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Discussion and Decision
1. Introduction
In RAN2#66bis, the UE measurement for SON RACH optimization was discussed with referring to [1][2] and some agreements below were reached. 
· As part of the RACH SON reporting, we will at least enable report for:

· #RACH preambles 

· contention resolution failure (1 bit/counter?)
· Information will be provided by UE based on network request (i.e. polling by new or existing RRC procedure).

· UE will only include all the information related to the latest successful RACH access.
Now there seems to be some open points to be discussed, e.g. how UE should report the contention resolution (CR) failure (1 bit or counter), how eNB instructs the UE to report the RACH measurements, and/or the need for other UE measurements. Furthermore, it could be discussed if some threshold could be used for optimization. In this contribution, we discuss these points and propose to introduce our preferences in Rel-9 LTE. 
2. Discussion
2.1 Report of contention resolution failure (1 bit/counter)
So far the indication of CR failure has been agreed and the remaining issue is whether the CR failure indication is 1 bit or counter. The main purpose of CR failure report is to have the eNB know that the UE has experienced the CR failure during the random access procedure(a secondary purpose of this report is to estimate the access delay due to CR failure to some extent). This is because, as indicated by another company in [2], it is important for the eNB to know whether the access delay is due to the preamble miss detection with non-optimal power setting or the contention with lack of PRACH resources. Furthermore, there is a trade-off between the signalling overhead and the expected usefulness. At this moment, we don’t see any strong reason to use the counter and thus our mild preference is CR failure report by 1 bit.
Proposal 1: Contention resolution failure is reported by 1 bit flag, i.e. whether CR failure has occurred.
2.2 Reporting of other UE measurements
Basically the access delay during the random access procedure could be estimated roughly at eNB side from the number of RACH preamble transmissions. For more accurate estimation, other factors causing a delay such as the contention resolution (CR) failure and/or the back-off time, if applied, might be necessary. As discussed in 2.1, the CR failure report could be used mainly for differentiating the causes of access delay. Thus, some information regarding back-off time would be useful. Of course, the total back-off time during the latest successful random access procedure is very useful, but the amount of signaling is large. Therefore, some other information instead of total back-off time would be preferable and one candidate would be the average back-off time applied during the latest successful random access procedure. The access delay could be estimated more accurately by using the number of RACH preamble transmissions and the average back-off time.
Proposal 2: The average back-off time applied during the latest random access procedure is included as part of the RACH SON reporting.
2.3 Polling scheme for UE measurement report
In RAN2#66bis, it has been agreed that the UE should report the SON RACH measurement upon eNB request using polling by new or existing RRC procedure. Before discussing the polling scheme, it might need to be clarified whether the UE always has the information to be reported when eNB requests the reporting. The UE has the information on the number of RACH preamble transmissions, because the RACH preamble transmission counter defined in [3] is used during the random access procedure. On the other hand, the UE does not have the information on CR failure currently. If the number of CR failures is reported, the additional counter shall be defined. If the CR failure is reported by 1 bit indicator or counter, then the UE shall keep this information on the occurrence of the CR failure during the latest random access procedure. Furthermore, when the average back-off time is reported additionally, the UE has to calculate (and update) the average back-off time and keep it as well. Hence, if the CR failure and/or the average back-off time is reported, the UE should activate these measurements in advance of eNB request. In other words, if a UE did not activate these measurements before receiving the eNB request, the UE cannot report it. The solutions for this undesirable situation are for example;

· the UEs always perform these measurements, or 
· the eNB sends the activation message for these measurements by e.g. SIB2. 

We prefer the former one, which is simpler, however the latter one, where SIB2 is just an example, may be desirable from the UE battery life point of view. If many companies support the latter one, then we could agree on that. 
With respect to the polling scheme, the eNB could send the polling message by the DL message just after the completion of random access procedure, e.g. the message just after Msg4 in initial access case. Further details are FFS. 
Proposal 3: The UE always has the SON RACH measurements available when the eNB requests them. 
2.4 Need for a certain threshold 
In RAN2#66bis, it has been discussed whether the threshold is needed for reporting of SON RACH measurements and no threshold has been defined so far. However, it is not sure that it is really needed for all UE’s to report the number of RACH preamble transmissions. Because anyway, by using only the number of RACH preamble transmissions, the eNB can only perform a rough estimation of access delay. Particularly for the UE’s who have experienced the smaller number of RACH preamble transmissions, e.g. 2 or 3, it would not be so useful for such a rough estimation, because even if a certain threshold, e.g. 4, is used, the eNB can know how many UEs have experienced less than 4 RACH preamble transmissions from the number of detected preambles and the number of reporting UEs and the eNB may think 2 transmissions on an average are done for those UEs. It would be most important that eNB can know how many UEs have experienced much larger number of RACH preamble transmissions. Furthermore, the introduction of a certain threshold based reporting can reduce the signalling overhead. 
A similar consideration can be applied for the CR failure counter report and/or the average back-off time report we proposed in 2.2. In the case that the thresholds for more than one measurements are defined, a UE should report all SON RACH measurements if at least one measurement result is larger than the threshold. Note that if the CR failure is report by 1 bit, then a UE should report the SON RACH measurements even if the UE has experienced the CR failure only once.
Proposal 4: A threshold can be introduced for the reporting of SON RACH measurements. 
3. Conclusion

In this contribution, we discussed certain aspects of the remaining issues about UE measurements for SON RACH optimization, and the following 4 proposals have been made: 

Proposal 1: Contention resolution failure is reported by 1 bit flag, i.e. whether CR failure has occurred 
Proposal 2: The average back-off time applied during the latest random access procedure is included as part of the RACH SON reporting.
Proposal 3: The UE always has the SON RACH measurements available when the eNB requests them. 

Proposal 4: A threshold can be introduced for the reporting of SON RACH measurements
References
[1] R2-093538(R3-091433), “LS on UE measurements for RACH optimization”, RAN3
[2] R2-093684, “66#13 E-mail discussion on SON RACH measurements”, Huawei
[3] TS36.321 v860, 

[4] TR36.902 v120, 
[5] TS36.314 v810, 
[6] R2-093696, “UE measurements for SON RACH optimization”, NEC
[image: image1.png]



