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1 Introduction
To optimize RACH parameters autonomously, RAN2 has defined the number of received RACH preambles in certain time duration as the ENB measurements [1]. With the internal measurements, range of common and dedicated RACH preambles can be adjusted.

In this document, we would like to see more details on optimization of RACH parameters.
2 Information for optimization of RACH parameters
The broadcasted RACH related parameters in [1]: 
	RACH-ConfigCommon
	　

	preambleInfo
	　

	> numberOfRA-Preambles
	ENUM {n4, n8, n12, n16, n20, n24, n28, n32, n36, n40, n44, n48, n52, n56, n60, n64}

	> preamblesGroupAConfig
	　

	>> sizeOfRA-PreamblesGroupA
	ENUM {n4, n8, n12, n16, n20, n24, n28, n32, n36, n40, n44, n48, n52, n56, n60}

	>> messageSizeGroupA
	ENUM {b56, b144, b208, b256}

	>> messagePowerOffsetGroupB
	ENUM {minusinfinity, dB0, dB5, dB8, dB10, dB12, dB15, dB18}

	powerRampingParameters
	　

	> powerRampingStep
	ENUM {dB0, dB2, dB4, dB6}

	> preambleInitialReceivedTargetPower
	ENUM {dBm-120, dBm-118, dBm-116, dBm-114, dBm-112, dBm-110, dBm-108, dBm-106, dBm-104, dBm-102, dBm-100, dBm-98, dBm-96, dBm-94, dBm-92, dBm-90}

	ra-SupervisionInfo
	　

	> preambleTransMax
	ENUM {n3, n4, n5, n6, n7, n8, n10, n20, n50, n100, n200}

	> ra-ResponseWindowSize
	ENUM {sf2, sf3, sf4, sf5, sf6, sf7, sf8, sf10}

	> mac-ContentionResolutionTimer
	ENUM {sf8, sf16, sf24, sf32, sf40, sf48, sf56, sf64}

	maxHARQ-Msg3Tx
	INT (1..8)


-       
	PRACH-ConfigSIB
	　

	rootSequenceIndex
	INT (0..837)

	prach-ConfigInfo
	　

	> prach-ConfigIndex
	INT (0..63)

	> highSpeedFlag
	BOOLEAN

	> zeroCorrelationZoneConfig
	ENUM {0..15)

	> prach-FreqOffset
	INT (0..94)


Among those parameters, the key characteristics to set RACH related parameter’s value:
1)     numberOfRA-Preambles, sizeOfRA-PreamblesGroupA, prach-ConfigIndex

-       Target preamble collision probability defined by the operator

-       Cell coverage if available for preamble format in prach-ConfigIndex 

-       Coordination with the neighboring cells for prach-ConfigIndex (FFS)

2)      messageSizeGroupA, messagePowerOffsetGroupB

-       Available power based on the pathloss in the UE

3)      powerRampingStep, preambleInitialReceivedTargetPower, preambleTransMax

-       Number of preamble retransmissions

-       UL interference in the ENB for preambleInitialReceivedTargetPower

-       Maximum number of preamble transmissions defined by the operator

4)      Mac-ContentionResolutionTimer, maxHARQ-MSG3Tx

-       Number of received RACH preambles

-       Cell load status 

-       Maximum number of HARQ retransmission for RACH MSG3 defined by the operator

5)      rootSequenceIndex

-       Coordination with the neighboring cells for rootSequenceIndex 

zeroCorrelationZoneConfig in neighboring cells would be also informed.
6)      highSpeedFlag

-       Cell characteristic, e.g. rail road, high way, etc

Based on above, the following information can be used as measurement for RACH parameters optimisation. 
-
Number of received RACH preambles

-
RACH MSG3 reception success/failure rate

-
Cell load status

-
UL interference level 

-
Power related parameters for RACH MSG3

-
Preamble reception SNR 
-    Number of preamble collisions until the successful RACH
-    Number of RACH failures
-    Number of preamble transmissions until the successful RACH
3 Proposal

It is proposed that RACH optimization function is in eNB and capture the text proposal in the TR[3].
4 Text Proposal

4.7.2.1.2  Input Data

Potential input parameters are (details FFS):

RACH Configuration

Plausible input information for the automatic function may be estimates of access probability, access delay probability, and the PUSCH load.

RACH Transmission Power Control Parameters

Relevant input information for the automatic function may include the access probability and/or access delay probability estimates, and uplink inter-cell interference. Further, since the uplink interference may change on a fast cycle it is beneficial for the automatic RACH optimization function to be responsive and act immediately to changes in interference.

RACH Backoff Parameter

Suitable input information for the automatic function may include the access probability and momentary RACH load.

RACH Preamble Split

Each cell can measure the incoming handover rate. Further, at handover the target cell also sets the "handover failure timer T304", which determines for how long dedicated pre-ambles are locked and this has an impact on the number of dedicated preambles needed.

pRACH Configuration Index, Root Sequence Index and zeroCorrelationZoneConfig
These indexes are used to choose the code sequences for the RACH attempts. These may be useful in avoiding RACH collisions when the same frequency resource gets reused in neighbouring cells, and for calculating the interference caused in the RACH area in an eNB. For the purpose of calculating interference, this may be also done using dedicated preambles as there is no need of reserving additional root sequences for this purpose.

An eNB may need to exchange information over the X2 interface with its neighbors for the purpose of RACH optimisation. An eNB may also need to communicate with the O&M in order to perform RACH optimization. 
4.7.2.1.3 
Definition of Measurements

The following input data is to be measured at the eNB 


Number of received RACH preambles

The definition of [Number of received RACH preambles]:


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 PRACHs configured in a cell.
It is identified that UE measurements are necessary; their definition is FFS.
RACH MSG3 reception success/failure rate

Cell load status

UL interference level 

Power related parameters for RACH MSG3

Preamble reception SNR 
Number of preamble collisions until the successful RACH
Number of RACH failures
Number of preamble transmissions until the successful RACH
1. 
2. 
3. 
Note: Other measurements are FFS.
4.7.2.2
Output, influenced entities and parameters
Potential output parameters are:


RACH configuration (resource unit allocation);


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


RACH backoff timer parameter;


RACH transmission power control parameters;

pRACH configuration index; 

Root sequence index;
zeroCorrelationZoneConfig.
Exact list of parameters is FFS.
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