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Discussion on the concept of Call-ID
Introduction

In AoIP, Call-ID is a newly introduced concept for call management. The original intention of this concept is to help to release the user plane resources of the call, the SCCP connection of which has been broken out. This concept is considered to be especially helpful in A-flex (MSC in Pool), where an error case will cause a list of calls to be cleared.
The problem is that the definitions of Call-ID are not consistent in [1] and [2]. In this document the two definitions are analyzed. Besides this, the pros and cons of these two definitions are compared. As the result of the comparison, Call-ID is proposed to be a logical bearer independent concept to identify a call uniquely in a MSC (or MSC pool).
Analysis
· Definition A

Based on [1], Call-ID is a logical, bearer independent concept to identify a call in a MSC uniquely. Bearer independent means that Call-ID could be mapped to an “IP address + UDP port” pair (IPv4 or IPv6) or a TDM circuit in user plane.
There are at least two benefits by applying this definition:

· One benefit is that this definition will simplify the Call-ID management procedure in INTERNAL BSS HANDOVER Procedure. Since the call does not change, the Call-ID need not to be changed even when interface type has been changed after handover, e.g. TDM => IP, or IP => TDM.
· The other benefit is that for resetting procedure. Just as its name, “RESET RESOURCE” message can be used to reset any resources, no matter TDM or IP, bound to a Call-ID.
Call-ID is a recently introduced concept in AoIP, therefore only the so-called “upgraded BSS” and “new BSS” will implement it.
· Definition B
According to [2], Call-ID defines an IP connection over which one call will pass. If adopting this definition, Call-ID is used to identify an IP+UDP connection; just like that CIC is used to identify a TDM circuit. 
This definition is obviously different from the Definition A, because:
· Call-ID is the identity of a specific IP path of a call leg. This means that the Call-ID should be changed if the IP path of a Call between a certain BSC and the related MSC has been changed while the call does not change.
· Call-ID is bound to IP bearer, just like CIC is bound to TDM bearer. And it is not a logical bearer independent concept any more.
There are two disadvantages for this definition.
One disadvantage is that this definition will complicate the Call-ID management procedure, especially in Internal BSS Handover Procedure. The change of interface type will cause the allocating or the reclaiming of Call-ID. For IP => TDM, the formerly allocated Call-ID should be reclaimed, while for TDM => IP, a new Call-ID should be allocated after handover. Both of them invoke the unnecessary complexity.
The other disadvantage is that for the resetting procedure, for two bearer types, two messages must be generated: a RESET message for TDM bearer and a RESET RESOURCE message for IP bearer.

In fact, if Call-ID is just bound to IP bearer the benefit of adopting this concept is very limited. One argument to use this Call-ID is that comparing using (IP Add1, UDP Port1, IP Add2, UDP Port2)
 to indicate a call leg the 32bit Call-ID can save lots of message bytes. Actually the lengthy four elements group will not be used in SCCP message. If BSS is notified of the failure of the connection, it just notifies MSC to release the resources by sending the resources located in MSC, i.e., (IP Add2, UDP Port2). In implementation this length of the message can be further reduced by so-called RTP MUX, in which, for the ports on the same IP, the same IP address should appear only once. For example, BSS can construct the following list to tell MSC to release the resources:


MSC IP Add1 (32bit)



Length Indicator = 4 (16bit)




UDP port 1 (16bit)




UDP port 2 (16bit)




UDP port 3 (16bit)




UDP port 4 (16bit)



MSC IP Add2 (32bit)




Length Indicator = 4 (16bit)




UDP port 1 (16bit)




UDP port 2 (16bit)




UDP port 3 (16bit)




UDP port 4 (16bit)

Because the length of UDP port is only 16 bits, this determines that the above scheme will save message bytes when there are many call resources that shall be released. Still using the above example, to release the 8 IP resources, the proposed scheme will cost 32*2 + 16*8 + 16*2= 224 bits = 28 bytes and Call-ID scheme will cost 32*8 = 256 bits = 32 bytes. In fact, the more call resources that shall be released, the more message bytes could be saved by this scheme comparing with Call-ID. 
In fact, further optimization can be made when all the UDP ports belonging to the same IP address should be released by setting “Length Indicator = 0” and with an empty port list. This will greatly reduce the message length with a controllable granularity. For single call, Call-ID can save 32 bits, but this is a negligible benefit. 
Conclusion

From the above analysis, it is clear that Call-ID of Definition A provides substantial advantages than the Call-ID of Definition B. 

It is noticed that there does lack a logical reference of a call in current technical specifications. The real value of the Call-ID is to be used as a call reference in control plane. The bearer-independent property of Call-ID is very elegant, especially for control plane, and will be helpful to solve lots of bearer-independent problems.
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� For illustration, IP Add1 and UDP Port1 are resources allocated in BSS; while IP Add2 and UDP Port2 are resources allocated in MSC.
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