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1 Background
In the existing standard for the A-interface over TDM (AoTDM), either the MSC or the BSC seizes a CIC (Circuit Identity Code). If the MSC seizes the CIC, it sends it to BSS at BSSMAP Assignment Request. The CIC identifies a physical connection to be used in the transport layer. This identifier is also used as call identifier. The CIC has 16 bits (0 - 65535), which reflects the maximum number of calls that can be handled between one BSC and one MSC.
For the new standard for A-interface over IP (AoIP), a new BSSMAP information element (like AoIP-CIC) seems needed to identifying uniquely an AoIP call in MSC and BSC. But HUAWEI proposes that no new BSSMAP IE is needed in the AoIP interface.
This contribution discusses whether an IE of Circuit Identifier Code (CIC) is needed in the scope of AoIP interface.
2 Functions of Circuit Identify Codec (CIC)
In the existing standard for the A-interface over TDM (AoTDM), the CIC is used for two purposes:

· CIC identifies a physical user plane connection
· CIC is used to relate a message to a call, when BSSMAP RESET CIRCUIT message is received via a SCCP connectionless message. Once the call is identified all call related resources are released.

Both functions of CIC become obsolete on AoIP interface.

· When AoIP is used then there is no need to identify a physical user plane connection anymore because a physical user plane connection is not preconfigured in IP networks.
· With AoIP interface the usage of Call Identifier Code as call identifier becomes obsolete because the call identifier can be indicated by an IP-address-plus-UDP-port pair and/or its peer IP-address-plus-UDP-port. 
3 BSSMAP Message Modification
The following BSSMAP messages have to be updated to transport the new information element: ASSIGNMENT REQUEST, ASSIGNMENT COMPLETE, HANDOVER REQUEST, and HANDOVER REQUEST ACKNOWLEDGE.
Assignment Request

	INFORMATION ELEMENT 
	REFERENCE / Description
	DIRECTION
	TYPE
	LEN

	Message Type 
	48.008 Section 3.2.2.1 
	MSC-BSS
	M
	1

	Channel Type 
	48.008 Section 3.2.2.11
	MSC-BSS
	M
	5-10

	Layer 3 Header Information 
	48.008 Section 3.2.2.9 
	MSC-BSS
	O (note 3)
	4

	Priority 
	48.008 Section 3.2.2.18
	MSC-BSS
	O
	3

	Circuit Identity Code 
	48.008 Section 3.2.2.2 
	MSC-BSS
	O (note 1)
	3

	Downlink DTX Flag 
	48.008 Section 3.2.2.26
	MSC-BSS
	O (note 2)
	2

	Interference Band To Be Used 
	48.008 Section 3.2.2.21
	MSC-BSS
	O
	2

	Classmark Information 2 
	48.008 Section 3.2.2.19
	MSC-BSS
	O (note 4)
	4-5

	Group Call Reference 
	48.008 Section 3.2.2.55
	MSC-BSS
	O (note 5)
	7

	Talker Flag 
	48.008 Section 3.2.2.54
	MSC-BSS
	O (note 6)
	1

	Configuration Evolution Indication 
	48.008 Section 3.2.2.57
	MSC-BSS
	O (note 7)
	2

	LSA Access Control Suppression 
	48.008 Section 3.2.2.61
	MSC-BSS
	O (note 8)
	2

	Service Handover 
	48.008 Section 3.2.2.75
	MSC-BSS
	O (note 9)
	3

	Encryption Information 
	48.008 Section 3.2.2.10
	MSC-BSS
	O (note 10)
	3-n

	Talker Priority
	48.008 Section 3.2.2.89
	MSC-BSS
	O (note 11)
	2

	Transport Layer Address
	Enhanced IE, IP Address, UDP Port
	MSC-BSS
	C (note 12)
	

	Speech SDP Information list
	Enhanced  IE, SDP information of Voice/CS Data codec
	MSC-BSS
	C
	

	NOTE 1:
This element is included when a TDM bearer connection is used between BSS and MSC and MSC allocates the A interface circuits and the channel type Information Element indicates speech or data, and only in those cases.
……
NOTE 12:   This element is included when AoIP is supported by both BSS and Core Network and is proposed to be used by informing BSS of the Transport Layer Address ( IP address, UDP port) allocated in MGW by MSC Server, and only in this case.


Assignment Complete

	INFORMATION ELEMENT 
	REFERENCE 
	DIRECTION
	TYPE 
	LEN 

	Message Type 
	48.008 Section 3.2.2.1 
	BSS-MSC 
	M 
	1 

	RR Cause 
	48.008 Section 3.2.2.22 
	BSS-MSC 
	O 
	2 

	Circuit Identity Code 
	48.008 Section 3.2.2.2 
	BSS-MSC
	O (note 4) 
	3 

	Cell Identifier 
	48.008 Section 3.2.2.17 
	BSS-MSC 
	O (note 1) 
	3-10 

	Chosen Channel 
	48.008 Section 3.2.2.33 
	BSS-MSC 
	O (note 3) 
	2 

	Chosen Encryption Algorithm 
	48.008 Section 3.2.2.44 
	BSS-MSC 
	O (note 5) 
	2 

	Circuit Pool 
	48.008 Section 3.2.2.45 
	BSS-MSC 
	O (note 2) 
	2 

	Speech Version (Chosen) 
	48.008 Section 3.2.2.51 
	BSS-MSC 
	O (note 6) 
	2 

	LSA Identifier 
	48.008 Section 3.2.2.15 
	BSS-MSC
	O (note 7) 
	5 

	Talker Priority
	48.008 Section 3.2.2.89
	BSS-MSC
	O (note 8)
	2

	Transport Layer Address
	Enhanced IE, IP Address, UDP Port
	MSC-BSS
	C
	

	Speech SDP Information list
	Enhanced  IE, SDP information of Voice/CS Data codec
	MSC-BSS
	C
	


Handover Request

	INFORMATION ELEMENT 
	REFERENCE 
	DIRECTION
	TYPE 
	LEN 

	Message Type 
	48.008 Section 3.2.2.1 
	MSC-BSS 
	M 
	1 

	Channel Type 
	48.008 Section 3.2.2.11 
	MSC-BSS 
	M 
	5-10 

	Encryption Information 
	48.008 Section 3.2.2.10 
	MSC-BSS 
	M (note 1)
	3-n 

	Classmark Information 1 or Classmark Information 2 
	48.008 Section 3.2.2.30 48.008 Section 3.2.2.19 
	MSC-BSS MSC-BSS
	M#  M (note 6)
	2  4-5 

	Cell Identifier (Serving) 
	48.008 Section 3.2.2.17 
	MSC-BSS 
	M (note 20) 
	5-10 

	Priority 
	48.008 Section 3.2.2.18 
	MSC-BSS 
	O 
	3 

	Circuit Identity Code 
	48.008 Section 3.2.2.2 
	MSC-BSS 
	O (note 7)
	3 

	Downlink DTX Flag 
	48.008 Section 3.2.2.26 
	MSC-BSS 
	O (note 3) 
	2 

	Cell Identifier (Target) 
	48.008 Section 3.2.2.17 
	MSC-BSS 
	M (note 17) 
	3-10 

	Interference Band To Be Used 
	48.008 Section 3.2.2.21 
	MSC-BSS 
	O 
	2 

	Cause 
	48.008 Section 3.2.2.5 
	MSC-BSS 
	O (note 9)
	 3-4 

	Classmark Information 3 
	48.008 Section 3.2.2.20 
	MSC-BSS 
	O (note 4)
	 3-14 

	Current Channel type 1 
	48.008 Section 3.2.2.49 
	MSC-BSS 
	O (note 8) 
	2 

	Speech Version (Used) 
	48.008 Section 3.2.2.51 
	MSC-BSS 
	O (note 10) 
	2 

	Group Call Reference 
	48.008 Section 3.2.2.55 
	MSC-BSS 
	O (note 5)
	7 

	Talker Flag 
	48.008 Section 3.2.2.54 
	MSC-BSS 
	O (note 11) 
	1 

	Configuration Evolution Indication 
	48.008 Section 3.2.2.57 
	MSC-BSS
	O (note 12) 
	2 

	Chosen Encryption Algorithm (Serving) 
	48.008 Section 3.2.2.44 
	MSC-BSS
	O (note 2)
	2 

	Old BSS to New BSS Information 
	48.008 Section 3.2.2.58 
	MSC-BSS
	O (note 13) 
	2-n 

	LSA Information 
	48.008 Section 3.2.2.23 
	MSC-BSS
	O (note 14) 
	3+4n 

	LSA Access Control Suppression 
	48.008 Section 3.2.2.61 
	MSC-BSS
	O (note 15) 
	2 

	Service Handover 
	48.008 Section 3.2.2.75 
	MSC-BSS
	O (note 21) 
	3 

	IMSI 
	48.008 Section 3.2.2.6 
	MSC-BSC
	O (note 16) 
	3-10 

	Source RNC to target RNC transparent information (UMTS) 
	48.008 Section 3.2.2.76 
	MSC-BSS
	O (note 18) 
	n-m 

	Source RNC to target RNC transparent information (cdma2000) 
	48.008 Section 3.2.2.77 
	MSC-BSS
	O (note 19) 
	n-m 

	SNA Access Information 
	48.008 Section 3.2.2.82 
	MSC-BSC
	O (note 22) 
	2+n 

	Talker Priority
	48.008 Section 3.2.2.89
	MSC-BSC
	O (note 23)
	2

	Transport Layer Address
	Enhanced IE, IP Address, UDP Port
	MSC-BSS
	C (note 24)
	

	Speech SDP Information list
	Enhanced  IE, SDP information of Voice/CS Data codec
	MSC-BSS
	C
	

	NOTE 7:
This element is included when a TDM bearer connection is used between BSS and MSC and a channel type Information Element indicates speech or data, and only in those cases. In case of Voice Group Call talker handover, this element may contain the Circuit Identity Code already allocated during the VBS/VGCS assignment procedure, meaning that the already allocated terrestrial resource of the new cell is used. 
……
NOTE 24:   This element is included when AoIP is supported by Core Network and is preferred to be used by informing BSS of the Transport Layer Address (IP address, UDP port) allocated in MGW by MSC Server possibly accompanied with a Circuit Identity Code allocated in MGW simultaneously.


Handover Request Acknowledge

	INFORMATION ELEMENT 
	REFERENCE 
	DIRECTION 
	TYPE 
	LEN 

	Message Type 
	48.008 Section 3.2.2.1 
	BSS-MSC 
	M 
	1 

	Layer 3 Information 
	48.008 Section 3.2.2.24 
	BSS-MSC 
	M (note 1)
	11-n 

	Chosen Channel 
	48.008 Section 3.2.2.33 
	BSS-MSC 
	O (note 4) 
	2 

	Chosen Encryption Algorithm 
	48.008 Section 3.2.2.44 
	BSS-MSC 
	O (note 5)
	2 

	Circuit Pool 
	48.008 Section 3.2.2.45 
	BSS-MSC 
	O (note 2)
	2 

	Speech Version (Chosen) 
	48.008 Section 3.2.2.51 
	BSS-MSC 
	O (note 6)
	2 

	Circuit Identity Code 
	48.008 Section 3.2.2.2 
	BSS-MSC 
	O (note 3)
	3 

	LSA Identifier 
	48.008 Section 3.2.2.15 
	BSS-MSC 
	O (note 7)
	5 

	New BSS to Old BSS Information 
	48.008 Section 3.2.2.80 
	BSS-MSC 
	O (note 8)
	2-n 

	Inter-System Information 
	48.008 Section 3.2.2.81 
	BSS-MSC 
	O (note 9)
	2-n 

	Talker Priority
	48.008 Section 3.2.2.89
	BSS-MSC
	O (note 10)
	2

	Transport Layer Address
	Enhanced IE, IP Address, UDP Port
	MSC-BSS
	C (note 11)
	

	Speech SDP Information list
	Enhanced  IE, SDP information of Voice/CS Data codec
	MSC-BSS
	C
	

	NOTE 3:
The Circuit identity code information element is included mandatorily by the BSS if the BSS allocates the A interface circuits and a circuit is needed.
……
NOTE 24:   This element is included mandatorily when AoIP resource is allocated by BSS.


When an IP Transport Layer is used no need has been seen to support blocking of “circuits”, therefore the following BSSMAP messages do not have to support the new parameters that indicate AoIP: BLOCK, BLOCCKING ACKNOWLEDGE, UNBLOCK, UNBLOCKING ACKNOWLEDGE , CIRCUIT GROUP BLOCK, CIRCUIT GROUP BLOCKING ACKNOWLEDGE, CIRCUIT GROUP UNBLOCK and CIRCUIT GROUP UNBLOCKING ACKNOWLEDGE. This means that these messages are only used for AoTDM (not for AoIP) and that the handling defined for AoTDM in the existing standards applies when these messages are exchanged between BSS and MSC.
3.1 To deal with SCCP connection lost
Some other BSSMAP messages that are used when a SCCP connection is lost: RESET CIRCUIT, RESET CIRCUIT ACKNOWLEDGE and UNEQUIPPED CIRCUIT also are used only for AoTDM, and with AoIP interface two following new messages apply: RESET RESOURCE, RESET RESOURCE ACKNOWLEDGE.
RESET RESOURCE

This message is sent either from the BSS to the MSC or from the MSC to the BSS. When BSS found a failure of an AoIP service, the BSS sends this message indicating MSC Server notifies the MGW to reset the IP-address-plus-UDP-port resource allocated in the MGW for the AoIP service. When Core Network found a failure of an AoIP service, the MSC Server sends this message notifying the BSS to reset the IP-address-plus-UDP-port resource allocated in the BSS for the AoIP service.
	INFORMATION ELEMENT
	REFERENCE
	DIRECTION
	TYPE
	LEN

	Message Type
	48.008 Section 3.2.2.1
	Both
	M
	1

	Transport Layer Address
	Enhanced IE, IP Address, UDP Port
	Both
	M
	

	Cause
	48.008 Section 3.2.2.5
	Both
	M
	3-4


Typical Cause values are:

-
 for the RESET message.

RESET RESOURCE ACKNOWLEDGE

This message is sent either from the BSS to the MSC or from the MSC to the BSS. It indicates to the receiving entity that the transmitting entity has released the relevant resources.

	INFORMATION ELEMENT
	REFERENCE
	DIRECTION
	TYPE
	LEN

	Message Type
	48.008 Section 3.2.2.1
	Both
	M
	1

	Transport Layer Address
	Enhanced IE, IP Address, UDP Port
	Both
	M
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If SCCP broken out:

1. If MSC-S detects this broken-out,

a. MSC-S will notify MGW by SUB message and MGW will release the according 

resource (IP address + Port number) related to the broken session.

b. The related IP resource (IP address + Port number) in BSC will be kept.

c. For a new incoming session, a new IP termination pair will be allocated in BSC and 

MGW, i.e., BSC will select a new available IP termination (IP address + Port 

number) for the  new call.

d. The higher layer protocol in BSC will detect the stalled IP resource and release 

them after timeout, i.e. the released IP resource in BSC becomes usable again.

 2. If BSC detects this broken-out,

a. BSC will release the formerly occupied IP termination  (IP address and Port 

number) related to the broken session.

b. The related IP resource in MGW will be kept.

c. For a new incoming session, a new IP termination pair will be allocated in BSC and 

MGW, i.e., at this time, MGW will select a new available IP termination (IP address 

+ Port number) for the  new call.

d. Similarly, the higher layer protocol in MSC-S will detect the stalled IP resource 

in MGW and release them after timeout.

Note:

The IP termination resource (including IP addresses, especially, the port resource) is enough in 

BSC and MGW. The number of IP termination resources might be dozens times of the number 

of the supported calls. Therefore, the temporarily blocked IP resources for broken-out of 

SCCP connection will just account for a small portion of the whole resources , and they will 

soon be usable after a short timeout period.   

Signaling Connection

User Data

Legend:


Fig.1 An Illustration of The Procedure After SCCP Connection Broken-out

Actually, the above two piece of message is not mandatory in AoIP. If SCCP connection is broken out, the related IP resources (IP address + Port number) of the call will be released automatically. The detailed procedures are illustrated in Fig.1.

4 Conclusion
When AoIP interface is used then the usage of CIC becomes obsolete.

It is proposed to replace the sections in the existing TR with the corresponding sections provided in this contribution.
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SCCP Connection


If SCCP broken out:
1. If MSC-S detects this broken-out,
	a. MSC-S will notify MGW by SUB message and MGW will release the according 	resource (IP address + Port number) related to the broken session.
	b. The related IP resource (IP address + Port number) in BSC will be kept.
	c. For a new incoming session, a new IP termination pair will be allocated in BSC and 	MGW, i.e., BSC will select a new available IP termination (IP address + Port 	number) for the  new call.
	d. The higher layer protocol in BSC will detect the stalled IP resource and release 	them after timeout, i.e. the released IP resource in BSC becomes usable again.
 2. If BSC detects this broken-out,
	a. BSC will release the formerly occupied IP termination (IP address and Port 	number) related to the broken session.
	b. The related IP resource in MGW will be kept.
	c. For a new incoming session, a new IP termination pair will be allocated in BSC and 	MGW, i.e., at this time, MGW will select a new available IP termination (IP address 	+ Port number) for the  new call.
	d. Similarly, the higher layer protocol in MSC-S will detect the stalled IP resource 	in MGW and release them after timeout.
Note:
The IP termination resource (including IP addresses, especially, the port resource) is enough in BSC and MGW. The number of IP termination resources might be dozens times of the number of the supported calls. Therefore, the temporarily blocked IP resources for broken-out of SCCP connection will just account for a small portion of the whole resources, and they will soon be usable after a short timeout period.   
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