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Introduction.

RAN 5 develops RF test cases, using interfaces, features and information, which are not under the control of RAN5. To optimize future work for LTE, RAN5 RF needs support from those groups, who are controlling those interfaces, features and information. 
The following paper collects difficulties, RAN5 was faced with in the past, when developing tests. This collection should make sensitive for similar problems in LTE conformance testing in future.
1) Operational feature used as testing feature
It was discussed to delete the Power Control Algorithm 2 from the current specifications since
network operation did not use this feature. RAN5, however, used this feature to provide for constant power in many test cases.

A feature, once employed in many testcases should not be deleted
2) Loopback

The loopback modes, as described in 34.109 are well usable, however incomplete
2a) Unidirectional channels like MTCH
The reaction of the UE on the reception of a MTCH is invisible for the SS.

The proposal in R5-061165 to loop back MTCH is a good proposal, but not realizable, as it was introduced too late.
2b) Unidirectional channels like BCCH

Refer to: “25.133 clause 8.2.3.4 Scenario 4: UTRA level changed with SIB18 present”
The purpose of the test is primarily to check that SIB18 is respected, and secondly, to test it for a reselection scenario.
The test needs 1 UTRA cell and  5 GSM cells. This is excessive HW- recource consuming. The primary test purpose could be tested by loopback of the BCCH content. 

2c)  E-RGCH or E-HICH. (single link)
The reaction of the UE on the reception of a E-RGCH or E-HICH is indirectly visible for the SS, however not in any case.

The UE’s reaction on an E-RGCH command can be analyzed by the tester reading the E-DPCCH. However competing processes my override the reaction on the E-RGCH command. E.g. recource underflow, signalled by the happy bit overrides the grant. This makes the existing test unnecessary complex. A loopback could simplify the test.
There are similar competing processes in the E-HICH performance test. 

2d) E-RGCH (intercell Handover)
The serving cell may transmit up or hold or down.

The non serving cell may transmit hold or down.

All together there are 6 combinations to receive the commands of 2 cells. The tester however can only observe 2 reactions: hold and down. Hold is mapped to two combinations of reception, down is mapped to 4 combinations of reception. It is unavoidable, that this test generates umbigous results. Looping back the reception result of the 2 cells seperately allows unambigous test results.   
2e) The TPC command.(SS (UE’s reaction is apower step) or HSDPA throughput measurements by observing the UE’s ACK NACK are examples, where the reaction of the UE is indirectly visible for the SS. Upper and lower power limit or maximum number of retransmissions are  competing processes, which may make the UE’s reaction invisible.
Summary: Excessive complexity of the test design, excessive HW recources and individual solutions for the tests, concerned, could be reduced and standardized by introducing a more powerfull loopback functionality.  

RAN5 propose to RAN2 to provide proactive loopback for any channel , bidirectional and unidirectional, for channels which serve to higher layers and channels which terminate in lower layers.

3) No coding

The test time for a BER measurement is determined by the following factors:
1) Bitrate: The test time is inversely proportional to the bitrate. (strictly)

2) Error ratio: The number of errors, recorded by the tester, is responsible for the confidence level of the test. (strictly only for low error ratio)

3) Width of the distribution: As shown in R5-061082, a wide distribution increases testtime.
We want to quantify the effect on test time, if uncoded bits were used compared to12.2 kbps RMC.

1) The data rate under test increases by the factor of 2.8 (686/244)

2) The error ratio increases by the factor of 50 approx. This is the result of R&S simulations.  (uncoded BER 5% decreased to < 0.1% due to coding)

3) The width of the coded/decoded distribution is wider by the factor of 3.2, compared with the binomial distribution. This was shown in R5-051129. The effect on testtime is more than proportional.
We estimate the reduction in net  test time to be better than 2.8*50*3.2 = 450
RAN 5 ask RAN 4 to take this realisation into consideration, when generating minimum requirements. RAN 5 ask RAN 2 to take the uncoded mode into consideration.
BER tests are used for receiver performance tests and recently for antenna performance tests.

Raw BER is not close to any use-case. However if coded BER is specified in a test, which is repeated several times (e.g Blocking (12750 repetitions) or antenna performance (different directions)) RAN5 could map a raw BER limit to a coded BER limit and save time by using raw BER for the repetitions.
In RRM testcase 8.3.1  the receiver quality is measured in a transient period of 2s after handover. Currently this transient period is run through serveral times, using a signalling procedure which exceeds the net test time considerably. A fast rawBER test could be completed within in 2s.
RAN5 propose to introduce the “no coding mode” and to develop minimum requirements for raw BER in time consuming tests.
4) MIMO:
Mobile radio transmitter/receiver have normally one antenna. They are normally tested at the antenna connector, bypassing the antenna. It is known that the performance, tested at the antenna connector only incompletely reflects the performance of the complete device. However it is trivial to combine the peformance at the antenna connector and the antenna performance, to get the performance of the complete device.

Multiple antenna systems are currently specified in 3GPP. 

It is clear, that the performance, measured at the antenna connectors, gives little evidence about the performance of the complete device. It may happen, that the performance, measured at the antenna connector is good, however the performance of the complete device is bad in a specific scenario, due to unfavourable  antenna mounting with respect to distance, polarisation, direction etc. In another scenario the same antenna mounting may result in good performance.  

To hit the test purpose, intended by RAN4, it is necessary to capture and maintain the scenario, which effect the performance.
5) Simulation assumptions.

See 4 examples from the past:

5a) The reaction time of the node B on a TPC from the UE my be immediate or one slot delayed. The minimum requirements on “constant BLER target” however are based on simulations, using the immediate reaction time. It is not RAN 5’s fault  for not specifying the TPC reaction time for the SS and hence ending in different SS inplementations.

RAN5 ask RAN4 to mention those side conditions in the minimum requirements.

5b) E-HICH and E-RGCH reception performance my be different, if the UE receives those channels for its own (single), both together, in the presence of OCNS or in the presence of a high volume HS-DSCH adressed to the UE under test. The current test is designed in the presence of a HS-DSCH to the UE under test for practical reasons. RAN 5 ask RAN4 to mention relavant simulation conditions.

5c) HSDPA throughput is defined as payload per time, received by the UE. For a meaningfull test it is necessary to use payload bits, which are unknown to the UE (normally a long PRBS). A valid MAC-d header as part of the payload bits avoids potentially unexpected UE behaviour, but replaces unknown bits by deterministic bits. It is unknown to RAN5 under which of the above mentioned conditions RAN4 derived the minimum requirements.
5d) Many test cases have been designed to have continuous downlink DCCH transmission on DCH. The DCCH is carrying SRBs. When there are no signalling messages to be transmitted on downlink, then DTX was transitted. This violated the power, used in the simulatons. RAN5 corrected this in a late stage by introducing dummy bits. 
Simulation assumptions must be captured and maintained, transparent to RAN5
6) Statistical tests.

Many of the existing tests are of statistical nature.

e.g. BER, BLER, Reaction time in many RRC tests, A-GPS positioning tests.

Statistical tests are always very  time consuming compared to deterministic test.
If possible RAN 4 should decide for a deterministic test.
7) Shared risk principle and Test tolerances

see the following example: Test parameters for Cell Re-selection single carrier multi-cell case

The difficulty in this and similar tests are the applicable test tolerances for the main- and side- test parameters. The special RAN4 shared risk principle in conjunction with many interrelated test parameters lead to relaxation of certain testparameters. The most extreme one is:
Test pararameter in the minimum requirements:     Ioc/Ior Cell 6 during time T2: -7.4 dB 

Test requirement (including test tolerance):             Ioc/Ior Cell 6 during time T2: +0.3 dB, 
This is a relaxation of 7.7 dB.

It is questionable, wether such a big relaxation is still meaningfull for the test purpose. The derivation of such test tolerances  caused a huge amount of work for RAN5. A true shared risk principle could simplify the test development and lead to more meaningfull test tolerances. 
A true shared risk principle should be considered

8) Reference Measurement channels

The reference measurement channels, defined in 25.101 are no real use cases.
RAN 5 propose to take real use cases as reference measurement channels.
9) Signalling procedure
RAN 5 accepted silently the following principle: The signalling procedures for the RF tests are those use cases, verified in the signalling tests. This is to avoid “fail” due to a reason (signalling) which is outside the testpurpose (RF). However this principle already caused contradictions and special actions, to solve this. See example 5d.

RAN?x? shall elaborate, if a certain simulation assumption is “Not a Use Case”  
