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1
Introduction

In RAN2#106 meeting, RAN2 agreed to introduce separate count for RRC_CONNECTED and RRC_INACTIVE UEs.
Agreements:

1
RRC INACTIVE users are counted in a RAN2 metric.

2
In NR, Number of users is counted separately for RRC_CONNECTED and RRC_INACTIVE

In this contribution, we first analysis the reason why current definitions related with UE numbers in TS 36.314 and TS 28.552 cannot reflect the number of RRC_CONNECTED and RRC_INACTIVE UEs. And then we propose two new measurements and a TP is provided in the annex.
2
Discussion

The motivation for introducing separate counter for RRC_CONNECTED and RRC_INACTIVE UEs is for network planning and maintenance. The UE numbers reflect the load of the radio network, the operators can use this information for dynamic frequency resource allocation or load balance purpose. Moreover, it is an important factor to be evaluated in the radio network capacity enhancement decision-making.
2.1
Number of active UEs defined in TS 36.314
TS 36.314 specifies several measurements that related with UE number, i.e. active UEs in DL/UL per QCI, active UEs, active UEs. 
Number of Active UEs in the DL per QCI

Protocol Layer: MAC, RLC, PDCP

	Definition
	Number of Active UEs in the DL per QCI. This measurement refers to UEs for which there is buffered data for the DL for DRBs. The measurement is done separately per QCI. 

Detailed Definition:
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,where

explanations can be found in the table 4.1.3.1-1 below.


Number of Active UEs in the UL per QCI

Protocol Layer: MAC
	Definition
	Number of Active UEs in the UL per QCI. This measurement refers to UEs for which there is buffered data for the UL for DRBs. The measurement is done separately per QCI. 

Detailed Definition:
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where

explanations can be found in the table 4.1.3.2-1 below.


Number of Active UEs

Protocol Layer: MAC
	Definition
	Number of Active UEs. This measurement refers to UEs for which there is buffered data for the UL for DRBs, or there is buffered data for the DL for DRBs, or both. 

Detailed Definition:
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where

explanations can be found in the table 4.1.3.3-1 below.


Number of Active UEs per QCI

Protocol Layer: MAC
	Definition
	Number of Active UEs per QCI. This measurement refers to UEs for which there is buffered data for the UL for DRBs, or there is buffered data for the DL for DRBs, or both. The measurement is done separately per QCI. 

Detailed Definition:
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where

explanations can be found in the table 4.1.3.4-1 below.


The definition of number of active UEs relies on the buffered UE data in PDCP/RLC/MAC, which reflect the current active UEs. The active UE is part of UEs in RRC_CONNECTED mode. We propose TS 38.314 define a measurement similar with number of active UEs defined in TS 36.314.
Proposal 1: TS 38.314 define a measurement similar with number of active UEs defined in TS 36.314.
2.2
RRC connection number defined by TS 28.552
It has been checked by RAN2 during SI phase that the metrics of mean and maximum number of RRC connections defined by SA5 are feasible to be introduced to NR. The metrics are as follows.
Mean number of RRC Connections

a) This measurement provides the mean number of users in RRC connected mode during each granularity period.

b) SI.

c) This measurement is obtained by sampling at a pre-defined interval, the number of users in RRC connected mode for each NR cell and then taking the arithmetic mean.

d) A single integer value.

e) RRC.ConnMean

f) NRCellCU 

g) Valid for packet switched traffic

h) 5GS

i) One usage of this measurement is for monitoring the number of RRC connections in connected mode during the granularity period.

Max number of RRC Connections

a) This measurement provides the maximum number of users in RRC connected mode during each granularity period.

b) SI.

c) This measurement is obtained by sampling at a pre-defined interval, the number of users in RRC connected mode for each NR cell and then taking the maximum.

d) A single integer value.

e) RRC.ConnMax

f) NRCellCU

g) Valid for packet switched traffic

h) 5GS

i) One usage of this measurement is for monitoring the number of RRC connections in connected mode during the granularity period.
Annex.7
Monitoring of RRC connection number
The number of the users in RRC connected and inactive mode need to be monitored as it reflects the load of the radio network, the operators can use this information for dynamic frequency resource allocation or load balance purpose. Moreover, it is an important factor to be evaluated in the radio network capacity enhancement decision-making. 
RRC connection number defined by SA5 reflects the number of UEs in RRC connected mode. This matrix is one of the most important measurement that operator used in 4G network. So it is necessary to have it for 5G. TS 38.314 can capture the general definition of this measurement and refer to TS 28.552. 

Observation 1: RRC connection number defined by TS 28.552 reflects the UE number of RRC_CONNECTED mode. 
Proposal 2: RRC connection number defined in TS 28.552 needs to be captured in TS 38.314 with reference to TS 28.552.
2.3
New definition for Number of active UEs
Here is a proposed metric for number of active UEs.
Protocol Layer: PDCP/RLC/MAC
	Definition
	Number of active UEs. This measurement refers to UEs for which there is buffered data for the UL for DRBs, or there is buffered data for the DL for DRBs, or both.
Detailed Definition:
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where

explanations can be found in the table x.x below.


Table x.x
	
[image: image6.wmf])

,

(

p

T

M


	Number of Active UEs, averaged during time period 
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. Unit: Integer.
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	Number of UEs for which there is buffered data for the UL or for the DL or for both in MAC, RLC or PDCP protocol layers at sampling occasion 
[image: image9.wmf]i

.
For UL, This is a gNB estimation that is expected to be based on Buffer Status Reporting, provided semi-persistent grants  and progress of ongoing HARQ transmissions (by including buffered data for which HARQ transmission has not yet terminated in buffered data). In addition, the gNB can use the analysis of received data in the estimation. 

For DL, in RLC and PDCP layers, buffered data corresponds to data available for transmission according to the definitions in TS 38.322 and TS 38.323. Buffered data includes data for which HARQ transmission has not yet terminated.
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	Sampling occasion during time period
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. A sampling occasion shall occur once every 
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 seconds.
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	Sampling period length. Unit: second. The sampling period shall be at most 0.1 s. 
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	Total number of sampling occasions during time period  
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. 

	
[image: image16.wmf]T


	Time Period during which the measurement is performed, Unit: second.


2.4
New definition for Number of UEs in RRC_INACTIVE state
For UEs in RRC_INACTIVE state, the RRC connection is suspended and the UE contexts is stored in the anchor gNB. So number of inactive UE can be counted based on the stored UE context. And this metric reflects the number of RRC_INACTIVE UEs that anchored on the gNB. 

Here is a proposed metric for number of UEs in RRC_INACTIVE state.

Protocol Layer: RRC
	Definition
	Number of UEs in RRC_INACTIVE state. This measurement refers to UEs for which there is context stored inside the gNB and the RRC connection is suspended. 

Detailed Definition:
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where

explanations can be found in the table x.x below.


Table x.x
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	Number of UEs in RRC_INACTIVE state, averaged during time period 
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. Unit: Integer.
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	Number of UEs for which there is context stored inside the gNB and the RRC connection is suspended at sampling occasion 
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.
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	Sampling occasion during time period
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. A sampling occasion shall occur once every 
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 seconds.
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	Sampling period length. Unit: second. The sampling period shall be at most 0.1 s. 

	
[image: image26.wmf])

,

(

p

T

I


	Total number of sampling occasions during time period  
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. 
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	Time Period during which the measurement is performed, Unit: second.


We propose to introduce the metric for number of UEs in RRC_CONNECTED state and number of UEs in RRC_INACTIVE state. And capture the attached TP.
Proposal 3: Introduce the metric for number of active UEs and number of UEs in RRC_INACTIVE state. And capture the attached TP.
3
Conclusion

In this contribution, we discussion on how to inherit measurements defined in TS 28.552. The proposals are as follows:

Proposal 1: TS 38.314 define a measurement similar with number of active UEs defined in TS 36.314.
Observation 1: RRC connection number defined by TS 28.552 reflects the UE number of RRC_CONNECTED mode. 

Proposal 2: RRC connection number defined in TS 28.552 needs to be captured in TS 38.314 with reference to TS 28.552.
Proposal 3: Introduce the metric for number of active UEs and number of UEs in RRC_INACTIVE state. And capture the attached TP.
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