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A Clarification of the Generation Mechanism of MSC-Preferred Codec List

Introduction

For AoIP, the MSC-Preferred Codec list is generated by taking into consideration of the MS-SCL, BSC-SCL and the corresponding MGW’s capabilities [1]. Here, the MGW’s capabilities (MGW-CAP) mean the kinds of TC resources in MGW. But there are still some ambiguities about the generation mechanism of MSC-PCL. In this paper, we intend to analyze the generation and composition of MSC-PCL.

Analysis
Because the MSC-PCL is generated from MS-SCL, BSC-SCL and the corresponding MGW-CAP, the easiest way is to generate MSC-PCL by getting the intersection of MS-SCL, BSC-SCL and the MGW’s capabilities. This easy generation scheme does have a problem: the BSC will not know exactly the composition of MGW-CAP. The following figure illustrates the consequence caused by this problem.

Suppose a scenario in FI (Full IP), where there are two cells belong to BSC1. For Cell1, the GSM_FR (FR) and GSM_EFR (EFR) are supported, while the GSM_HR (HR) is not supported for some reason (license restriction, etc). For Cell2, all the three channel types are supported. For MS1, its MS-SCL = {FR, HR, EFR}. For MGW1, its MGW-CAP = {FR, EFR}. At first, MS1 camps in Cell1. After assignment procedure, BSC1 will receive MSC-PCL = {FR, EFR} if the simple intersection scheme is used to generate MSC-PCL because HR is not supported in Cell1. Just by receiving this MSC-PCL, BSC1 can not infer whether there is HR Transcoder in MGW or not. Because if MGW-CAP = {FR, EFR, HR}, the MSC-PCL will also be {FR, EFR} after intersection. If MS1 moves into Cell2 and BSC1 might want to handover MS1 to HR channel in Cell2 to save radio resource, BSC1 will initiate an internal BSS handover procedure because BSC1 does not know whether there exists HR Transcoder in MGW or not. This procedure will be doomed to failure, because there is no HR Transcoder in MGW. The reason is that BSC1 does not know the MGW-CAP after receiving an intersection of MS-SCL, BSC-SCL and MGW-CAP.
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Fig. 1 The illustration of the potential problem caused by the simple intersection scheme to produce the MSC-PCL

In order to solve this problem, it is suggested that MSC-PCL should at least include all the MGW-CAP, i.e., all the kinds of Transcoders in the MGW. The MS-SCL and BSC-SCL, especially the BSC-SCL, is used as the reference to determine the priorities of the different codecs.
Besides the above problem, MSC should also distinguish the availability and the existence of a certain Transcoder resource in MGW. For example, for a specific call, the EFR TC resource is not available. MSC-PCL will not contain EFR this time. Attention, there does exist EFR TC resource in MGW. But, next time, when handovering the same ongoing call to another cell belonging to the same BSC, EFR TC might be available again. If the availability and existence is not clearly indicated, MSC-PCL will mislead BSC to believe that there is no EFR Transcoder in MGW. Then, BSC will never make the attempt to handover the ongoing call to EFR internally. 
Proposal

In order to solve this problem, we propose to define two codec lists: one is called MGW Transcoder List (MSC-MTL); the other one is still using the MSC Preferred Codec List (MSC-PCL). MSC-MTL contains all the Transcoder types located in MGW. The meaning of MSC-PCL is the same to its original meaning, i.e., it indicates the available Transcoder types at this moment. As an optional information element, MSC-S could use MSC-MTL to unambiguously tell BSC MGW’s full Transcoder types in ASSIGNMENT REQUEST and HANDOVER REQUEST messages. Anyway, MSC-MTL is optional and it will not be used if the transcoder types in MSC-MTL are all contained in MSC-PCL.
By using two codec lists to indicate the transcoding capability of MGW and the currently preferred codec of MSC-S, the above mentioned two problems could be solved.  
Conclusion

The generation mechanism of MSC-PCL should be clarified. By proper generation scheme, the MSC-PCL should contain all the Transcoder resources in MGW. Besides that, the current availability of a certain Transcoder should also be indicated clearly. So, we propose to create two codec lists (MSC-MTL and MSC-PCL) to fulfill these two tasks separately. The exact format of MSC-MTL is FFS.
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