instruct that the UE reports the specified entities only if, e.g.
· Thr1 < PREAMBLE_TRANSMISSION_COUNTER

· Th1 < ADi

· By appropriately setting the threshold it is possible to decrease the signalling over the air.
It seems important to introduce such a measurement report scheme based on some criterion. In this contribution, we discuss the some criterion for measurement report and propose to introduce some of them in Rel-9 LTE. 
2. Discussion
2.1 Measurement occasions 
Basically RAN2 has some responsibilities for the standardization of UE measurements and thus the detail of SON RACH measurements should be discussed in RAN2. At first we discuss when the UEs report the SON RACH measurements. 
It has been captured in TR[3] that the measurement entities are reported for example every X successful accesses, every T time units, upon request by the eNodeB, or upon access to the network. For these reporting occasions, some more clarification would be necessary as discussed below: 
· Every X successful access: 

 This could reduce the number of reporting. However, it is not sure how many UEs access an eNB more than X times within one cell, although of course it depends on the setting of X. If the X is set to a large value, then only a few UEs report and the reported UE measurement information might not be enough to reconfigure the RACH parameters. On the other hand, if the X is set to a small value, the number of reporting would increase. At this moment, it is FFS if this is really useful. Furthermore, this maybe considered as a kind of technique to reduce the signalling over the air, i.e. this is related to the discussion in the next section. 
· Every T time units:
 Similar to “every X success access”, this could reduce the number of reporting. However, since the motivation and usefulness is not clear, the need for this option is FFS. In addition, this could be also considered as a kind of technique to reduce the signalling over the air. 
· Upon request by the eNodeB:

 This option could restrict the number of reporting per need basis, although the signalling from the eNB to UEs may increase. The scheme for deciding to make a UE report the SON RACH measurements would have some relations to the issue of some criterion discussed in the next section, although in this case it is up to eNB implementation. 
· Upon access to the network:

 Normally this option is the simplest, but the number of reporting is much larger than other options. For the RACH optimization, it could be considered that the RACH parameters is not so frequently reconfigured and the statistical information is used for deciding the parameters. Thus, there seems to be no need for all the UEs to report the SON RACH measurements at every successful access. In order to reduce the signalling over the air, some methods to restrict the number of reporting from UEs would be necessary as discussed in the next section. 
From the above discussion, it would be preferable that basically the UEs shall report the SON RACH measurements only when a certain reporting criteria, which is configured by the eNB, has been matched at every successful access. Of course, it should be supported that the eNB can disable the reporting. In addition, it may be useful that the eNB can request a UE to report the SON RACH measurements for a certain cause, e.g. handover. 
Proposal 1: The UEs shall report the SON RACH measurements only if a certain reporting criteria has been matched upon access to the network and/or when the eNB requests to report. 
Proposal 2: The eNB can disable the reporting from all the UEs.
2.2 Measurement report criterion 
In this section we discuss the technique to reduce the signalling over the air. We basically consider there is a possibility that all the UEs may report the SON RACH measurement after successful access. However, it might cause the excess number of reporting. For now, two reporting criterion have already been captured in TR [3]: the threshold (Thr1) for the number of preamble transmission and the threshold (Th1) for the access delay. In addition, we think of some other criterion, e.g. the preamble transmission power, the pathloss or channel quality, the contention resolution failure. 
· Number of preamble transmission (Thr1 < PREAMBLE_TRANSMISSION_COUNTER): 
The UEs shall report the SON RACH measurements if the number of preamble transmission is larger than the threshold configured by eNB. The intention of this criteria would be to collect the number of UEs having experienced the larger number of preamble transmissions until successful access and the actual number of preamble transmissions, because those number of UEs should be known at the eNB and should be kept as small as possible. The number of UEs having experienced the smaller number of preamble transmissions can be estimated with this reporting and the number of received preambles captured in [5] already. If this criteria is used, the measurement report should include the number of preamble transmissions at least.
· Access delay (Th1 < ADi): 
The UEs shall report the SON RACH measurements if the access delay is longer than the threshold configured by eNB. The intention of this criteria would be similar to that of the number of preamble transmissions. Hence the eNB tries to collect the information about the number of UEs having taken longer time until successful access and the actual access delay. If this criteria is used, the measurement report should include the access delay at least. Compared with the number of preamble transmissions, this criteria takes into account the backoff time as well, which cannot be known at the eNB.
· Preamble transmission power (Thp1 > PPRACH [4]): 
The UEs shall report the SON RACH measurements if the preamble transmission power is less than the threshold configured by eNB. The threshold may be the maximum transmission power PCMAX[4]. The motivation of this criteria is that the measurements from the UEs who needs the large transmission power for successful access is not taken into account. This is because there is a possibility that such UEs stay at the cell edge where maybe power limited environment and thus they need the large number of preamble transmissions (= longer access delay). One concern about this criteria is that the eNB cannot know if the UEs who do not report the measurement is really in the power limited environment. The UEs may need to perform power ramping many times due to the congestion. Furthermore, the power limitation indication might be enough if it would be sent together with access delay information. 
· Pathloss (or channel quality) (Thq1 > PL [4] (or Thq2 < RSRP or RSRQ)): 
The UEs shall report the SON RACH measurements if the downlink pathloss is less than the threshold configured by eNB. In stead of the pathloss, RSRP or RSRQ might be useful. The motivation is similar to that of the preamble transmission power criteria. However, this criteria is more directly related to the UE location in terms of the power limitation. For example, if the pathloss is much larger, the UE might require the larger number of preamble transmissions due to power limitation. 
· Contention resolution failure (true): 
This criterion means that the UE shall report the SON RACH measurements only if the UE has not experienced the contention resolution failure until the successful access. The motivation of this criteria is to ignore the undesirable delay due to the contention resolution. There might be another method such that the contention resolution failure is indicated to the eNB together with the access delay information.
We consider it would be necessary to define the reporting criterion including at least the number of preamble transmission and the access delay in the standardization of Rel-9 LTE. Because these two parameters would impact on the RACH parameter optimization directly and the complemental information, e.g. the number of UEs having experienced less number of preamble transmissions, could be known implicitly without reporting.
Proposal 3: The eNB can configure the threshold (Thr1) for the number of preamble transmission and/or the threshold (Th1) for the access delay as the reporting criterion. 

Proposal 4: It is proposed that RAN2 discuss if the additional reporting criterion is needed.
3. Conclusion

In this contribution, we discussed the some criterion for SON RACH measurement report and reached the following proposals. 
Proposal 1: The UEs shall report the SON RACH measurements only if a certain reporting criteria has been matched upon access to the network and/or when the eNB requests to report.
Proposal 2: The eNB can disable the reporting from all the UEs.
Proposal 3: The eNB can configure the threshold (Thr1) for the number of preamble transmission and/or the threshold (Th1) for the access delay as the reporting criterion. 

Proposal 4: It is proposed that RAN2 discuss if the additional reporting criterion is needed.
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