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Introduction

The latest recommendation from TSG T to SWG T1 is that T1 should specify loopback behaviour with and without a Test USIM, but that operation with a Network USIM is outside the scope of T1.

T1 has considered this recommendation and has come up with two possible solutions. The first solution involves a detailed analysis of each of the USIM/loopback scenarios with a view to completely specifying (or choosing not to specify) the required behaviour. The second solution takes an alternative approach by looking at the USIM/loopback issue from the perspective of the System Simulator rather than the UE. The second solution is the preferred option of T1 due to its simplicity for the UE and flexibility in the SS.
TSG T is asked to approve the Proposal at the end of this document.

Situation

The 3GPP standard 34.109 is about to make decisions on how much of the USIM/loopback behaviour should be specified and how much of that behaviour should be tested. There is ample evidence from GSM (see Appendix A) for informed decisions to be made so as not to repeat the mistakes in the GSM loopback specification 04.14 on which the corresponding clauses of 34.109 are currently based. 

A model for helping understand the various combinations of USIM status and test application is given in Table 1 below. The different scenarios are numbered for convenient reference in this document.

USIM Status
Conformance Test
Other Test (e.g.mfg)
Network Operation

NO USIM
1
2
3

Test USIM
4
5
6

Network SIM
7
8
9

Table 1: Possible Scenarios for specification of UE loopback behaviour

The latest recommendation from T to T1 is that loopback should function with a Test USIM present, and with no USIM present. This covers cases 1 through 6 above. Scenarios 7 through 9 were considered by TSG T to be outside the scope of T1. However, at its last meeting in April, TSG T1 concluded that the only area for which T1 had direct responsibility was in specifying behaviour in the presence of a Test USIM, i.e. case 4, and for emergency call testing, case 5.

The issues facing T1 are:

1. Should T1 specify behaviour only for the scenarios for which it thinks it has direct responsibility, or, should T1 specify (under instruction from the responsible TSGs) some or all of the other scenarios?


2. For those scenarios that are specified, should T1 specify tests to ensure conformance with the requirement, even for those scenarios that are not directly related to conformance test?

Solution 1

Each of the scenarios 1 through 6 is examined. The TSG responsible for determining behaviour for each scenario is identified. The required behaviour is specified and documented (probably in 34.109). If the responsible TSG cares whether or not the specified behaviour is correctly implemented, a test case will need to be drafted.

Notes for Solution 1

Due to the potential increase in work, T1 would like to avoid this solution. It should be noted that this solution might result in an over-specification of behaviour, as was the case with GSM. . Extra work will be needed in the UE to ensure compliance with the many scenarios. If the required specification also needs to be tested, this adds to the workload of T1, and so the option to specify and test additional scenarios should not be over-used.

However, the downside of not specifying and testing all scenarios (including 7 through 9) is that implementation will become erratic, repeating some of the mistakes and confusion in GSM.

Solution 2

UE loopback behaviour is based entirely on commands sent from the SS, with no decision being made by the UE on whether to accept of reject commands based on USIM status.

Notes for Solution 2

Since the USIM plays no part in the loopback process (other than perhaps being required for generic call set-up for which behaviour is specified elsewhere), it seems odd that the UE is being asked to make any decisions regarding the USIM status on loopback. The entity that is in complete control of the need for loopback is the SS not the UE. Only the SS can initiate loopback commands and only the SS is aware of the application for which loopback is being requested. Adopting solution 2 means the UE is relieved from the decision/complexity of filtering out loopback commands based on the status of the USIM.

An example for Solution 2 would be in conformance test or manufacturing test where a System Simulator requires loopback for certain receiver tests. For conformance test, it is likely that a Test USIM will already be present, whereas in manufacturing test, depending on the process choice of the manufacturer, the Test USIM may or may not be present. In both cases, the SS can determine for that particular test, the necessary USIM status and then command loopback as required. Adopting Solution 2 means the System Simulator cannot be arbitrarily over-ruled by the UE, as is sometimes the case in GSM.

A side effect of removing any UE requirement to filter loopback commands is that in theory, a UE in a real network could act upon a loopback command. However, this is a situation that is in the complete control of the network operator. The network/BTS will never be required to send such a command so there is no need for the UE to attempt to filter out loopback commands in the presence of a Network USIM. (This is exactly the current situation with GSM as explained in item 3 of the appended Annex A.)

Proposal

UE loopback behaviour is based entirely on commands sent from the SS, with no decision being made by the UE on whether to accept of reject commands based on USIM status.
This proposal will result in the lowest complexity for the UE, whilst providing the greatest flexibility for the System Simulator. The GSM case outlined below in Annex A shows that without adding test cases to cover all the scenarios, UE decision making will likely be unreliable. This proposal effectively removes all decision making from the UE, leaving control of loopback to the SS, which is the entity that understands the test application. It is expected that this simplification to the standard will result in a much more consistent UE implementation than was the case in GSM. This proposal will have no impact on the real network, as is evident from the current GSM situation. Finally, by not having to consider in detail the requirements for all 9 scenarios, the decision can be kept within the scope of T1.

Appendix A – Problems with GSM loopback that should be avoided in 3GPP

To understand the significance of the issues facing T1, the situation with GSM provides a wealth of experience from which we can draw in order to come to a wise conclusion for 3GPP. Regarding the scope of the USIM/loopback specification, SMG7 had the option to either say nothing about scenarios beyond conformance test and leave MS implementation undefined, or to specify behaviour (e.g. for GSM phase 1 that loopback should not work if there is no SIM present). In the event, the GSM specifications specified some but not all of the possible scenarios, and, further complicating the situation, the scope changed between GSM Phase 1, Phase 2 and Phase 2+ as a better understanding of the issues emerged. GSM Phase 2+ can be regarded as SMG’s latest thinking, and specifies the least restrictive behaviour for loopback and SIM status.

Regarding the drafting of test cases to test the loopback/SIM behaviour mandated in the GSM specification, nothing explicit was done. There are implicit tests of loopback/SIM behaviour in test cases that require loopback, but for all other scenarios, there were no tests drafted, so the mandated behaviour was never checked. The result of this approach was that there were a number of scenarios outside of conformance test where MS behaviour did not follow the specification, but since there were no tests, the MS was still type approved. There were even cases where behaviour during conformance test was not correct, but test cases were modified to make allowances for rogue mobiles.

Some consequences of the GSM situation:

1. Specifying behaviour and then not testing for conformance results in inconsistent implementation.

2. Since the GSM system has not suffered any ill-effects (other than some confusion within the test community), was there any point in specifying behaviour without corresponding tests since many MS implementations do not conform anyway?

3. As an example of number 2 above, the fact that tens of millions of GSM MS exist on the networks with the ability to do loopback using a network SIM – even though this was prohibited – does not seem to have had any adverse effect on anyone. This suggests the problem with GSM is over-specification rather than under-testing.

4. Another example of problems with GSM SIM/loopback was the confusion caused by SIM lock and subsidy PIN features of MS. It is possible for MS that are restricted to some networks due to a network operator subsidy, to refuse a standard test SIM. These MS may then not be testable in loopback unless a special Test SIM specific to the subsidising network is used. This is an unhelpful side effect of trying to specifying too much and failing to allow for the impact of future MS developments. (The subsidised MS should have checked if the SIM was a Test SIM first before applying subsidy rules to block the SIM due to it not matching the subsidising network’s code.)
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