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5.6
CN Node handling of Codec Types & Codec Modes

The supported codec list received by the MSC in DTAP protocol [2] has no priority, whereas the list sent in the OoBTC procedures is sent with a level of preference.

The default Codec Type for “R99 UMTS only” terminals is UMTS_AMR, the default Codec Type for all terminals supporting GSM and UMTS radio access is UMTS_AMR_2, see [5] for the detailed description. The UMTS_AMR_2 is a superset of the UMTS_AMR. It behaves as a FR_AMR codec in the UL and as a UMTS_AMR codec in the DL. This allows UMTS terminals to operate in TFO with GSM terminals. The UMTS_AMR_2 is fully compatible with UMTS_AMR in TFO and TrFO and fully compatible with R99 CN nodes (TC in MGW). 

If the UE supports both Codec Types (UMTS_AMR and UMTS_AMR_2), then the MSC shall indicate only the UMTS_AMR_2 in the OoBTC codec negotiation. If no Codec List IE is received and the UE is“UMTS only”, then the MSC shall assume UMTS_AMR as supported Codec Type.  If no Codec List IE is received, but the UE is “dual system”, then the MSC shall assume UMTS_AMR_2 as the supported codec type. The MSC shall assume “dual system” support only if the UE indicates at least one GSM speech version in Octet 3a etc. of the Bearer Capability.

In order to support interworking with 2G systems it is recommended that MGWs support 2G EFR codecs (GSM_EFR, PDC_EFR, TDMA_EFR). In order to avoid modifications during handover between 2G and 3G systems the MSC nodes may give preference to a suitable 2G codec. 
For GERAN Iu-mode the MSC Server receives a list of codec types (see [15]) as well as the supported codec modes (for an adaptive codec type) within the RANAP INITIAL UE MESSAGE, indicating the GERAN capabilities, which will be available at the RAB establishment procedure. With this information the MSC Server shall puncture out (i.e. delete) those codec types and codec modes (for an adaptive codec type) from the supported codec list, which are not supported by the GERAN. This possibly reduced list shall be used by the MSC Server during the negotiation procedure as described in clause 5.1. The value of the maximum number of supported codec modes shall be set to "four" (see [10]).
The originating CN node, while performing speech service negotiation with a terminating CN node, shall indicate the maximum number of codec modes that shall be selected during speech codec negotiation. This maximum number of supported codec modes may depend on optimisation strategies applied by the originating CN node. The recommended value is “four” (see [10]).

The terminating CN node receiving this information compares the maximum number of codec modes received by the originating CN with its own one and shall decide on the minimum of both numbers to be applied as result of the negotiation.

The decision about the actual codec modes to be selected as the Active Codec Set (ACS) shall be left to the terminating CN node. In order to provide harmonisation of out of band codec negotiation (TrFO) and inband codec negotiation (TFO) very similar codec selection mechanisms as those being defined for TFO shall be applied for TrFO, see [10]. These rules shall be taken into account when forwarding a codec list from the originating node to proceeding node, both for TrFO and TFO.

Whenever one or several TrFO links have been already established and initialised, the CN node (e.g. the serving CN in case of Call Hold scenarios, the visited CN node in case of Call Forwarding scenarios, etc.) initiating a subsequent codec negotiation, shall give the already negotiated codec type, including its ACS, highest preference to reduce the possibility of performing bearer re-establishment or UP re-initialisation of the already established and initialised TrFO links.

When the MSC node requests a RAB assignment the Subflow Combinations provided shall either all be initialised by the RNC or all rejected with appropriate cause code. 

The MSC shall always assume "Discontinuous Transmission (DTX)" as mandatory and shall define “SID” SDUs in addition to the negotiated speech codec modes. This is because for TrFO the RAB requested by one RNC must match that requested by the peer RNC – they are effectively the same RAB. If one MSC requires DTX support then the RAB requested by the far end MSC must also support DTX (even if it is not desired by that MSC). As no Out Of Band negotiation for DTX is supported nor DTX control to the UE, DTX shall be mandatory for TrFO connections.

* * * * * * * * * * * * N E W   S E C T I O N S * * * * * * * * * * * * * * * * * * * *

6.9
Mobile to Mobile TrFO Call Establishment for GERAN Iu-mode
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Figure 6.9/1: Configuration during Call Setup of a Mobile to Mobile Call for GERAN Iu-mode

The description of Figure 6.1/1 (Configuration during Call Setup of a Mobile to Mobile Call) within clause 6.1 applies for the network and protocol entities involved in the Mobile to Mobile Call for GERAN Iu-mode scenario with following modifications:

BSC-T acts as a RNC-T.

BSC-O acts as a RNC-O.

Therefore Figures 6.1/2 to 6.1/4. (the respective message flows for mobile to mobile call setup) apply as well with the appropriate modifications outlined below:

Codec negotiation

Step 1. until 6., that give the codec negotiation phase in Figure 6.1/2, shall be applied with following modifications: 

Before step 1 (BSC-O to MSC-S-O) and step 4 (BSC-T to MSC-S-T) the RANAP Initial UE message will be sent indicating the GERAN capabilities, which will be available at the RAB establishment procedure. The IE describing the  GERAN capabilities contains a list of codec types as well as the supported codec modes (for an adaptive codec type), which will be available at the RAB establishment procedure. With this information the MSC Server shall puncture out (i.e. delete) those codec types and codec modes (for an adaptive codec type) from the supported codec list, which are not supported by the GERAN. This possibly reduced list shall be used by the MSC Server during the negotiation procedure (step 2 and step 6). For definition of list of codec types see [15].
The MSC-Server performs codec negotiation according to clause 5.6 with the following modifications:

The value of the maximum number of supported codec modes shall be set to "four" (see [10]).

RAB Assignment

RAB Assignment shall be performed as described in clause 6.1 with following modifications:

Additionally, the MSC Server shall include the selected codec type within RAB Assignment.

6.10
Relocation during TrFO towards GERAN Iu-mode
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Figure 6.10/1: Configuration during Relocation towards GERAN Iu-mode

The description of Figure 6.2/1 (Configuration during SRNS Relocation) within clause 6.2 applies for the network and protocol entities involved in the Relocation towards GERAN Iu-mode scenario with following modifications:

RAN node A either is a RNC or a BSC. In the latter case BSC-A acts as a RNC-A.

BSC-A' acts as a RNC-A'.

Therefore Figures 6.2/2 to 6.2/3. (the respective message flows for SRNS Relocation and TrFO) apply as well with the appropriate modifications outlined below:

Relocation Initiation

If the MSC-Server-A received the GERAN capabilities of the target cell within the RANAP Relocation Required message (for details when the capabilities are  included see [16]), MSC-Server-A shall, depending on these capabilities, either

· proceed with the Relocation procedure as described in Figure 6.2/2 to 6.2/3 (Step 2. to 17.), if the current configuration can be maintained and the same or more codec types as well as codec modes (for an adaptive codec type) are supported in the target cell or

· execute the Modification of Available Codec List procedure as described in clause 5.8.2, if the current configuration can be maintained, i.e. the selected codec type and active codec set (for an adaptive codec type) is supported in the target cell, but less codec types and modes compared to the current configuration are supported in the target cell. The Relocation procedure as described in Figure 6.2/2 to 6.2/3 (Step 2. to 17.) is continued, or

· a codec change is required during the execution of the Relocation procedure, which either requires the insertion of a transcoding entity within MGW or the execution of the Mid-call Codec Negotiation procedure as described in clause 5.8.3, before the Relocation procedure as described in Figure 6.2/2 to 6.2/3 (Step 2. to 17.) is continued.

RAB Assignment on the new Iu leg:

RAB Assignment on the new Iu leg shall be performed as described in clause 6.2 with following modifications:

The Relocation Request (Step 3.) contains possibly new RAB parameters depending on the actions executed as outlined above during the Relocation Initiation phase according to the decision on the selected codec as well as on the selected codec modes (for an adaptive codec type). In addition, the MSC-Server-A shall include the selected codec type within Relocation Request. For definition of list of codec types see [15].
�PAGE \# "'Page: '#'�'"  �Page: 1��� Enter the specification number in this box. For example, 04.08 or 31.102. Do not prefix the number with anything . i.e. do not use "TS", "GSM" or "3GPP" etc.


�PAGE \# "'Page: '#'�'"  �Page: 1��� Enter the CR number here. This number is allocated by the 3GPP support team.


�PAGE \# "'Page: '#'�'"  �Page: 1��� Enter the revision number of the CR here. If it is the first version, use a "-".


�PAGE \# "'Page: '#'�'"  �Page: 1��� Enter the version of the specification here. This number is the version of the specification to which the CR will be applied if it is approved. Make sure that the latest version of the specification (of the relevant release) is used when creating the CR. If unsure what the latest version is, go to � HYPERLINK "http://www.3gpp.org/3G_Specs/3G_Specs.htm" ��http://www.3gpp.org/3G_Specs/3G_Specs.htm�


�PAGE \# "'Page: '#'�'"  �Page: 1��� For help on how to fill out a field, place the mouse pointer over the special symbol closest to the field in question.


�PAGE \# "'Page: '#'�'"  �Page: 1��� Mark one or more of the boxes with an X.


�PAGE \# "'Page: '#'�'"  �Page: 1��� Enter a concise description of the subject matter of the CR. It should be no longer than one line.


�PAGE \# "'Page: '#'�'"  �Page: 1��� Enter the source of the CR. This is either (a) one or several companies or, (b) if a (sub)working group has already reviewed and agreed the CR, then list the group as the source.


�PAGE \# "'Page: '#'�'"  �Page: 1��� Enter the acronym for the work item which is applicable to the change. This field is mandatory for category F, B & C CRs for release 4 and later. A list of work item acronyms can be found in the 3GPP work plan. See � HYPERLINK "http://www.3gpp.org/ftp/information/work_plan/" ��http://www.3gpp.org/ftp/information/work_plan/�


�PAGE \# "'Page: '#'�'"  �Page: 1��� Enter the date on which the CR was last revised.


�PAGE \# "'Page: '#'�'"  �Page: 1��� Enter a single letter corresponding to the most appropriate category listed below. For more detailed help on interpreting these categories, see the Technical Report � HYPERLINK "http://www.3gpp.org/ftp/Specs/archive/21_series/21.900/" ��21.900� "TSG working methods".


�PAGE \# "'Page: '#'�'"  �Page: 1��� Enter a single release code from the list below.


�PAGE \# "'Page: '#'�'"  �Page: 1��� Enter text which explains why the change is necessary.


�PAGE \# "'Page: '#'�'"  �Page: 1��� Enter text which describes the most important components of the change. i.e. How the change is made.


�PAGE \# "'Page: '#'�'"  �Page: 2��� Enter here the consequences if this CR was to be rejected. It is necessary to complete this section only if the CR is of category "F" (i.e. correction).


�PAGE \# "'Page: '#'�'"  �Page: 2��� Enter the number of each clause which contains changes.


�PAGE \# "'Page: '#'�'"  �Page: 2��� Enter an X in the box if any other specifications are affected by this change.


�PAGE \# "'Page: '#'�'"  �Page: 2��� List here the specifications which are affected or the CRs which are linked.


�PAGE \# "'Page: '#'�'"  �Page: 2��� Enter any other information which may be needed by the group being requested to approve the CR. This could include special conditions for it's approval which are not listed anywhere else above.


�PAGE \# "'Page: '#'�'"  �Page: 2��� This is an example of pop-up text.





CR page 1

_1072176256.doc


IU UP 



term.T







IU UP 



term.O







TrFO break equipment







interworking







T2



(Iu-CN)











MSC Server - T







BSC-T







T4



(Iu-RAN)







T1



(Iu-RAN)







BSC-O







MGW-T







RANAP







interworking







MSC Server - O







TICC







RANAP







interworking







TrF0 Relation between BSC-O ( BSC-T  (after call setup)







optionally removed after call setup







interworking







T3



(Iu-CN)







optionally removed after call setup







TrFO break equipment







MGW-O







MC







TICC







RANAP







RANAP







MC







MC







MC







Nc







Nb







IU







IU







IU







IU







starts initialisation of UP












_1072123868.doc


IU UP 



term.A







TICC



partner



(MSC-S-B)







TrFO break equipment







IU







T2



(Iu-CN)







MSC – Server - A







RNC/BSC-A







IU







T1



(Iu-RAN)







TrFO



vis-a-vis



(RNC-B)







MGW-A







RANAP



(new)























interworking







IU UP 



term.A‘











interworking







Nb











Nc







MC







MC







TICC







RANAP



(old)







RANAP







MC











IU







RANAP







T3



(Iu-RAN)







BSC-A‘












