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1 Decision/action requested


Agree on further common work to specify the new proposed measurements based on Timing Advance

2
References
n.a.
3
Rationale

Timing Advance value is linked to the distance between terminal and BTS base station antenna and provides a good indication of the distance between terminal antenna and base station. Based on it measurements of RRC Setups and Hand-Over Attempts will help in optimising the operators' networks.
4
Detailed proposal

Proposal for new measurements (counters)

· Number of RRC Setup Attempts per Timing Advance Value

· Number of HO Attempts per Timing Advance Value

The timing advance (TA) values are values used within radio control as an indication for the time delay due to different durations of electrical wave propagation from sending to receiving device. This value is given for UL and DL. Due to the possibility of different ways of UL and DL the TA_DL and TA_UL values can differ. It is discussed to use as TA value only the TA_DL value.

This TA value is linked to the distance between terminal and base station. This value gives a good indication of the distance between terminal and base station. Due to special effects (e.g. reflection) it is not necessarily the shortest distance between the base station and terminal but nevertheless it is a good base for optimisation use cases.

The TA values are defined from 0 … step(1) ... 63. (Every step is typically around 600 metres distance of the electrical wave path between the devices: this is a simplification but in practice a useful assumption.)

The above mentioned measurements (counters) can therefore be defined as e.g.

Number of RRC Setup Attempts (TA=0)

Number of RRC Setup Attempts (TA=1)

…

Number of RRC Setup Attempts (TA=62)

Number of RRC Setup Attempts (TA=63).

These measurements shall be available on the northbound interface.

It is assumed that the base station can generate the measurement/counter easily by the following algorithm:

E.g.

-An RRC setup message is sent to the terminal

-at this time a valid TA value must exist for RRC purposes

-for this TA_actual value the RRC_SETUP_ATTEMPT(TA-actual) is increased by 1

-the measurement (counter) array (means all RRC_SETUP_NUMBER(X), X=0…63) is periodically stored and reset e.g. in 15 min periods 

-the 15min period value arrays are regularly forwarded  to the NEM and stored;

-the arrays are accessible via northbound interface for further analysis

For HO Attempts(TA) the value array and the algorithm should be implemented analogously.  

For the future also other measurements (Counters) could be discussed like

HO failures (TA) or Call drops (TA).

Motivation /Use case description:

1) Estimation of the typical size of a single cell to check planning assumptions

Based on highest TA values RRC_SETUP_NUMBER(TA) or HO_ATTEMPT_NUMBER(TA) greater than Zero the size of a cell can be roughly estimated and compared with planning tool results. Major differences can lead to adaption of empirical model parameter in planning algorithm.

· Overshooting cells (or coverage spot-detection)

· Simple traffic (hot)-spot detection (with several use cases, like simple network optimization, trouble shooting or as baseline for decisions which capacity increase deployment scenario should be realised site specifically, e.g. 6 sector or introduction of an additional carrier with another (perhaps higher) frequency band.

· Optimization of RACH parameters (e.g. NCS)  

2) Optimisation of HO parameterisation 

An example: if higher number of HO failures is visible for a single cell and longer distances can be seen based on described measurements (counters) then maybe a too low HO threshold value for signal level to trigger HO has been chosen. In this case the HO threshold must be adapted cell individually.

3) Optimisation of Cell selection parameterisation 

An example: if a higher number of RRC setup failures is detected  for a single cell and longer distances can be seen based on described measurements (counters) then maybe a too low access threshold value has been chosen for the signal level to trigger a cell selection . In this case the cell access threshold must be adapted cell individually.

4) Check if HO parameterisation is harmonised with cell selection related parameterisation

If there exists an imbalance of distances based on RRC_SETUP_NUMBER(TA) and HO_ATTEMPT_NUMBER(TA) arrays in connection with detection of higher rates of HO failures or RRC setup failures, the HO threshold and cell access threshold must be harmonised.

