3GPP Workshop on TrFO-TFO harmonistion




N4-000127
Place:Stockholm

Date: 8 May 2000
Title: Framing protocols in TrFO scenarios

Source: Ericsson

Document: For Discussion
1. Introduction

This contribution addresses the issues concerning framing protocols in TrFO scenarios, which have been raised in different 3GPP groups during the past few months. It assumes a BICC CS2 architecture inside the CN. 

Figure 1 illustrates the scenario that will be used for discussion. In the general case, there would be transit networks between the two BICC server/MG configurations and one of the end-points could even be a fixed terminal, thus covering a wide range of TrFO cases: UE – UE calls, transcoders in the edge of the CN, calls between mobile terminals from different systems or calls between mobile and fixed terminals.
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Figure 1. User and control plane layouts for a UE – UE call in a BICC CN.

In figure 1, a “bearer” stands for a full framing instance (e.g. Iu framing, I.366.2, RTP/UDP, etc). The different bearer connections that form an end-to-end connection are independent in the sense that they are established separately and can be released separately. Moreover, different bearer protocols may be used to setup the bearers in different interfaces (e.g. RRC in the radio interface, Q.2630.1 in Iub, and Iur, and SIP/SDP or H.245 in an IP-based CN). In some cases, even more than one protocol maybe needed to setup a bearer in some interfaces (e.g. in an AAL2-based Iu i/f Q.2630.x is used to setup the AAL2/I.366.1 link and RANAP could be seen as setting up the Iu framing instance).

2. Bearer Independent Call Control (BICC)

The BICC CS2 protocol is currently being specified in ITU-T Study Group 11 (SG11). It is basically a natural evolution of BICC CS1 to provide full call control / bearer control separation as well as support for IP bearers. From the service provisioning standpoint, BICC CS2 is identical to BICC CS1, i.e. it provides the whole set of ISDN services (same as ISUP-2000) plus codec negotiation capabilities.

Although the BICC protocol is transport technology independent, BICC servers are aware of the actual capabilities of the MGs that they control, including the transport technologies and compressed speech formats that these MGs support. Among other things, knowledge of these capabilities is used for routing inside the network, which includes the selection of appropriate MGs to handle a call. 

H.248 is used by MGs to broadcast their relevant capabilities to their BICC servers, and by the BICC servers to control their MG’s (e.g. to setup, release or modify bearer connections or connection parameters). The H.248 BICC package is the single most important piece in the BICC CS2 puzzle, since it specifies the open interface between call control servers and bearer control functions (i.e. BICC servers and MGs).

As for the actual scope of this contribution, the BICC architecture does not mandate user plane framing protocols to be used at the bearer level, neither it has a preferred selection of user plane bearer protocols or bearer control protocols
. Any choice is acceptable as far as it works with the limited support provided by the BICC framework (i.e. BICC protocol and H.248 BICC package). 

However there is no explicit support yet proposed to include framing protocol negotiation in either the transport layer establishment protocols nor in the call control, the current assumption is that only the BNC Characteristics (AAL1, AAL2, IP) is passed and that only one default framing protocol is defined. If more than one framing protocol can be used for a given transport layer technology then this assumption must be changed and a means of negotiating this defined.

3. Framing options

3.1 Iu framing

Iu framing is defined in 3GPP TS25.415 as the user plane protocol for the Iu interface. This protocol is independent of the underlying bearer technology
. It has been designed to perfectly suit the RAB assignment procedures of the UTRAN and, as such procedures, it is to a large extend independent of the actual services/applications (e.g. the RAB assignment does not carry an indication of service = speech, application = UMTS AMR, but an accurate description of the UTRAN bearer required to support such service). For example the support of WB-AMR will not require any changes to the Iu protocol itself, only the applications using the codec need to support the new modes/SDU formats.

Also it would be desired to add a PDU type for DTMF frames. This would also then enable DTMF to be handled entirely inband from the UE (with some impacts to the RRC protocol). 

There is a proposal to add DTMF to the out of band procedures in BICC CS2 which could be a preferred alternative to switching from out of band over the radio interface to inband on in the CN.

3.2 I.366.2

Specific support for AMR compressed speech format over AAL2 has been recently included in new I.366.2 Recommendation (“AAL type 2 SSCS for narrowband services”), determined in the last ITU-T SG13 meeting (Kyoto, February/March 2000).

Besides an AMR profile and maximum rate control functionality, new I.366.2 includes capabilities for in-band synchronization upon codec change (e.g. handover)., much in the way TFO does. It also assumes high reliability of the underlying ATM level to increase bandwidth and processing efficiency by not including special protection for any of the bit classes in AMR frames.

One main difference between Iu framing and I.366.2 is the way rate control is implemented. While Iu framing supports “exact rate control” through a bitmap of the actual transport formats supported at any given instant, I.366.2 has opted for a simpler “maximum rate” control which signals only the allowed profile entry with that matches the maximum rate supported at any given instant.

Finally, I.366.2 allows for ITU-T and non-ITU-T profiles (either “custom” or “open”). This enables very fast introduction of new profiles (e.g. for new codecs) if it was the case that ITU-T time frames were considered inadequate. However as the framing protocol specifically identifies the codec type it must be updated for all new codecs. Thus for R00 it is already in need of a new profile to support WB-AMR.

3.3 Real Time Protocol (RTP)

IETF has defined RTP for the support of real time services over IP networks. An AMR profile is currently being defined that supports all the functionality described in the AMR framing format specification (TS 26.101). In addition, RTP also supports in-band synchronization of profiles, like I.366.2 and TFO.

AMR profile in RTP is being developed in order to support VoIP services from the UE and keeping in mind the low real time performance of many IP networks. Therefore, it includes some “extra” functionality to improve speech quality in high loss rate / delay and delay jitter scenarios.

As in the case of I.366.2, profiles for RTP can be created very fast either directly in IETF of by assigning a number and afterwards applying for RFC status. 

4 CN Framing selection considerations

As mentioned before in this contribution, the BICC framework provides a fair amount of freedom for selecting user plane framing protocols inside the CN network. TrFO procedures are also basically independent of the framing selection as far as the framing protocol complies with the general structure set by TS 26.101. However this is just one codec profile, when a new profile is introduced a framing protocol selected for this structure may not be suitable for the new profile. Thus the framing protocol should ideally be as independent from codec types as possible.

While BICC itself does not set restrictions to the selection of any framing protocol, there are some other considerations to be taken:

a. Fixed / Mobile traffic mixed inside the network.

b. Fast introduction of new services.

c. Implementation (and deployment) cost.

4.a Fixed / Mobile traffic mixed inside the network.

While AMR has been selected as the default codec for UMTS, it is quickly being embraced by other mobile and fixed systems (e.g. AAL2 over xDSL access is a clear candidate). Often, PLMNs are constructed over bigger backbone networks or “use” those networks for interconnecting distant sections of the PLMN. This directly translates in such backbone networks carrying a mixture of fixed and mobile traffic. In this case, the backbone network will be carrying AMR traffic from the fixed and the mobile worlds. I.e. MG’s in the backbone network will be dealing with fixed and mobile AMR traffic. 

Since:

i. Neither BICC nor any of the commonly used bearer control protocols include framing negotiation capabilities.

ii. The MG gets the codec type for a bearer connection from the BICC server via H.248, but it does not get any indication of the mobile/fixed nature of the terminals.

iii. It is desirable, for future optimizations, to design a TrFO solution that works for UE- fixed, fixed – fixed and non-UMTS UE to UMTS UE as well as UMTS UE – UMTS UE.

the MG’s must have a single framing choice for each application (i.e. codec type) and, preferably, for each service (e.g. speech). 

I.366.2 and, specially, RTP are widely accepted framing solutions for general backbone networks based on AAL2 and IP respectively.

4.b Fast introduction of new services 

Rapid introduction of new services/applications (e.g. a new speech codec type) is a fairly desirable feature in UMTS. The three options (Iu framing, I.366.2 and RTP) actually include mechanisms for such rapid deployment, as pointed out in the presentation of each framing protocol.

Some concerns could be raised on the cost to upgrade the CN to support the introduction of new services/applications. If Iu framing were deployed, the impacts in MGs may be minimized in some implementations. Only a standard description of the codec payload (similar or identical to the one conveyed in the RAB assignment) would have to be loaded in all MGs, since the MGs need to know the codec used in a connection in order to insert tones, announcements or perform voice prompting. The framing protocol itself would not be modified.

4.c Implementation and deployment cost

Implementation cost is tightly coupled to the complexity of the implemented solutions. And deployment cost goes generally hand by hand with the implementation cost.

CN nodes generally deal with much higher absolute amounts of traffic than RAN nodes. “Heavy” traffic handling solutions that are perfectly suitable for RAN interfaces may easily get CN nodes into congestion of processing resources.

In this point it should be also considered “bandwidth” efficiency. I.e. the amount of overhead added by the framing protocol.

5 Conclusion

The Iu framing protocol has been designed to fulfil fundamental UTRAN requirements on service/application and bearer technology independence. It is therefore the only possible option for the Iu interface (a UTRAN interface). Framing in the CN, however, must take into account a different set of considerations that make transport specific framing solutions more suitable. Some of such considerations have been analyzed in section 4 of this contribution. In addition it should be noticed that transport specific solutions enjoy global acceptance within their communities. This is specially the case of RTP over IP transport.

It is therefore proposed that transport specific solutions be selected for CN interfaces and proper interworking between Iu framing and the transport specific solutions be defined, if required. It is also proposed to encourage relevant groups in 3GPP to study the transport specific framing protocols in order to identify possible “holes” in these protocols and provide feedback to the relevant bodies specifying such protocols, so as they are modified appropriately.
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� The BICC framework is obviously taking into account main bearer control protocols (e.g. BISUP, Q.2630.x, H.245 and even SIP/SDP) but, at this point of time, it does not select bearer control protocols for any transport technology, neither it mandates a selection among a close set of protocol choices. However, this position may change during BICC CS2 specification and BICC may finally select specific bearer protocols if this is considered preferable.


� Some basic assumptions are done, though, about the capabilities of the underlying transport technology, such as that it provides segmentation services.
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