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Introduction

In the discussion of introducing AoIP it is proposed to exchange new information between BSC and MSC. One proposal, by Ericsson, is that the BSC sends at call establishment towards the MSC an unsorted list of Codec Types and Configurations, which are supported for that call in that cell and at that time and for which Interface Types. This information element (IE) is called ‘BSC Supported Codec List’ (BSC-SCL) and it would become an optional IE in the BSSMAP Complete Layer 3 message and BSSMAP Handover Request Acknowledge message. This new information is then used by the MSC for enhanced end-to-end Codec Negotiation.
Further it is proposed by Ericsson that the MSC sends in return, after Codec Negotiation, a list of codec types to the BSC, which can be used for the call. This list is sorted in order of preference of the MSC and therefore called:  MSC Preferred Codec List (MSC-PCL). Also the MSC-PCL would become an optional IE. If the MSC-PCL is provided, then the BSC shall select the radio codec from that list (and not from the older ‘permitted speech version indication’ list), ideally by selecting the first Codec Type and Configuration of the MSC-PCL. The proposed information element would be added optionally to the BSSMAP Assignment Request message and BSSMAP Handover Request message.

In the existing BSSMAP standard the information elements ‘Speech Version (Chosen)’ and ‘Speech Version (Used)’ are exchanged between BSC and MSC to inform the peer about a chosen or the currently used speech version. ‘Speech Version (Chosen)’ (BSC to MSC) can be specified in BSSAMP Assignment Complete message, Handover Request Acknowledge message and BSSMAP Handover Performed message. ‘Speech Version (Used)’ (MSC to BSC) can be specified in BSSMAP Handover Required message and BSSMAP Handover Request message. The specified information elements do not provide information about a chosen or used AMR or AMR-WB codec configuration. This has to be improved for AoIP. It is proposed to introduce new information elements for that purpose: ‘Speech Codec (Chosen)’ and ‘Speech Codec (Used)’.

Editor’s note: in the current AoIP TR the list of impacted BSSMAP message has to be updated according to this proposal. The two proposed new IEs have to be specified and BSSMAP Handover Required message has to be added
7.2.1.1.2 BSSMAP Information Elements
7.2.1.1.2.1 BSC Supported Codec List (BSC-SCL)
This new Information Element (IE) is optional in the BSSMAP Complete Layer 3 message and BSSMAP Handover Request Acknowledge message. 
Discussion:
 The following aspects where taken into account for the design: 

· The BSSMAP Complete Layer 3 messages, which may include the new IE, can be sent as a user content of an SCCP Connection Request message. The user content of the SCCP Connection Request message is limited to 130 octets. 
Therefore the design is optimized to make the new IE as short as possible.

· The new IE should have the shortest length, when it is used in the AoIP target scenario, i.e. when all transcoders are removed from the BSS.

For these reasons the design is not exactly copying the approach in TS 26.103.
The BSC–SCL contains all the information about Codec Types, Codec Configurations and Interface Types currently supported for the call for which the BSSMAP message is generated. The BSC-SCL has a minimum length of 3 octets and a variable maximum length. 
It is coded as follows:
	Bit 8
	Bit 7
	Bit 6
	Bit 5
	Bit 4
	Bit 3
	Bit 2
	Bit 1
	

	Element Identifier = “BSC-SCL”
	Octet 1

	Length
	Octet 2

	Codec Descriptor 1
	Octet 3 (to  6)

	…
	…

	Codec Descriptor n
	Octet n (to n+3)


The BSC-SCL shall include at least one Codec Descriptor. 
Codec Descriptor:

	Bit 8
	Bit 7
	Bit 6
	Bit 5
	Bit 4
	Bit 3
	Bit 2
	Bit 1
	

	Codec Info
	Octet 1

	Additional Codec Information
	Octet 2, 2a

	Interface Type
	Octet 3


A Codec Descriptor may contain 1 to 4 octets. The first octet, the Codec Info, is mandatory. The other optional octets are the Additional Codec Information and the Interface Type.

The Codec Info is coded as follows:
	Bit 8
	Bit 7
	Bit 6
	Bit 5
	Bit 4
	Bit 3
	Bit 2
	Bit 1
	

	Interface Type Follows
	Spare

	Spare
	Spare
	Codec Identifier
(0b1111: CoID follows)
	Octet 1


Bits 1 to 4 include the Codec Identifier. The 4 least significant bits of the codec identifier definition in TS 26.103 are used. 
The Codec Identifier value ‘1111’ is reserved for future extensions: if this Codec Identifier value is used, then a second octet with the full 8-bit Codec Identity (CoID), as defined in TS 26.103, is following immediately.
Bit 8 is the Interface Type Follows bit. When the Interface Type Follows bit is set to ‘0’, then the Interface Type octet is not included in the codec descriptor and the Interface Type is per definition “Full IP” for this Codec Type (no transcoding in BSS, compressed speech via IP, see below). When the Interface Type Follows bit is set to ‘1’ then the Interface Type octet is included in this Codec Descriptor.
The Additional Codec Information provides a bit map of all the AMR and/or AMR-WB Preferred or Allowed Configurations that are supported for this Codec Type. It is coded as follows:
When Codec Identifier is set to ‘3’ (FR_AMR) or ‘4’ (HR_AMR) then the Additional Codec Information octet specifies in a bit map, which AMR Preferred Configurations are supported . The Preferred Configurations for AMR are specified in TS 28.062, chapter 7. 
The Additional Codec Information bit map for AMR is coded in two octets as follows:
	Bit 8
	Bit 7
	Bit 6
	Bit 5
	Bit 4
	Bit 3
	Bit 2
	Bit 1
	

	Set 7
	Set 6
	Set 5
	Set 4
	Set 3
	Set 2
	Set 1
	Set 0
	Octet 2

	Set 15
	Set 14
	Set 13
	Set 12
	Set 11
	Set 10
	Set 9
	Set 8
	Octet 2a


Note 1: not all AMR Configurations are allowed for HR_AMR (see TS 28.062).
When Codec Identifier is set to ‘9’ (FR_AMR-WB) then the Additional Codec Information octet specifies in a bit map, which AMR-WB Configurations are supported The AMR-WB Configurations are specified in TS 26.103. The bit map is coded in one octet as follows:
	Bit 8
	Bit 7
	Bit 6
	Bit 5
	Bit 4
	Bit 3
	Bit 2
	Bit 1
	

	Spare
	Spare
	Set 5
	Set 4
	Set 3
	Set 2
	Set 1
	Set 0
	Octet 2


Note 2: not all AMR-WB Configurations are allowed for FR_AMR-WB (see TS 26.103).

The Interface Type provides the information if BSS supports the codec type when IP bearer is used on the user plane between BSS and core network, if BSS supports the usage of PCM on the user plane between BSS and core network, and if TFO is supported in BSS. 
The Interface Type is coded as follows:

This octet is only specified, if Interface Type Follows (bit 8 in Codec Info octet) is set to ‘1’. 

	Bit 8
	Bit 7
	Bit 6
	Bit 5
	Bit 4
	Bit 3
	Bit 2
	Bit 1
	

	Spare
	Full IP
	PCM/IP 
+ TFO
	PCM/IP
	TDM 
+ TFO
	TDM
	Octet 3


When bit 1 (TDM) is set to ‘1’, then the BSS indicates that it supports for this Codec Type  transcoding and TDM on the A Interface user plane without TFO.

When bit 2 (TDM+TFO) is set to ‘1’, then the BSS indicates that it supports for this Codec Type transcoding and TDM on the A Interface user plane with TFO.

When bit 3 (PCM/IP) is set to ‘1’, then the BSS indicates that it supports for this Codec Type  transcoding and PCM over IP on the A Interface user plane without TFO. 

When bit 4 (PCM/IP+TFO) is set to ‘1’, then the BSS indicates that it supports for this Codec Type transcoding and PCM over IP on the A Interface user plane with TFO.


When bit 5 (Full IP) is set to ‘1’, then the BSS indicates that it supports for this Codec Type no transcoding and compressed speech over IP on the A Interface user plane.

Please note that a BSS may (should not) support all, TDM, TDM+TFO, PCM/IP, PCM/IP+TFO and Full IP,  for one Codec Type simultaneously.

7.2.1.1.2.2 MSC Preferred Coded List (MSC-PCL)
This new IE becomes an optional element in the BSSMAP Assignment Request message and BSSMAP Handover Request message. The following aspects were taken into account for the design of the new IE:
· The BSSMAP Assignment Request messages, which may include the new information element, can be sent as a user content of an SCCP Connection Request message. The user content of the SCCP Connection Request message is limited to 130 octets. 
Therefore the design is optimized to make the new IE as short as possible.


· The new information element should have the shortest length if it is used in the AoIP target scenario, i.e. when no transcoders are supported in the BSS.

The optional MSC-PCL specifies a prioritized list of Codec Types and, when necessary, Codec Configurations. The list is sorted by preference of the MSC. The MSC-PCL, if present, replaces the ‘permitted speech version indication’ information provided in Channel Type IE. 

When the MSC–PCL is used then the BSC shall select the radio codec and, when necessary, Codec Configuration from this list, which is ideally the one on top of the list.
The MSC–PCL is coded like the BSC-SCL, i.e. as follows:

	Bit 8
	Bit 7
	Bit 6
	Bit 5
	Bit 4
	Bit 3
	Bit 2
	Bit 1
	

	Element Identifier = “MSC-PCL”
	Octet 1

	Length
	Octet 2

	Codec Descriptor 1
	Octet 3 (to  6)

	…
	…

	Codec Descriptor n
	Octet n (to n+3)


The MSC–PCL shall include at least one Codec Descriptor.  
Editor’s node: The handling of Transcoder Resource Information (TRI) deviates from Ericsson’s contribution in previous standardization meeting. This has to be clarified in the corresponding section in the TR. The concept of Transcoder Resource Information has to be adapted.

The following special aspects have to be taken into account for the Codec Descriptor in MSC-PCL:

1. The Codec Descriptors within the MSC-PCL are sorted by preference of the MSC. 


2. A single Codec Descriptor shall specify exactly a unique Codec Type and Codec Configuration. If the Additional Codec Information is specified as part of a Codec Descriptor then exactly one AMR or AMR-WB Configuration shall be indicated. If multiple Configurations are indicated, then this shall be treated as error and the Codec Descriptor shall be ignored by the BSC

3. When the MSC does not require transcoding in BSS, then the MSC may omit the Information Type octet in the Codec Descriptor, or the Information Type octet is specified having only bit 5 (‘Full-IP’) set to ‘1’.


4. When transcoding is required in BSS, then the Information Type octet has to be provided and any bit combination except ‘Full-IP’ can be specified.
7.2.1.1.2.3 Speech Codec (Chosen)
This new IE is sent from BSS to MSC in addition to existing ‘Speech Version (Chosen)’ IE for calls for which the MSC-PCL is sent to BSS.

Note: if ‘Speech Codec (Chosen)’ IE is sent, then ‘Speech Version (Chosen)’ IE should be sent as well to simplify backwards compatibility during handover procedures.

The ‘Speech Codec (Chosen)’ IE contains all the information about the chosen radio Codec Type, i.e. which Configuration is used, which Interface Type is used, whether the BSS performs transcoding and whether the BSS supports TFO. 
Speech Codec (Chosen)’ IE has a minimum length of 3 and a maximum length of 5 octets. It is coded as the BSC-SCL with the following special conditions:

1. Speech Codec (Chosen) IE includes exactly one Codec Descriptor

2. The Codec Descriptor specifies exactly one Codec Type, Codec Configuration and Interface Type. That means in case of AMR or AMR-WB the Additional Codec Information must be present and must specify exactly one Configuration.
	Bit 8
	Bit 7
	Bit 6
	Bit 5
	Bit 4
	Bit 3
	Bit 2
	Bit 1
	

	Element Identifier = “Speech Codec (Chosen)”
	Octet 1

	Length
	Octet 2

	Codec Descriptor
	Octet 3 (to 5)


7.2.1.1.2.4 Speech Codec (Used)
This new IE is sent from MSC to BSS in addition to existing ‘Speech Version (Used)’ IE for calls for which the MSC-PCL is sent to BSS.

Note: if ‘Speech Codec (Used)’ IE is sent then ‘Speech Version (Used)’ IE should be sent as well to simplify backwards compatibility during handover procedures.

The coding of Speech Codec (Used) and Speech Codec (Chosen) are identical.
	Bit 8
	Bit 7
	Bit 6
	Bit 5
	Bit 4
	Bit 3
	Bit 2
	Bit 1
	

	Element Identifier = “Speech Codec (Used)”
	Octet 1

	Length
	Octet 2

	Codec Descriptor
	Octet 3 (to 5)


Conclusion
This paper proposes the structure and coding for new BSSMAP information elements. 
It is proposed to perform a slight section renumbering and to introduce this contribution as section 7.2.1.1.2 into the TR.
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� Spare bits shall be set to ‘0’. Receiving a spare bit that is set to ‘1’ should not be treated as a failure, but shall be ignored as unknown future extension.





