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	[bookmark: _Toc384916784][bookmark: _Toc384916783]1st Modified Section


[bookmark: _Toc20132277][bookmark: _Toc20132207]

[bookmark: _Toc20237292][bookmark: _Toc20132206][bookmark: _Toc20132316][bookmark: _Toc20237293]5		Performance measurements for 5G Network Functions
[bookmark: _Toc35956016]5.1.1.20	Received Random Access Preambles
[bookmark: _Toc20237178]5.1.1.20.a	Distribution of RACH preambles sent 
a)	This measurement provides the distribution of the number of RACH preambles UE sent to attach the network, based on the RA-Report-r16 IEs in UEInformationResponse-r16 message (see TS 38.331 [20]). 
b)	CC.
c)	The measurement is obtained by incrementing the measurement bin that is identified by Bin that corresponds to the total number of preambles sent on SSB(s) =
, where
	“n” equals to the number of SSB(s),
	 “numOfPreamblesPerSSB” equals to numberOfPreamblesSentOnSSB-r16 attribute in PerRASSBInfo-r16 IE.
d)	Each measurement is an integer value.  
e)	RACH.PreambleDistribution.Bin
where Bin is to identify the bin associated with the aggregate of the number of preambles sent on SSB(s).
NOTE:	Number of Bin and the range for each bin is left to implementation.
f)	NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS.
i)	One usage of this measurement is to support RACH optimization (see TS 28.313 [30]).

5.1.1.20.b	Distribution of RACH access delay 
a)	This measurement provides the distribution of the RACH access delay that is the interval from the time a UE sends its first RACH preamble until the UE is attached to the network. based on the RA-Report-r16 IEs in UEInformationResponse-r16 message (see TS 38.331 [20]).
b)	CC.
c)	The measurement is obtained by incrementing the measurement bin that is identified by Bin that corresponds to the access delay that is calculated by the product of the total number of preambles sent on SSB(s) and the duration of sending a preamble.
[bookmark: _GoBack]NOTE:	The calculation of the access delay from the product of the total number of preambles sent is left to implementation.
d)	Each measurement is an integer value.  
e)	RACH.AccessDelayDistribution.Bin
where Bin is to identify the bins associated with the RACH access delay.
NOTE:	Bin and the range for each bin is left to implementation.
f)	NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS.
i)	One usage of this measurement is to support RACH optimization (see TS 28.313 [30]).
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[bookmark: _Toc35956389][bookmark: _Toc44492399]A.59	Monitoring of RACH usage
The RACH plays a vital role in the following procedures:
-	Initial access from RRC_IDLE;
-	Initial access after radio link failure;
-	Handover requiring random access procedure;
-	DL data arrival during RRC_CONNECTED requiring random access procedure;
-	UL data arrival during RRC_CONNECTED requiring random access procedure;
Furthermore, the random access procedure takes two distinct forms:
-	Contention based using a randomly selected preamble (applicable to all five events);
-	Non-contention based using a dedicated preamble (applicable to only handover and DL data arrival).
In the use-case of RACH configuration optimization, received Random Access Preambles and a contention indicator are signalled across an OAM interface.
Monitoring of the preamble usage in a cell, via measurements, such as distribution of UE access delay and the RACH preambles sent, allows the operator to determine if the resources allocated to the RACH by the gNodeB are appropriate for the number of random access attempts.  If the resources are underutilised, then the operator may reconfigure the gNodeB (via CM) to allocate less resource to RACH thereby freeing up resource for other uplink transmissions.  Alternatively, if the resources are heavily utilised then this is indicative of RACH congestion leading to increased latency for the procedures listed above. To this effect, measurements directly reflecting RACH congestion experienced by the gNodeB and by the UEs are useful.
The gNodeB can partition the RACH resource between dedicated preambles, randomly selected preambles in group A and randomly selected preambles in group B.  This partitioning can be evaluated when usage measurements are made on each set separately. In a cell configured with multiple SSBs, it is important to get the measurements per SSB.
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