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1. Introduction
In the contribution to GERAN2#40bis in Jan 2009 [1], China Mobile reported a specific issue that some GSM-only terminals crashing upon use of SI2quarter in the network (i.e. incl. 3G parameters).  It was recommended that new test cases for GSM-only terminals shall be defined to cover this issue to avoid new GSM-only terminals to be built that would have the same problem [2]. In the discussions in GERAN #41 meetings [3], WG3 Chairman recommended to submit a more detailed paper to illustrate this issue and provide related requirements for the test cases for further group actions.
This contribution follows up these discussions and provides more details on problems of the single-mode GSM terminal and GSM/WCDMA dual-mode terminals that occur after UTRAN-TDD (TD-SCDMA in CMCC) neighboring information is configured and broadcasted.
2. Discussion
2.1. Problems
Cell reselection from GSM to TD-SCDMA is mandatory. It is necessary for GSM network to update system information SI2quater and related messages to support 3G neighbor cell information. Legacy single mode GSM UE shall ignore the 3G neighbor cell information received from system information SI2quater and related messages; moreover GSM/WCDMA dual-mode terminal shall also ignore the irrelevant TD-SCDMA neighbor cell information. However, in practice some GSM terminals are not able to correctly process the GSM system information SI2quater that contains 3G neighbor cell information and some GSM/WCDMA dual-mode terminal can not correctly process the received TD-SCDMA neighbor cell information, resulting in frequent restart and abnormal breakdown. These problems result from chipset and software bugs. The impacted GSM terminals and some GSM/WCDMA dual-mode terminals found by China Mobile are related to three chipset vendors due to different problems described as follows:
· Problem 1: The terminal can only correctly process the received SI2quater containing UTRAN-FDD neighbor cell information, but can not correctly handle SI2quater that contains UTRAN-TDD neighbor cell information. After receiving system information with such UTRAN-TDD neighbor cell information, the terminal can not decode and thus can not work properly.
· Problem 2:  The terminal can decode the SI2quater containing both UTRAN-FDD and UTRAN-TDD neighbor cell information, but when SI2quater contains the UTRAN-TDD related information, the value of NR_OF_TDD_CELLS can not break the FOR loop due to the software bug. Thus the terminal repeats restart process.
· Problem 3: The terminal (e.g. GSM/WCDMA dual-mode terminal) can identify the received UTRAN-FDD and UTRAN-TDD information, but the decoder on the chipset can not correctly decode the SI2quater information containing UTRAN-TDD neighbor cell and ignore the irrelevant UTRAN-TDD information, resulting in the disorder of unnecessarily derived neighbor cell list and thus abnormal behaviors. 

2.2. CMCC Solution
For the problems described in the previous section, CMCC developed a tentative solution by configuring the following RR messages: 

· SI2quater
· Measurement information

· Packet Measurement Order

· PSI3Quater
These messages are processed as:
· Regarding SI2quater，an example is shown in Figure 1.
· Regarding Measurement information，it is either disabled or sent only to the terminals with UTRAN-TDD capability.
· For single-mode GSM terminal and WCDMA/GSM dual-mode terminal, Packet Measurement Order message does not carry UTRAN-TDD neighbour cell information
· For the BSCs that enable reselection from GERAN to UTRAN-TDD, PSI3Quater is not broadcasted.
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Figure 1: Example SI2quater Message Configuration
The above procedures solved the associated problems by configurations on the network side. 

· For problem 1 and problem 3, a FDD neighbour cell is broadcasted with a TDD neighbour cell as shown in the example configuration, even though there is no UTRAN-FDD network deployed by CMCC. For example, because the GSM-only terminal is able to correctly handle and ignore the received UTRAN-FDD neighbour cell information, it can also ignore the TDD neighbour information appended in SI2quater, thus avoid the problematic procedures. 
· For problem 2, the NR_OF_TDD_CELLS in SI2quater information is set to 31 to avoid the closed-loop bug in the software.
This solution has been tested and deployed by CMCC in the commercial networks.

2.3. Discussions
The main principle of the solution by China Mobile in section 2.2 is to change the parameter configurations on the network side because there are as much as 3 million legacy terminals that have problems. It is difficult to call back all these problematic terminals. However, this solution can not guarantee that future terminals will work properly. Moreover, the configuration of SI2Quarter by introducing empty FDD neighbour cell information without UTRAN-FDD network deployment might cause other potential problems in future. So conformance tests shall be performed to guarantee the new GSM or GSM/WCDMA terminals will not have similar problems.
The GERAN test cases and related conformance tests shall be applied to the following scenarios: 
· If a cell is configured to broadcast UTRAN-TDD neighbour cell information, an MS (single-mode GSM or GSM/WCDMA dual-mode) shall process it properly at switch on.

· If an MS (single mode GSM or GSM/WCDMA dual-mode) moves from a cell that does not broadcast UTRAN-TDD neighbour cell information to a cell that broadcasts UTRAN-TDD neighbour cell information, it shall process such information properly. 
3. Conclusion
It is proposed to investigate the test cases for single mode GSM and GSM/WCDMA dual-mode terminals to guarantee that they can ignore the irrelevant UTRAN-TDD neighbor cell information. The associated conformance test shall be performed to facilitate the UTRAN-TDD deployment. 
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