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Introduction

It is clear that large parts of 34.109 have been based on GSM 04.14. This was undoubtedly a good place to start, however, GSM 04.14 and its predecessor GSM 11.10 Section 36, have a number of shortcomings due to weaknesses in the original specification and the subsequent piecewise evolution of loopback over several years. In the latest proposals to 34.109 seen in T1R-00-0017 (T1S-00-0006) significant advances have been made to the standard and these are welcome.

However, there remain a number of the historical problems inherited from GSM, and now seems to be the time to address these prior to change control in 34.109 or significant implementation taking place.

Although primarily designed for conformance testing, UE loopback schemes are widely used in other areas of test. These include acceptance testing, manufacturing testing and service and repair. It could be argued that these uses are out-with the scope of 34.109. But given that the ultimate aim of the specifications is to provide a complete system for delivery of services, the very wide use made of conformance test functions in other areas essential to the success of 3GPP cannot really be ignored.

Loopback is a very useful utility, and if the specification can be tidied up at this early stage, then it will become a powerful and robust tool for the benefit of many.

Historical problems with GSM loopback

The following list indicates problems that have been observed over several years with the MS loopback schemes defined in GSM 11.10 section 36 and latterly GSM 04.14. Many of these still apply to the current specification in 34.109 and should ideally be fixed.

1. The original GSM 11.10 Section 36 Conformance test document was the wrong place to define core requirements for the MS. The original document was drafted by RF Test rather than signalling experts and this was the source of many of the problems highlighted below. Given the lack of visibility of Section 36 (at the back of a 1000 page document) there were a number of cases where MS implementations did not properly comply. As a result of these and other issues, GSM 11.10 Section 36 for Release 96 was removed into a new core specification GSM 04.14. Editorial control of the detailed signalling aspects was devolved to SMG2 WPA; however, the essential requirements were still controlled by SMG7.

If we are to learn from the mistakes of GSM, then it is recommended that the bulk of the current 34.109 be transferred into an existing (or new as in the case of GSM) core document controlled probably by RAN WG2. They would provide detailed change control however; the key requirements would still be driven by T1. This arrangement would then match the recently improved situation within SMG. The key advantages of this split of responsibilities are that the core requirement for loopback becomes much more visible - resulting in improved implementations, the detailed change control is carried out within the context of signalling experts (WG2), T1 remain in the driving seat for the requirements and initiate any modifications when necessary.

2. Although increasing attempts were made over the years to more tightly specify the behaviour of GSM loopback, there are still many cases where the specified behaviour is clearly not implemented in many MS. However, if this did not directly impact the execution of a conformance test, then no action was taken. Is it the intention within 3GPP to maintain this “lowest common denominator” approach, or to actually verify if the mandatory loopback functions have been implemented as specified? The GSM approach was just adequate for type approval but caused havoc in other applications of loopback. Specific examples are given below.

3. The CLOSE_LOOP_ACK message was not properly implemented. Some MS did not send it; others sent it when they were not supposed to. This made any utility of the CLOSE_LOOP_ACK message effectively useless.

4. The GSM specification (copied into the 3GPP spec) includes the statement 

If no radio bearer is active, or if any radio bearer test loop is closed, the UE shall ignore any CLOSE_UE_TEST_LOOP_CMD message.

This has proven to be a bad idea and is the reason for some of the problems in #3 above. It would seem much better to not ignore messages, but respond to them as if they had been received for the first time. If no radio bearer is active, then some kind of error response would be more consistent with the rest of the specifications. (This “ignore” requirement is an example of a signalling being drafted by RF experts who had no signalling experts available to advise them – ref. SMG7 ad hoc on addition of Loop C, Copenhagen 1994).

5. The GSM loopback scheme was designed for speech and data. However, it turned out that non-transparent data could not be looped back due to in-band signalling. Recent proposals for 34.109 seem to have moved the loopback point further up the protocol, which seems like the right approach, however, is it intended that the UE loopback will work with non-transparent data services? And if not, what are the consequences – e.g. let the call drop as in GSM, refuse the loopback, or something else?

6. The original GSM loopback was relatively simple (two loopback types) but over the years was extended many times. The original weak specification for messaging meant that older Phase 1 MS were able to accept Phase 2 loopback commands, close the wrong loop and give the wrong answer during sensitivity tests. Although not a problem in formal type approval, this can cause havoc in other test applications where control of the Phase of the MS is less rigorous. Is it the intention of 34.109 to anticipate ways in which the current loopback scheme may reasonably be extended in response to changes in the core standards, and if so, are there mechanisms available to achieve this without the pain caused within GSM?

7. 34.109 has adopted the TT01 timer from GSM 04.14. It appears that apart from being started and stopped, this timer performs no useful function, either for GSM or 3GPP. It is proposed that if the acknowledge is not received prior to TT01 expiring, the then test fails. This will at least ensure that the acknowledge is properly implemented. In GSM the poor reliability of loopback acknowledge commands meant in theory waiting the full 2.5 s + 480 ms before being sure the loop was closed.

8. The TT01 timer value (still in square brackets at [2.5] seconds) seems remarkably long and should probably be reduced to something more appropriate for L3 signalling.

9. GSM 04.14 defined under what SIM conditions loopback should work or not work. Specifically, a test SIM was required, and presence of a network SIM, or no SIM at all should disable loopback. Actual implementations rarely follow the standard, with most MS allowing loopback without a SIM at all, and some allowing loopback with a network SIM. It appears that references to SIMs have been removed from 34.109. Was this intentional, as network operators may be keen to disable loopback in the live network?

10. Another SIM problem with GSM was the variable implementation of loopback using a test SIM on a subsidised phone with “SIM Lock” enabled. The SIM Lock feature is a mechanism used by subsidisers of phones to prevent their use on competitors’ networks. Unfortunately, some manufacturers went as far as barring the use of test SIMs as well, making servicing of these MS difficult, since they required a special test SIM, with the subsidisers PLMN identified in the IMSI. Avoiding this problem in 3GPP would help prevent fragmentation of the Test SIM market.

11. GSM 04.14 attempted to specify that the loopback function should not interfere with other operations of the MS. “ Section 5.1.2 - The FACCH channel shall operate as normal”. This however was anything but the case, with many MS displaying strange behaviour when in loopback. 34.109 makes some claims in this area, but it is not so clear. Section 6.2.3 states 

“The UE shall provide for normal layer 1, layer 2 and RRC functionality while the UE test loop function is active”

this sounds good as far as it goes, but what about L3 functions? This is where GSM implementations failed to follow the correct behaviour of the FACCH as evidenced in the next two items.

12. In GSM loopback implementations, the behaviour with respect to channel assignment (handover) was very variable. Some would perform correctly, others would simply drop the link by failing to respond to the channel assignment command on the FACCH, whilst others would perform the channel assignment, but then open the loop on the new channel. Given the delay that can be introduced during testing by closing the loop, it is much better that the loop remains closed until told to open by one of the specified commands rather than test equipment having to second guess the MS implementation in order to maintain the closed loop.

13. In GSM loopback implementations, the behaviour in response to a call disconnection was variable. Some devices failed to disconnect properly, allowing the call disconnect timer to expire. Most would disconnect properly. The status of the loop after call disconnection appears not to have been specified, although most implementations appear to have interpreted this as grounds for opening the loop. As with channel assignment above, a clear statement of the expected behaviour for these normal cases would be appreciated.

14. The original GSM 11.10 Section 36 failed to define an OPEN_LOOP_ACK message. This was fixed in 04.14 for the multi-slot case, but the historical loops remained unchanged. It is recommend that for 34.109, an OPEN_LOOP_ACK message is added, with appropriate response times as for the CLOSE_LOOP case.

15. There is no provision within GSM loopback to interrogate the MS’s loopback state. Had implementations been closer to the standard, this would probably not have been needed, but given the lack of consistency shown above, the ability to query the loopback state would have been a useful safety net.

Other comments on 34.109

16. GSM 04.14 defined a period following the receipt of the CLOSE_LOOP_ACK message when the loopback should be activated. This was one SACCH reporting period (480 ms). It appears that the current 34.109 makes no requirement on when the loop should be closed in relation to the acknowledge. A simple proposal would be to require that the loop already be closed prior to the sending of the acknowledge.
Proposed action
The above issues can be resolved at this early stage by minor modifications to the current 34.109. Discussion of the above is invited, and pending the outcome, Agilent Technologies will draft alternative wording for 34.109 for the T1-RF meeting #11 in February.













































































































































































































