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1. Introduction
RACH Optimization (RO) is one of the SON use cases described in [1]. During this meeting, RAN3 discussed the need for UE measurements to support RACH optimization. The outcome of the discussion is captured here.
2. Text Proposal for 36.902
4.7.4.1.3 
Definition of Measurements

· 

· 


Reporting Entities
RACH optimization functions need to estimate AP(m) or ADP(m), in order to set RACH parameters, e.g., configuration and transmission power control parameters. AP and ADP depend on CP and DMP. Although it may be possible to estimate the CP by, e.g., using the number of received preambles and number of UEs that have obtained access, it is not possible to estimate DMP using only measurements available at the eNodeB. An undetected preamble is simply a correlation peak below the detection threshold and is, therefore, classified as noise at the eNodeB detector. Hence, it is needed that UEs report necessary information needed to estimate AP and ADP.

To estimate AP, it is necessary that the UE reports the number of attempts needed to obtain access (see, e.g. PREAMBLE_TRANSMISSION_COUNTER in ‎[6]). The UE may report the counter explicitly or a tabular representation (coding) may be used, which maps table indices to range of attempts. Note, that the UE ramps up its power (increments PREAMBLE_TRANSMISSION_COUNTER) also when the UE has not been granted access due to loosing the contention resolution process. In order to derive accurate estimates of DMP, it may be necessary to exclude random access procedures that have been subject to contention failures (i.e., reports where the transmission counter has been increased due to contention failure). This can be indicated using a single bit, where the UE indicates whether it has been subject to contention during the random access procedure.

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.
Other measurements are FFS.
Reporting Frequency

The reporting of entities described above does not have tight timeliness requirements and, as such, it may be sufficient if the UE stores measurement entities from each random access and reports the entities, e.g.:

· every X successful accesses,

· every T time units, 

· upon request by the eNodeB, or

· upon access to the network.

Storing entities related to multiple random accesses implies that it is necessary that the UE stores the Cell Global Identity (E-CGI) of the cell since the UE may change cells between each random access. Alternatively, the UE may report entities related only to the current serving cell, i.e., the UE does not report entities related to previously serving cells. Alternatively, the UE may report entities every time the UE has been granted access (i.e., the entities reported are related to the serving cell only). 

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. 

Reporting Mechanism

The UE can report entities described above using either RRC control signalling or using MAC control signalling (using MAC control elements). The choice depends on how much data that is to be transmitted, the reliability requirements, and the timeliness requirements of the reporting.



































































































































































































1
2

