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6 

Measurements related to measurement report
6.X

HO and RRC distribution related measurements
6.X.1
Distribution of handover attempts measurements
a) This measurement provides rings to monitor the distribuition of handover attempts across a geographical area where a cell is divided into rings of different radiuses, according to Timing Advance (TADV) (See in 3GPP TS 36.133 [19]),
where TADV = 1) NTA – for UEs that are uplink timing aligned (TS 36.213 [20])
2) 11 bits Timing Advance value – for UEs that are not uplink timing aligned (TS 36.321 [16])
b) CC
c) When eNB transmits the RRCConnectionReconfiguration message to an UE to initiate the handover, the ring identified by the UE’s TADV at the time RRCConnectionReconfiguration message is sent will be incremented by 1. 
d) Each ring measurement is an integer value that is identified by the .x suffix.

e) MR.HoAttemptsDistribution.x, where, x is an integer from 0 to 63.
Note: 
Table below shows the mapping of Index x values to TADV reported values (see section 10.3 in TS 36.133 [19]). Therefore, the width of the ring equals about 625 meters (i.e. 128 Ts). 
	Index x
	TADV Reported Value 
	TADV Quantity Value

	0
	TIME_ADVANCE_00 to TIME_ADVANCE_63
	0 Ts ( TADV < 128 Ts

	1
	TIME_ADVANCE_64 to TIME_ADVANCE_127
	128 Ts ( TADV < 256 Ts

	2
	TIME_ADVANCE_128 to TIME_ADVANCE_191
	256 Ts ( TADV < 384 Ts

	3
	TIME_ADVANCE_192 to TIME_ADVANCE_255
	384 Ts ( TADV < 512 Ts

	…
	…
	…

	59
	TIME_ADVANCE_3776 to TIME_ADVANCE_3839
	7552 Ts ( TADV < 7680 Ts

	60
	TIME_ADVANCE_3840to TIME_ADVANCE_3903
	7680 Ts ( TADV < 7808 Ts

	61
	TIME_ADVANCE_3904 to TIME_ADVANCE_3967
	7808 Ts ( TADV < 7936 Ts

	62
	TIME_ADVANCE_3968 to TIME_ADVANCE_4031
	7936 Ts ( TADV < 8064 Ts

	63
	TIME_ADVANCE_4032 and above
	8064 Ts ( TADV


f) EUtranCellTDD
EUtranCellFDD
g) Valid for packet switched traffic
h) EPS

6.X.2
Distribution of successful handover measurements
a) This measurement provides rings to monitor the distribuition of successful handovers across a geographical area where a cell is divided into rings of different radiuses, according to Timing Advance (TADV) (See in 3GPP TS 36.133 [19]),
where TADV = 1) NTA – for UEs that are uplink timing aligned (TS 36.213 [20])
2) 11 bits Timing Advance value – for UEs that are not uplink timing aligned (TS 36.321 [16])
b) CC
c) When the source eNB receives UE CONTEXT RELEASE [10] over X2 interface from the target eNB, or UE CONTEXT RELEASE COMMAND [9] over S1 interface from MME, indicating that the UE had completed a successful inter-eNB handover, the ring identified by the UE’s TADV will be incremented by 1.
d) Each ring measurement is an integer value that is identified by the .x suffix.

e) MR.SuccHoDistribution.x, where, x is an integer from 0 to 63.
Note: 
Table below shows the mapping of Index x values to TADV reported values (see section 10.3 in TS 36.133 [19]). Therefore, the width of the ring equals about 625 meters (i.e. 128 Ts). 
	Index x
	TADV Reported Value 
	TADV Quantity Value

	0
	TIME_ADVANCE_00 to TIME_ADVANCE_63
	0 Ts ( TADV < 128 Ts

	1
	TIME_ADVANCE_64 to TIME_ADVANCE_127
	128 Ts ( TADV < 256 Ts

	2
	TIME_ADVANCE_128 to TIME_ADVANCE_191
	256 Ts ( TADV < 384 Ts

	3
	TIME_ADVANCE_192 to TIME_ADVANCE_255
	384 Ts ( TADV < 512 Ts

	…
	…
	…

	59
	TIME_ADVANCE_3776 to TIME_ADVANCE_3839
	7552 Ts ( TADV < 7680 Ts

	60
	TIME_ADVANCE_3840to TIME_ADVANCE_3903
	7680 Ts ( TADV < 7808 Ts

	61
	TIME_ADVANCE_3904 to TIME_ADVANCE_3967
	7808 Ts ( TADV < 7936 Ts

	62
	TIME_ADVANCE_3968 to TIME_ADVANCE_4031
	7936 Ts ( TADV < 8064 Ts

	63
	TIME_ADVANCE_4032 and above
	8064 Ts ( TADV


f) EUtranCellTDD
EUtranCellFDD
g) Valid for packet switched traffic
h) EPS
6.X.3
Distribution of attempted RRC connection establishment measurements
a) This measurement provides rings to monitor the distribuition of RRC connection establishment attempts across a geographical area where a cell is divided into rings of different radiuses, according to Timing Advance (TADV) (See in 3GPP TS 36.133 [19]),
where TADV = 1) NTA – for UEs that are uplink timing aligned (TS 36.213 [20])
2) 11 bits Timing Advance value – for UEs that are not uplink timing aligned (TS 36.321 [16])
b) CC
c) When eNB receives the RRCConnectionRequest message from an UE, the ring identified by the UE’s TADV at the time RRCConnectionRequest message is received will be incremented by 1. 
d) Each ring measurement is an integer value that is identified by the .x suffix.

e) MR.RrcEstabAttemptsDistribution.x, where, x is an integer from 0 to 63.
Note: 
Table below shows the mapping of Index x values to TADV reported values (see section 10.3 in TS 36.133 [19]). Therefore, the width of the ring equals about 625 meters (i.e. 128 Ts). 
	Index x
	TADV Reported Value 
	TADV Quantity Value

	0
	TIME_ADVANCE_00 to TIME_ADVANCE_63
	0 Ts ( TADV < 128 Ts

	1
	TIME_ADVANCE_64 to TIME_ADVANCE_127
	128 Ts ( TADV < 256 Ts

	2
	TIME_ADVANCE_128 to TIME_ADVANCE_191
	256 Ts ( TADV < 384 Ts

	3
	TIME_ADVANCE_192 to TIME_ADVANCE_255
	384 Ts ( TADV < 512 Ts

	…
	…
	…

	59
	TIME_ADVANCE_3776 to TIME_ADVANCE_3839
	7552 Ts ( TADV < 7680 Ts

	60
	TIME_ADVANCE_3840to TIME_ADVANCE_3903
	7680 Ts ( TADV < 7808 Ts

	61
	TIME_ADVANCE_3904 to TIME_ADVANCE_3967
	7808 Ts ( TADV < 7936 Ts

	62
	TIME_ADVANCE_3968 to TIME_ADVANCE_4031
	7936 Ts ( TADV < 8064 Ts

	63
	TIME_ADVANCE_4032 and above
	8064 Ts ( TADV


f) EUtranCellTDD
EUtranCellFDD
g) Valid for packet switched traffic
h) EPS
6.X.4
Distribution of successful RRC connection establishment measurements
a) This measurement provides rings to monitor the distribuition of successful RRC connection establishments across a geographical area where a cell is divided into rings of different radiuses, according to Timing Advance (TADV) (See in 3GPP TS 36.133 [19]),
where TADV = 1) NTA – for UEs that are uplink timing aligned (TS 36.213 [20])
2) 11 bits Timing Advance value – for UEs that are not uplink timing aligned (TS 36.321 [16])
b) CC
c) When eNB receives RRCConnectionSetupComplete message from an UE, the ring identified by the UE’s TADV at the time RRCConnectionSetupComplete message is sent will be incremented by 1.
d) Each ring measurement is an integer value that is identified by the .x suffix.

e) MR.SuccRrcEstabDistribution.x, where, x is an integer from 0 to 63.
Note: 
Table below shows the mapping of Index x values to TADV reported values (see section 10.3 in TS 36.133 [19]). Therefore, the width of the ring equals about 625 meters (i.e. 128 Ts). 
	Index x
	TADV Reported Value 
	TADV Quantity Value

	0
	TIME_ADVANCE_00 to TIME_ADVANCE_63
	0 Ts ( TADV < 128 Ts

	1
	TIME_ADVANCE_64 to TIME_ADVANCE_127
	128 Ts ( TADV < 256 Ts

	2
	TIME_ADVANCE_128 to TIME_ADVANCE_191
	256 Ts ( TADV < 384 Ts

	3
	TIME_ADVANCE_192 to TIME_ADVANCE_255
	384 Ts ( TADV < 512 Ts

	…
	…
	…

	59
	TIME_ADVANCE_3776 to TIME_ADVANCE_3839
	7552 Ts ( TADV < 7680 Ts

	60
	TIME_ADVANCE_3840to TIME_ADVANCE_3903
	7680 Ts ( TADV < 7808 Ts

	61
	TIME_ADVANCE_3904 to TIME_ADVANCE_3967
	7808 Ts ( TADV < 7936 Ts

	62
	TIME_ADVANCE_3968 to TIME_ADVANCE_4031
	7936 Ts ( TADV < 8064 Ts

	63
	TIME_ADVANCE_4032 and above
	8064 Ts ( TADV


f) EUtranCellTDD
EUtranCellFDD
g) Valid for packet switched traffic
h) EPS
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A.Y Use case of HO and RRC distribution related measurements
HO and RRC distribution related measurements monitor the number of attempts and successes of handover and RRC connection establishment across a geographical area where a cell is divided into rings of different radiuses, according to TADV. The number of successful handovers and RRC connection establishments at the furthest ring away from the eNB tower may indicate the size of the cell coverage, and can be used to validate the cell planning algorithm. It may also indicate if there are coverage overlapping areas between two neighbouring cells. If a ring is observed to have higher number of HO attempts, but lower number of successful handovers, it may indicate too early handover or too late handover. HO parameter optimization function should tune the HO parameters to achieve optimal handover success rate. If the furthest experiences higher number of RRC connection establishment attempts, but lower number of successful rate, it may indicate the need to optimize cell coverage or cell selection parameters.
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