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	1st modified section


5.1.1.X TB related Measurements
5.1.1.X.1  Total Number of DL  initial TBs
a)  This measurement provides the total number of initial TBs transmitted on the downlink in a cell. HARQ retransmissions are excluded from this measurement.
b)  CC
c)  On transmission by the gNB of TB to UE during the period of measurement.
d)  A single integer value
e)  TB.TotNbrDlInitial 
f)	NRCellDU
g)	Valid for packet switched traffic 
h)	5GS

5.1.1.X.2  Intial Error Number of DL TBs
a) This measurement provides the number of initial faulty TBs transmitted on the downlink in a cell.
b) CC
c) On receipt by the gNB of a NACK or DTX from UE which indicates a faulty reception of TB by UE at first HARQ feedback during the period of measurement. 
d) A single integer value.
e) TB.IntialErrNbrDl
f)	NRCellDU
g)	Valid for packet switched traffic 
h)	5GS

5.1.1.X.3  Total Number of DL TBs
a) This measurement provides the total number of TBs transmitted on the downlink in a cell.The measurement is split into subcounters per layer at MU-MIMO case.
b) CC
c) On transmission by the gNB of TB to UE during the period of measurement.The measurement is split into subcounters per Layer at MU-MIMO case.A single integer value. The sum value identified by the .sum suffix.
d) A single integer value
e) TB.TotNbrDl.X 
     Where X identified by MU-MIMO maximum layer.
f)	NRCellDU
g)	Valid for packet switched traffic 
h)	5GS

5.1.1.X.4  Total Error Number of DL TBs
a) This measurement provides the number of total faulty TBs transmitted on the downlink in a cell .The measurement is split into subcounters per layer at MU-MIMO case.
b) CC
c) On receipt by the gNB of a NACK or DTX from UE which indicates a faulty reception of TB by UE during the period of measurement. The measurement is split into subcounters per Layer at MU-MIMO case.A single integer value. The sum value identified by the .sum suffix.
d) A single integer value.
e) TB.ErrToltalNbrDl.X 
     Where X identified by MU-MIMO maximum  Layer .
f)	NRCellDU
g)	Valid for packet switched traffic 
h)	5GS

5.1.1.X.5  Residual Error Number of DL TBs
a) This measurement provides the number of final faulty TBs transmitted on the downlink in a cell at last HARQ retransmissions.
b) CC
c) On receipt by the gNB of a NACK or DTX from UE which indicates a faulty reception of TB by UE at the last HARQ feedback during the period of measurement. 
d) A single integer value.
f) TB.ResidualErrNbrDl
f)	NRCellDU
g)	Valid for packet switched traffic 
h)	5GS

5.1.1.X.6  Total Number of UL Initial TBs
a) This measurement provides the total number of initial TBs on the uplink in a cell.
b) CC
c) On receipt by the gNB of TB from UE during the period of measurement.
d) A single integer value.
e) TB.TotNbrUlInit
f) NRCellDU   
g)	Valid for packet switched traffic 
h)	5GS

5.1.1.X.7  Error Number of UL Initial TBs
a) This measurement provides the number of initial faulty TBs on the uplink in a cell. 
b) CC
c) On receipt by the gNB of a initial TB on which CRC fails or DTX from UE during the period of measurement. 
d) A single integer value.
f) TB.ErrNbrUlInitial 
f)	NRCellDU
g)	Valid for packet switched traffic 
h)	5GS

5.1.1.X.8  Total Number of UL TBs
a) This measurement provides the total number of TBs on the uplink in a cell.The measurement is split into subcounters per layer at MU-MIMO case.
b) CC
c) On receipt by the gNB of TB from UE during the period of measurement.The measurement is split into subcounters per Layer at MU-MIMO case.A single integer value. The sum value identified by the .sum suffix.
d) A single integer value.
g) TB.TotNbrUl.X 
 Where X identified by MU-MIMO maximum layer. 
f)	NRCellDU
g)	Valid for packet switched traffic 
h)	5GS

5.1.1.X.9 Total Error Number of UL TBs
a) This measurement provides the number of total faulty TBs on the uplink in a cell.  The measurement is split into subcounters per layer at MU-MIMO case.
b) CC
c) On receipt by the gNB of a TB on which CRC fails or DTX from UE during the period of measurement. The measurement is split into subcounters per Layer at MU-MIMO case.A single integer value. The sum value identified by the .sum suffix.
d) A single integer value.
e) TB.ErrToltalNbrUl.X 
Where X identified by MU-MIMO maximum layer. 
f)	NRCellDU
g)	Valid for packet switched traffic 
h)	5GS

5.1.1.X.10 Residual Error Number of UL TBs
a) This measurement provides the number of final faulty TBs on the uplink in a cell.  
b) CC
c) On receipt by the gNB of a TB on which CRC fails or DTX at last HARQ retransmissions from UE during the period of measurement. 
d) A single integer value.
e) TB.ResidualErrNbrUl 
f)	NRCellDU
g)	Valid for packet switched traffic 
h)	5GS

	Next modified section


A.x Monitor of BLER performance 
The TB Error Rate in UL/DL can directly reflect the BLER, and has an influence on MCS selection and user throughput. It can be helpful to estimate the performance of radio resource management like radio resource schedulein transport layer and be helpful in trouble shooting. Furthermore, they should be taken into account to optimize the system performance. To obtain TB Error Rate by calculating, the number of total and error TBs transmitted in a cell should be monitored.

	Next modified section


A.y	Monitor of ARQ and HARQ performance
Reliable Packet Delivery is one of the important Performance factor for a better User experience. HARQ retransmissions at the MAC layer ensure reliable packet delivery
In addition, RLC can be configured to operate in acknowledged mode for those applications that need very low packet drops and can tolerate a slightly higher delay from RLC retransmissions. 
If a MAC PDU is not delivered, HARQ takes care of retransmitting (upto a maximum configurable number). If all the retransmissions fail at MAC layer, and if RLC is configured to operate in acknowledged mode, RLC’s ARQ mechanism will take care of any residual packet errors. 
It is important to:
a) Maintain the block error rate or packet error rate within tolerable limits
b) Ensure that HARQ retransmissions take care of most packet errors, instead of relying on RLC layer retransmissions (which would increase the delay).
So, it is important to monitor the performance of these schemes.
HARQ Performance if viewed at MCS (Modulation Coded Scheme) can help in monitoring the MCS Performance also.

	End of modifications



