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Introduce speech version negotiation procedure into the assignment and handover procedure
1
Introduction

At GERAN#41 meeting, the work item LCLS (Local Call Local Switch) was agreed [1]. And it was also agreed that in order to perform local switching, the BSS needs to be informed that who is talking to whom as a pair of local call by MSC.
In this paper, the necessity of introducing speech version negotiation procedure for the local call is analyzed.
2
Problem analysis
Local Call Local Switch is an effective solution to save the transmission links of the A interface and Abis interface. So it is encouraged that a local call to be locally switched as much as possible.
Considering the tremendous amount of TCs used in existing network, TC should be used to facilitate the set up of local switch. For the sake of completeness of analysis, both cases of TC can be used in LCLS and TC can NOT be used in LCLS will be analyzed separately.

· TC resources can not be involved for the LCLS.
This means that if the speech codecs of a pair of local calls are incompatible, then LCLS can not be executed. So it is necessary to make a pair of local calls using compatible speech codec if the aim of more local calls should be locally switched is needed. And then a speech codec negotiation procedure for the local calls is needed.
· TC resources can be involved for the LCLS.

This means by using TC, even the speech codecs are incompatible, the local call still can be locally switched. However the TC resources are limited, compatible speech codec should be achieved as much as possible in order to save the TC resources. Therefore a negotiation procedure for the local calls is needed.
According to the analysis above, it is proposed that speech codec negotiation is needed for LCLS no matter TC can be involved or not,.
After AoIP has been introduced into Release8, speech codec negotiation has already been introduced for the calls over IP transport. However BSS needn’t consider a conversation to use compatible speech codec if one leg of the conversation uses AoTDM, then whether the speech codecs are compatible or not is random.
So a indicator of local calls is needed aiming to benefit the speech codec negotiation procedure. And this procedure should be performed during assignment and handover procedure.
It is proposed to introduce Local Call reference ID into the assignment and handover procedure to solve this problem.

Furthermore, after the Local Call Reference ID has been received by BSS, the BSS can know who is talking to whom, and then it will be possible for the BSS to send a LCLS REQUIRED message to MSC to trigger a LCLS procedure for a specific conversation.

3
Proposed Description
In order to support speech codec negotiation during the assignment and handover procedure for the local calls, the idea of the new IE could be defined as follow:

Local Call Reference ID
This IE should be contained in ASSIGNMENT REQUEST and HANDOVER REQUEST message when the current call is a party of a pair of local calls, and it can be sent to one leg of the conversation only. And according to this IE, the BSS can find the other leg of the conversation.
After the BSS received the new IE, before choosing speech codec, the BSS can know the current call with which call is a pair of local calls. And so speech codec negotiation can proceed.

4
Speech codec negotiation procedure
With different scenarios different actions of negotiation may be taken as follow:

Note: BSS needn’t to consider the A interface over IP or TDM, even one leg of local call is over TDM transport and the other leg is over IP transport, it still can be locally switched without using TC resources.
· There are two kinds of common assignment procedure utilized in industry:
· MSC sends ASSIGNMENT REQUEST messages to both legs of the local call at the same time.
In this case, the Local Call Reference ID could be contained in either of the ASSIGNMENT REQUEST messages. e.g. either MOC or MTC.
For the BSS, after receiving ASSIGNMENT REQUEST messages in which Local Call Reference ID is included, the BSS can know current call with which call is a pair of local calls. Then the BSS could choose compatible speech codecs for these calls.

· MSC doesn’t send ASSIGNMENT REQUEST messages to both legs of the local call at the same time. (For example, ASSIGNMENT REQUEST message is sent to the MO call at first, and the ASSIGNMENT REQUEST message to the MT call is sent after the MO call has completed assignment procedure.)
In this case, the Local Call Reference ID should be contained in the second ASSIGNMENT REQUEST message, since MSC can not inform the BSS which call is the other leg of the conversation clearly without assigning the CIC or call identify to that call when MSC sends first ASSIGNMENT REQUEST message to BSS.
For the BSS, when the first ASSIGNMENT REQUEST message without Local Call Reference ID is received, BSS couldn’t know current call is a leg of a local call, and BSS will not consider speech codec negotiation. But after the second ASSIGNMENT REQUEST message has been received in which the Local Call Reference ID is contained, according to this ASSIGNMENT REQUEST message, the BSS would know which call with current call is a pair of local calls, and then the BSS should consider to choose a speech codec which is compatible with the other leg of the conversation.
· During the handover procedure:
In this case, the Local Call Reference ID will be included in the HANDOVER REQUEST message. And the MSC should indicate target BSS that the incoming (handover into) call pairs to which local call after handover procedure completed.
For the handover target BSS, when HANDOVER REQUEST message is received and Local Call Reference ID is included, the other leg of the conversation can be found by the BSS, then the BSS could choose a speech codec which is compatible with the other leg of the conversation for incoming (handover into) call.
5
Impact

For the MSC
Before the MSC sends ASSIGNMENT REQUEST and HANDOVER REQUEST message, MSC should know whether the conversation will become a pair of local calls. But it is easy for the MSC to perform it, since the MSC has already know who is talking to whom, the MSC only needs to check whether both two legs of the conversation are in same BSS. 

For the BSS

A procedure to negotiate speech codecs for the local call should be introduced, so the BSS internal algorithm for choosing speech codec needs to be optimized.
6
Conclusion

It is proposed to use compatible speech codec for a pair of local call no matter TC resources can be used for the LCLS or not,. So assignment and handover procedures should be optimized aiming to allow speech codec negotiation for the local call.
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