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Rohde & Schwarz is about to develop RRM delay statistics. 

From the core specifications T1RF got the mission to develop a statistics for a entire class of delay measurements: common for all those measurements is the following statement:

The (cell re-selection) delay shall be less than (8) s.

For the test to pass, the total number of successful attempts shall be more than 90% with a confidence level of [FFS]% of the cases. 

Under this rule the final pass fail decision can be understood  in two ways. 

Hard decision: exceeding 8s or remaining under 8s is not weighted.

Soft decision: exceeding 8s or remaining under 8s is weighted before final decision.

Examples: 100 measurements,  limit 8s


Delay <8s
Delay >8s
Hard
Soft

Example 1
91 times 7.9s
9 times 14s
pass
fail

Example 2
91 times 7.9s
9 times 8.1s
pass
pass

Example 3
89 times 5s
11 times 8.1s
fail
pass

Example 4
89 times 7.9s
11 times 8.1s
fail 
fail

In two of the examples (1 and 3) the hard decision and the soft decision contradict. 

The example is constructed such that the contradiction becomes very obvious.

From this situation Rohde & Schwarz draws the conclusion:

It must explicitly decided whether hard decision or soft decision is aimed at.

Discussion: Hard decision or Soft decision

In the BER test:

A correct bit is regarded helpful and a bit error is regarded harmful 

(this is the hard decision mind set)

Delay test (hard decision mind set)

A delay >8s is regarded harmful and a delay <8s is regarded helpful.

Delay test (soft decision mind set)

A decision for the weaker cell is regarded harmful and a decision  for the stronger cell is regarded helpful.

Among helpful decisions

A delay >8s is worse than a delay <8s , however both are regarded helpful.

We see, the soft decision is a more complex target. However Rohde & Schwarz believes that soft decision reflects much better the quality of service under test. The measurement result (delay)  is of analogue nature and allows to apply soft decision. (in contrast to BER test) Rohde & Schwarz believes that hard decision is waste of  valuable information. Beyond the soft decision there is another layer of decision (register to the weaker or stronger cell ) which remains invisible in case of hard decision. Rohde & Schwarz simulated that this wrong decision can happen with a probability > 0.

Proposal: RRM Delay Tests shall be soft decided.

History:

During T1RF#22 in Sophia Antipolis a CR in Tdoc T1R020057 (Ericsson) was accepted, which effectively introduced the hard decision mind set.  However the clauses in the CR form 

Reason for change

Summary of change

Consequence....

give no indication that the principal hard decision shall be introduced. It was intended as cleanup and clarification CR. 

Rohde & Schwarz believes that the principal was introduced by accident.

Quotation from T1R020057:

Reason for change:
(

Modification of Initial conditions and Procedure/Test requirements




Summary of change:
(

1. “Initial conditions” clause: Test environment and frequency range is added

2. “Procedure” and “Test requirements” clause: “Test requirements” are cleaned up so any procedural statements are moved to “Procedure”




Consequences if 
(

not approved:
Initial conditions will be insufficiently specified and the test procedure will be split between “Procedure” and “Test requirements”

8.2.2.1.4.2
Procedure

1)
The SS activates cell 1-6 with T1 defined parameters and monitors cell 1 and 2 for random access requests from the UE.

2)
The UE is switched on.

3)
The SS waits for random access requests from the UE on cell 2.

4)
After 15 s, the parameters are changed as described for T2.

5)
The SS waits for random access requests from the UE. If the UE responds on cell 1 within 8 s then the number of successful tests is increased by one.

6)
After another 15 s, the parameters are changed as described for T1.

7)
The SS waits for random access requests from the UE. If the UE responds on cell 2 within 8 s then the number of successful tests is increased by one.

8)
Repeat step 4) to 7) [TBD] times.
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