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1. Introduction

Several proposals have been made in order to carry RTP flows using RoHC and adapt to the bandwidth variations that occur when uncompressed header transmission is required[1]. In this contribution we show an alternative solution to the need of sending uncompressed respectively intermediate headers using RLC segmentation and concatenation.

2. ROHC IR and IR-DYN packet handling using RLC segmentation and concatenation

When using ROHC, two typical packet types will be significantly larger than others. These are the IR and IR-DYN packets. However, these are very seldom used. The IR packets are in principle only sent in the beginning of a conversation, and the IR-DYN packets only when some of the dynamic parts of the header are updated. Nevertheless, if supporting the transmission of those packet types in only one TTI, the peak rate will be unnecessarily high. 

In order to lower the peak rate, it is possible to use segmentation and concatenation at RLC. Segmentation and concatenation are already covered by the 3GPP standard specifications for the RLC acknowledged and unacknowledged modes, and no changes in the radio protocols are thus required.

As an example, one can consider AMR12.2 kbps in bandwidth efficient mode, IPv6 with the maximum RLC payload format adapted to the Type 0 ROHC packet size including 3 bytes compressed RTP/UDP/IP header:

The IR packet size is then about 32+60 = 92 bytes, and the compressed Type 0 packet size 32+3 = 35 bytes.

Considering a TTI of 20 ms and segmentation and concatenation at RLC will, as seen in the figure, require 5 additional TTIs or 100 ms for sending three initial IR packets. At the same time, the peak bit rate has been decreased from 36.8 kbps to 14 kbps. 

Note also that that the imposed delay will be even lower, either for larger AMR-WB modes, or if considering IPv4.
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Figure: The arriving packets (RLC SDUs) and transmitted RLC PDUs, respectively, in the UE at the sender side. By segmenting large packets the peak rate can be decreased by transmitting over longer time.

The figure shows the uplink transmission as seen from the UE side. When the RLC PDUs are reassembled in the RNC, the first packets will still carry 20 ms of speech, but will be forwarded to the receiving side with a time distance corresponding to the time required to transmit the packets. Even if the packets are segmented also for the downlink transmission at the receiving side, the downlink is not expected to contribute significantly to the total imposed delay

If adaptive play-out buffers are available and if DTX is being used, it is possible to catch up already after the first talk burst without loosing any data. The disturbance for the users will also be low since the IR frames are sent only in the beginning of the conversation when the first spoken messages commonly are about saying hello to each other. However, if the additional delay cannot be handled in the play-out, other solutions like frame stealing
 must be considered, which potentially could give a sporadic but possibly audible quality degradation.

When sending IR-DYN packets during the conversation, stealing of a single frame may be beneficial.

3. Proposal

It is proposed that the solution proposal above is captured in the 3GPP TR 25.862 as an alternative scheme for adapting to the bandwidth variations that occur when uncompressed header transmission is required.

4. References

[1] 3GPP TR 25.862, RAB support for IMS  (Release 6)

� The frame stealing would correspond to dropping IP packets containing speech.
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