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Packet Adaptation Specific Non-Access-Stratum Information Transfer

Introduction

To improve performance of packet transport over the air interface in 3G networks, packet adaptation techniques can be applied to the carried traffic. These are covered in the PDCP specification (TS25.323).

As a general principle, the more information available on the type of traffic to be carried through the RAN, the more effective can be the adaptation applied to it. Conversely, the Mobile Application may have its own requirements (or limits) on the type of adaptation that can be applied. This ‘Packet Adaptation Specific Non-Access-Stratum’ (PASNAS) information is designed to help in the selection of an appropriate adaptation scheme; as such it is specific to the RAN and would be transferred from the UE to the RAN.

However, this information is doubly optional. If the information is not available, then the PDCP entities must take a more conservative adaptation approach. Conversely, the RAN need not act on this information even if it is provided; such information can be viewed as a suggestion by the UE. Default (conservative) behaviour is specified and expected if information useful to override such defaults is not present, or the information is not appropriate in the particular configuration.

For example, if the bearer is known to carry RTP traffic, then a scheme specific to this kind of traffic can be applied, with a greater reduction in data carried over the air interface. Such Robust Header Compression schemes are currently specified for PDCP (in section 5.1.3 of TS25.323). If this information is unavailable and cannot be deduced, then a more basic IP Header Compression scheme must be applied (as described in section 5.1.2 of TS25.323).

In some configurations it is possible to take a more extreme approach. Header Removal is an adaptation scheme that can be used in GERAN both to improve the performance and to limit the variability in data rate over the air interface. It may be use where a bearer is used to carry traffic that is known to consist of RTP packets, and that the data carried is encoded using a known and supported Codec. Although more radical in its processing, it is merely another PDCP scheme.

This document covers some principles that apply to such “Packet Adaptation Specific Non-Access-Stratum’ Information, focussing on the needs of the GERAN and Header Removal for simple voice calls in packet mode.

Principles for Packet Adaptation Specific Information

There are several key goals that must be achieved when transferring Packet Adaptation Specific information. These form principles for this class of information and how it can be transferred from the UE to the RAN:

· Whilst the initial “user” of such information is the PDCP sub-system within GERAN, it should also be applicable to operation of PDCP within a UTRAN. Whether or not the UTRAN implements Header Removal is not an issue here; availability of more information on the type of traffic to be carried will allow the UTRAN to engage in more traffic-specific adaptation schemes, with a potential for improved efficiency. The information should be generalised rather than being intrinsically radio access technology-specific.

(
The information is optional; it should be possible for the Radio Access Network to carry this traffic without information on its type, using more general adaptation schemes (or no scheme at all, in the extreme). It is understood that lack of this information may mean that, in some scenarios, the traffic cannot be carried; for example, for single slot operation of voice calls in packet mode (using the existing physical layer) within a GERAN, Header Removal is required. If information allowing Header Removal to be applied is not available, the traffic cannot be carried within a single slot, and if the UE is only capable of operating in this mode, then the call traffic cannot be carried.

(
RAN-specific traffic information may be relayed from the UE to the RAN via the Core Network (within NAS messages). In this case, it would be appropriate to carry any such data inside a transparent container, as it is merely relayed and neither intended to be read nor modified by Core Network entities. The core network is service unaware, and relaying such information should not violate this principle.

· The possible contents of the transparent container are likely to be extended in the future as new kinds of traffic (and adaptation schemes appropriate to that traffic) are developed. Thus the structure of the transparent container must allow for these enhancements; it should not be of a fixed format, whilst still allowing equipment designed to current specifications to operate correctly. Forward compatibility should be possible.

· Where possible, the data carried in any transparent container should be generally applicable to the call. This simplifies the handover process, as such information may not need to be transferred again across the air interface.

· Where it is possible to transfer efficiently, RAN-specific information should be contained within the RAN. Thus, only information that cannot be efficiently transferred otherwise should be relayed within a transparent container via the core network. This means that any such relayed information may be only part of that needed for specific adaptation schemes to operate, with the residue sent directly.

Proposal

It is proposed that an optional transparent container be added to the PDP Context Activation message and to the RAB Assignment message. This container is to be used to relay Packet Adaptation-specific information from the UE to the RAN via the core network, as part of the process of requesting a bearer. The information within this container is intended to help the RAN to select the kind of packet adaptation scheme to be applied to the bearer, and should be used only by the recipient RAN.

The SGSN that may receive this optional transparent container within a PDP Context Activation message is required only to copy it (without interpretation or modification) to the associated RAB Assignment message. It should not treat this as anything other than an opaque block of data to be relayed onwards.

The RAN that may receive this optional transparent container within a RAB Assignment message is not required to process its contents. The initial user of this information is the GERAN, and (apart from skipping the container if encountered in a RAB Assignment message), no requirement is placed on the UTRAN. Whether or not this information may be useful to the UTRAN in selecting an appropriate adaptation scheme is for future study.

The GERAN, on receiving this optional container within a RAB Assignment message, may use it to decide whether or not Header Removal is possible to apply for the requested bearer. Responsibility for this choice remains with the GERAN; the contents of the container, if received, should be treated only as a suggestion from the UE application.

The PASNAS information contained within the optional transparent container may include Traffic Type data and/or Adaptation Type Requirements flags from the Mobile Application. The details of the container contents are expected to be specified within the GERAN working group, with the advice of the other RAN groups.

Conclusions

This contribution has listed some principles that must be met for information to be passed from the UE to the RAN to assist in selection of an appropriate packet adaptation scheme to be used for a bearer.

It proposes that an optional PASNAS transparent container be added to the PDP Context Activation message and the associated RAB Assignment message, and that the SGSN copy this data if received without interpretation. In providing this container, it allows a  procedure for passing this information to the GERAN to help it to select whether or not Header Removal is appropriate.

It is felt that this maintains the important principle of service unawareness on the part of the core network, and does not place any extra burden on the operation of the UTRAN; nor does it require any more service awareness within the UTRAN (or the GERAN, if Header Removal is not supported).
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