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Introduction

The issue of UE loopback behaviour with and without presence of the USIM has been discussed recently within TSG T and its sub working groups. Consensus appears to be building towards at least understanding the various options before us, and this document proposes several options for consideration. TSG T1 asks TSG T and RAN for their recommendation as to which direction T1 should take.

Discussion

The current specification for the behaviour of UE loopback is in document 34.109. This document is currently under the control of TSG T1 with a plan to move it to TSG RAN2 once it is complete. A model for helping understand the various combinations of USIM status and application is given in the following table. The different scenarios are numbered and will be used for convenient reference for the remainder of 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

At its last meeting, TSG T1 concluded that the only area for which it had responsibility was in specifying behaviour in the presence of a Test USIM, i.e. cases 4,5, (& 6). However, 34.109 is effectively the only place where loopback behaviour is specified, so although T1 do not directly have responsibility for this area, any required behaviour from outside the scope of T1 should be documented is 34.109 for consistency.

The main issues facing T1 are:

1. Should T1 specify behaviour only for the cases that it has direct responsibility for or should it specify (under instruction from other groups) all the cases?

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

To understand the significance of the above issues, the situation with GSM provides a wealth of experience from which we can draw in order to come to a satisfactory answer. Regarding the first point, the GSM loopback specification (originally GSM 11.10, now GSM 04.14) attempted to define loopback/SIM behaviour beyond those areas for which conformance test was relevant. SMG had the option to either say nothing about other scenarios 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 this situation varied between GSM Phase 1, Phase 2 and Phase 2+ as a better understanding of the issues emerged. GSM Phase 2+ can be seen as the least restrictive behaviour for loopback with regards to SIMs and represents SMG’s latest thinking.

The second point above regards the drafting of test cases, which effectively test the loopback/SIM behaviour mandated in the specification. Looking again to GSM, there implicitly existed tests, which confirmed behaviour for the Conformance Test scenario, since this was the primary purpose for which the loopback was designed. 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.

The GSM situation raises a couple of interesting observations:

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 but not tested for – does not seem to have had any impact on anyone. This suggests over-specification rather than under-testing.

A way forward for 3GPP

The 3GPP standard is at a crossroads where we are about to make decisions on how much of the USIM/loopback behaviour we want to specify and test for. There is ample evidence from GSM for us to be able to make informed decisions. Two proposals are put forward here for consideration. The first involves a blow by blow analysis of each USIM/loopback scenario and the second takes an alternative approach by looking at the issue from the perspective of the BTS rather than the UE.

Proposal 1

Each of the 9 scenarios is examined. The responsible body for determining behaviour is identified. The required behaviour is identified and captured in 34.109. If the responsible body cares whether or not the required behaviour is actually implemented, a test case will need to be drafted.

Proposal 2

Since the USIM plays no direct part in the loopback process (other than perhaps being involved in 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 of the UE. The entity that is in entire control of the loopback situation is the BTS, which is the only entity that can initiate the loopback state. The alternative proposal is therefore that all mention of USIM status (USIM present, Test USIM present, no USIM) is removed from 34.109, and the decision on whether the UE is in an appropriate state for the initiation of loopback is made by the BTS/network in accordance with the application the UE is being used in.

For example, in a live network, the network/BTS can decide that loopback should not be used, therefore, it will never send a loopback command and the decision/complexity is removed from the UE. A second example would be in conformance test or manufacturing test where a BTS simulator requires loopback for certain receiver tests. The BTS can issue the loopback command according to the circumstances. For conformance test, it is likely that a Test USIM will already be present, in manufacturing test, depending on the particular choice of the manufacturer, the Test USIM may or may not be present. In both cases, the controlling BTS makes the correct decision based on the needs of that particular scenario.

The second proposal is seen to remove decision making from the UE (which from the GSM case has been seen to be quite unreliable anway) and puts it back into the BTS where control really exists. It is suggested this is the simplest option for UE implementation whilst offering the most options for loopback applications that we know of now and that may arise in the future.
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