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Packet delay variance, packet loss, and packet duplication

In order to maintain a constant delay in real-time speech and video packet connections it is necessary to implement a play-out buffer at the receiver. This buffer absorbs any variation in packet arrival time and ensures that packets can be decoded and played out at a constant rate without interruption (e.g. every 20ms in the case of the AMR speech codec). The length of the play-out buffer determines the maximum packet delay variance that can be tolerated, and packets that arrive with a delay variance greater than this limit are discarded.

In the event of lost or discarded packets, the receiver must take appropriate action to fill in the resulting gap. In the case where packets contain information encoded by a speech or video codec, the decoder can use frame erasure concealment techniques to limit the subjective impact of the missing input. For example, when AMR encoded speech packets are lost, the speech decoder uses the most recently received parameters to continue synthesising a meaningful signal, with the output level being reduced to zero (silence) over a period of 120ms. Video decoders also employ frame erasure concealment techniques, with gaps greater than a few hundred milliseconds resulting in a frozen image. In the case of 64kbit/s G.711 speech, packet loss may result in simple muting.

Care must be taken since the packet losses will be in addition to the frames lost over the radio. It is generally assumed in CS wireless speech that the FER must not be greater than 1% and radio settings are thus fixed with this limit in mind.

Furthermore, any additional delay variation caused by SRNC relocation may result in packet loss and initiation of speech and/or video frame erasure concealment. Packets lost due to a break in the connection will have the same result. Duplicated packets can be identified by the RTP sequence number and therefore shouldn’t present a problem.

Due to the importance of minimising round-trip delay in real-time conversational services, S4 does not recommend increasing the length of the play-out buffer due to SRNC relocation considerations.

Speech interruption during SRNS relocation

The 2G systems have been optimized to minimize the interruption of speech during handovers. In DL it is very often achieved by bi-casting toward both Base Stations, in UL this is achieved by fast resynchronization. Typical values are in the range of 60 to 120 ms in UL. The user may be significantly annoyed if this happens too frequently, and artefacts are more likely to be detected when they are repeated over a short duration.
Recommendations

In conclusion S4 recommend that for the 3G delay, packet loss, speech interruption be at least similar to what is achieved nowadays in 2G systems.

More detailed figures could be provided in the future. This would require that the events causing delay and disturbances be described in order to better assess user perception.
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7’’’ RLC connection re-established







7’ Downlink packets forwarded















7. RNSAP: Relocation commit
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9. RANAP: Relocation complete
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7’’ RLC connection suspended
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8. RANAP: Relocation detect
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RAB



Downlink















4. RANAP: Relocation Request Ack







5. GTP: Forward relocation ack
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3. RANAP: Relocation Request







2. GTP: Forward relocation request
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6. RANAP: Relocation command
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14. RANAP: Iu release complete







10. GTP: Update PDP context request















12. GTP: Forward relocation complete
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13. RANAP: Iu release command
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11. GTP response
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