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1
Decision/action requested


Agree to the discussions and proposals about real TA size monitoring KPI
2
References

(Reference - in list form - should be made to previous related SA5/3GPP/etc. documents.)

(For changes against a draft TS/TR, a pseudo CR - a.k.a. pCR - will be provided using this Tdoc template. In this case, the number, name and version of the draft TS/TR used as base must be provided and the version must be the latest available version of the draft TS/TR.)

[1] 3GPP TS 32.451 “KPI for E-UTRAN: requirements”
[2] 3GPP TS 32.450 “KPI for E-UTRAN: Definitions”
[3] 3GPP TS 32.425 “Performance measurements for E-UTRAN”

3
Background

Monitoring of number of cells in TA is very important in live networks as some improper TA setting may lead to signaling overload both in E-UTRAN and EPC, and thus degrade the overall system performance. The main TA issues can be divided into the following two groups:

TA is too big: 

The paging request message for a mobile terminating call is sent in the each cell of the Tracking Area (TA) the UE belongs to (see Fig. 1). Thus in case the TA is too big the probability a paging is sent within a time interval T is quite high which may lead to a bottleneck on PCCH and S1 MME interface.
TA is too small: 

The TA update (besides other possible reasons) is also done when UE has moved between two different TAs. Thus the fact the TAs are too small increases the number of TA updates which may lead to a bottleneck on CCCH, S1 MME interface lack of preambles , increased UE battery consumption and also consuming not negligible part of the total volume for the TAU purposes (see Fig. 2).
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Figure 1 “TA too small” issue
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Figure 2 “TA too big” issue

An example why operators need to tune the number of cells in TA is for instance the VoLTE done via CSFB which introduces ongoing operational complexity as the TA (Tracking Area) to LA (Location Area) mapping needs to be maintained in the MME (see Fig. 3). This mapping is required as it is used by the MME to attempt to predict which MSC a UE would attach if CSFB were invoked in the event of a mobile terminating call. As this mapping needs to be as accurate as possible the operator may tune the TAs which may lead to some consequent issues when the TA is too big/small.
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Figure 3 An example of the TA to LA mapping

4
Discussion
It shall be noted that the issues regarding number of cells in TA as mentioned in the previous chapter besides the EPC may have significant impact also to E-UTRAN. Thus the RAN engineers need some tool to monitor the issue and take some prevent actions in advance (for the possible issues to be fixed by RAN staff see the cell number in TA too small and big parts in the previous chapter 3). 

The second point that must be considered is that operator may use some advanced techniques in the EPC like dynamic TA list which consists of multiple TAs. The TA lists follow a cyclic slide window pattern and enables to distribute the signalling load uniformly distributed into the whole network, i.e. avoid high overloading only a few cells. Another technique is so called smart paging feature which is based on sending the paging request into a smart TA list consisting of couple of eNBs where UE is expected to be located with a high probability instead of the whole TA (TA list).  Thus using the advanced techniques to discover possible issues resulted from the number of cells in TA, the average number of cells shall be monitored. That means in case of dynamic TA list technique, real number of cells in TA represented by the all TAs included in the dynamic TA list, i.e. maybe higher than simple TA. In case of smart paging the real number of cells in TA is represented by the cells included in the smart TA, i.e. may be significantly less than number of cells in simple TA obtained from configuration.
It means that a general and simple solution to solve the problem of monitoring number of cells in TA directly in E-UTRAN would be needed as this quantity shall be monitored to discover some problems resulted from these issues.

Thus due to above mentioned issues there is the following proposal: The new KPI related to monitoring of average number of cells in TA in E-UTRAN shall also be measured.

This will have an impact on the KPI for E-UTRAN specifications - TS 32.451[1] and 32.450 [2], and the following changes as described in the CRs for TS 32.451 and 32.450 are proposed to implement it.

Conclusion
We propose SA5 to agree to the following proposals:
1) Add requirements for average number of cells in TA KPI measured in E-UTRAN to 32.451 as following.
5.4.2 
UE Trackability
5.4.2.1
Business level requirements

Monitoring of number of cells in TA is very important in live networks as some improper TA setting may lead to signaling overload both in E-UTRAN and EPC, and thus degrade the overall system performance. The main TA issues can be divided into the following two groups:

TA is too big: 

The paging request message for a mobile terminating call is sent in the each cell of the Tracking Area (TA) the UE belongs to. Thus in case the TA is too big the probability a paging is sent within a time interval T is quite high which may lead to a bottleneck on PCCH and S1 MME interface.
TA is too small: 

The TA update (besides other possible reasons) is also done when UE has moved between two different TAs. Thus the fact the TAs are too small increases the number of TA updates which may lead to a bottleneck on CCCH, S1 MME interface lack of preambles , increased UE battery consumption and also consuming not negligible part of the total volume for the TAU purposes.

5.4.2.2
Specification level requirements

It shall be possible to measure real number of cells in TA in E-UTRAN. 

The real number of cells in TA shall take  the number of paging requests and paging response reflected by the number of teminated call attempts into account.

5.4.2.3
Use case description
The issues regarding number of cells in TA as mentioned in the previous chapter besides the EPC may have significant impact also to E-UTRAN. Thus the RAN engineers need some tool to monitor the issue and take some prevent actions in advance (for the possible issues to be fixed by RAN staff see the cell number in TA too small and big parts in the previous chapter 3). 

The second point that must be considered is that operator may use some advanced techniques in the EPC like dynamic TA list which consists of multiple TAs. The TA lists follow a cyclic slide window pattern and enables to distribute the signalling load uniformly distributed into the whole network, i.e. avoid high overloading only a few cells. Another technique is so called smart paging feature which is based on sending the paging request into a smart TA list consisting of couple of eNBs where UE is expected to be located with a high probability instead of the whole TA (TA list).  Thus using the advanced techniques to discover possible issues resulted from the number of cells in TA, the average number of cells shall be monitored. That means in case of dynamic TA list technique, real number of cells in TA represented by the all TAs included in the dynamic TA list, i.e. maybe higher than simple TA. In case of smart paging the real number of cells in TA is represented by the cells included in the smart TA, i.e. may be significantly less than number of cells in simple TA obtained from configuration.

It means that a general and simple solution to solve the problem of monitoring number of cells in TA directly in E-UTRAN would be needed as this quantity shall be monitored to discover some problems resulted from these issues.

2) Add average number of cells in TA KPI measured in E-UTRAN to 32.450 as following.
6.4.2
Average number of cells in TA
6.4.2.1
Definition

a)
Averaged number of cells in TA.

b)
A KPI that shows average number of cells in TA. 

c)
Number of cells representing averaged TA size

d)
Averaged number of cells in TA =( RRC.ConnEstabAtt.Cause where Cause is equivalent  to mt-Access / PAG.ReceivedNbr)

e)
RRC.ConnEstabAtt.Cause, where Cause is equivalent to mt-Access 
PAG.ReceivedNbr

f)
E-UTRAN 

g)
Availability
h)
PLMN

i)
RATIO

j)
-













