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1.  Introduction
In RAN2#59bis, it was agreed that the RACH load measurements at the eNB shall be standardised [9], and details of the measurement definition and text proposals for the relevant specifications shall be discussed via email. This paper presents a summary of the email discussion that took place on the RAN2 reflector between RAN2#59bis and #60. In order to progress this issue, a number of proposals are made at the rapporteur’s discretion, according to the discussions that took place. A text proposal for the use case description is also provided.
2.  Objective of email discussion
The objective of the email discussion was to:

· Clarify the definition of the RACH load measurements to support the RACH optimisation use case [9];

· Identify any other useful eNB or UE measurements to support the use case from RAN2 perspective;
· Develop a text proposal to capture the use case in TS 36.300 Annex.
· Develop the necessary measurement templates for communications with RAN3/SA5.
3.  Summary of email discussion

3.1  Objective of RACH optimisation use case

As given in [9], the objective of the use case is to optimise the RACH configuration, including:

· RACH resource unit allocation;

· RACH preamble split (among dedicated, random-high, random-low);

· RACH persistence level and backoff control parameters.

Ericsson commented that PRACH transmission power optimisation should be part of the objective of this use case.
Proposal 1:
Optimisation of RACH transmission power control is included as an objective of the use case.
3.2  eNB measurements to support use case

In RAN2#59bis, RAN2 agreed to standardise RACH load measurements to be performed in the eNB to support the use case [9]. The “number of received RACH preambles” measured per range of preambles, i.e., random-high, random-low, and dedicated, was proposed as the baseline RACH load measurement. It was clarified that this is a simple counter and needs no accuracy requirement to be defined. Although there were few comments that UE measurements would provide better indication of RACH performance, most companies seemed to agree that measuring the number of received RACH preamles in the eNB can be taken as a baseline.

Proposal 2:
The eNB measurement on the number of received RACH preambles is supported.
Ericsson questioned whether the actual RACH load would impact e.g., on handover performance, and that measuring the number of failed handovers using dedicated preambles would provide a better performance measure. DoCoMo commented that if the RACH load is high for the dedicated preamble range, the probability that the target eNB cannot allocate a dedicated preamble for an inbound UE would increase, consequently requiring the UE to access the target cell by a random preamble and degrading handover performance. As such, measuring the load on the dedicated preamble range would be crucial.
Proposal 3:
The number of received RACH preambles is measured per preamble range, i.e., random-high, random-low, and dedicated.
Ericsson commented that since access cause is not conveyed using the RACH preamble, in order to count separately the number of access per cause, the eNB has to log the subsequent message exchange. Due to this complexity, it was suggested not to count the received preambles per access cause.

Proposal 4:
The number of received RACH preambles is not counted per access cause.
3.3  UE measurements to support use case
Ericsson and NEC commented that eNB measurements may not provide the sufficient information to optimise RACH configuration. Ericsson commented that to estimate the RACH performance, it would be preferable to look at

· Missed detection, i.e., the eNB does not detect the transmission of the UE

· Contention, i.e., the probability that two UEs address the same preamble at the same time

· Load (which could be defined as the number of received random accesses per time unit)

The first two would give an indication on if the UE has used sufficient power to transmit the preamble and if the eNB has been configured correctly to detect the random access. Ericsson further commented that if UE measurements are provided, whether the eNB measurement is also necessary.

NEC provided a similar view:
· If the initial RACH transmission power was set too low, the eNB cannot know this mis-setting but the UE can, by counting the number of preamble retransmissions. If the power was set too high, the eNB cannot know this mis-setting easily as well.
· The eNB cannot detect RACH collision but the UE can detect this based on contention resolution message.
NEC suggested that, in addition to the number of received preambles measurement at the eNB, the eNB can collect reports from the UE and then send a statistical report to the SON server (i.e., average number of preamble transmissions required for successful RACH access, or the average rate of preamble contention).
There seemed to be a consensus that UE measurements can also be useful and possibly provide more in depth indication of RACH performance. However, DoCoMo commented that under (sub)optimal configuration, occurrence of contention should be rare, and contention should be prevented by configuring sufficient RACH resources. As such, DoCoMo was skeptical whether contention measurements at the UE have a real use in practice. It should also be noted that the UE would only be able to detect contention if it succeeds in decoding Message 4 (and finds someone else’s UE ID inside). Considering that the UE might as well miss the Message 4, the UE cannot distinguish perfectly whether the preamble was under contention or its transmission power was insufficient to be detected by the eNB. Hence, although such UE measurement can possibly be useful for RACH power optimisation, it may not be useful for other configurations. Moreover, for RACH power optimisation, other eNB measurements, such as measurements on the received power on the PRACH resources, might be effective and sufficient. It was felt that this is rather stepping into RAN1 aspects.
If UE measurements are to be supported, when and how the UE reporting can be made needs to be considered. Since preamble counting at the eNB is considerably simpler (and possibly sufficient), it was suggested that the gains and pains of introducing UE measurements should be clarified by the proponents.
Proposal 5:
UE measurements and reporting to support this use case is FFS. For RACH power optimisation, it is assumed that RAN1 has the expertise, and RAN2 should therefore consult RAN1.
3.3  Architectural aspects
Ericsson and Nokia Siemens Networks questioned how the use case described is intended to work. The assumption is that the eNB will report the RACH measurement quantity to the central OAM/SON entity, and that based on this information, the SON entity will make some decision to change the RACH parameters. However, without knowing how the measurement reports are delivered to the OAM/SON entity, how the SON decision is delivered to the eNB, and where to specify the parameters, it is difficult to decide what to do in RAN2. It was questioned also whether the OAM/SON entity would have the possibility of configuring UE measurements to be peformed as well. As such, Ericsson and Nokia Siemens Networks questioned the relevance of discussing this issue already in RAN2.
Nevertheless, it was clarified that all these issues are out of scope of RAN2. The OAM/SON architecture and interfaces are being discussed in SA5, and all these answers need to be provided by SA5. While the architectural aspects are being progressed in SA5, RAN2 should continue discussions on the L2 measurements, as have been decided in RAN Plenary #36. It has been reported in the RAN Plenary #37 that eNB measurements were raised as one of the main issues lacking progress in the LTE WI. During the email discussion, it was also commented that any L1/L2 measurements will impact on hardware implementation, and in order not to delay LTE commercialisation, L1/L2 measurement definitions should be consolidated by the time the core L1/L2 specifications are complete.

Proposal 6:
RAN2 should consult SA5 about the assumptions on the OAM/SON architecture and interfaces.
4.  Use case text proposal for TS 36.300 Annex
Taking into the comments provided during the email discussion, a text proposal to capture the RACH optimisation use case in TS 36.300 Annex is given below.
----- Text proposal ----------

Annex X (Informative):

OAM/SON use cases
X.1  RACH optimisation
X.1.1  Objective
The objective of this use case is to optimise the RACH configuration, including:

· RACH resource unit allocation;
· RACH preamble split (among dedicated, random-high, random-low);
· RACH persistence level and backoff control parameters.
· RACH transmission power control

X.1.2  Description

The RACH configuration has critical impacts to system performance:
· The RACH collision probability is significantly affected by the RACH configuration, making this a critical factor for call setup delays, data resuming delays from the UL unsynchronized state, and handover delays. It also affects the call setup success rate and handover success rate;
· Since UL resource units need to be reserved exclusively for RACH, the amount of reserved resources have impacts on the system capacity.

The optimum RACH configuration of a cell depends on a number of factors, including at least:

· Population under the cell coverage;
· Call arrival rate;
· Incoming handover rate;
· Whether the cell is at the edge of a tracking area;
· Traffic pattern, as it affects the DRX and UL synchronization states, and hence the need to use RACH.

Since these are affected by network configurations (e.g., antenna tilting, transmission power settings, and handover thresholds), any change in these configurations would also affect the optimum RACH configuration. For example, if the antenna tilting of a cell is changed, the coverage of cells in the vicinity will be changed, consequently affecting the call arrival rate and handover rate at each cell. This will affect the amount of RACHs in each cell, including the usage per range of preambles. Then, the operator will have to check the RACH performance/usage in each cell and detect any problems on RACH associated with the applied changes. If required, it may further trigger some adjustments in RACH configuration. Hence, standardised measurements on the RACH performance/usage are indispensable, and need to be collected at a central OAM/SON entity.
X.1.3  Required inputs

The use case requires the following measurements to be standardized:
· Number of received RACH preambles (measured at eNB)
Definition:  This is the number of received RACH preambles in a cell in a time interval. It is measured per preamble range (dedicated, random-low, random-high), and averaged over the RACHs configured in a cell.
Interface:  The measurement is reported to a central OAM/SON entity.
Other measurements, including UE measurements are FFS.
----- End of text proposal ----------

4.  Conclusions
The following proposals are made, as a result of the email discussion.

Proposal 1:
RACH transmission power control is included as an objective of the use case.
Proposal 2:
The eNB measurement on the number of received RACH preambles is supported.

Proposal 3:
The number of received RACH preambles is measured per preamble range, i.e., random-high, random-low, and dedicated.
Proposal 4:
The number of received RACH preambles is not counted per access cause.
Proposal 5:
UE measurements and reporting to support this use case is FFS. For RACH power optimisation, it is assumed that RAN1 has the expertise, and RAN2 should therefore consult RAN1.
Proposal 6:
RAN2 should consult SA5 about the assumptions on the OAM/SON architecture and interfaces.
Moreover, it is proposed that the use case described in section 3 is captured in a new annex of TS 36.300. A measurement template for communications with RAN3 and SA5 is attached.
Attachments
eNB measurement - L2 Number of received RACH preambles v2.doc
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