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1 Reason for Contribution

In voice communications maybe the two most important performance characteristics are end-to-end channel delay (in the PoC RD defined in Section 6.2.7.3) and voice quality (in the PoC RD defined in Section 6.2.7.4). 

PoC will be applied over a number of different access networks (e.g. GSM/GPRS, EDGE, WCDMA, CDMA2000) that also may have different configurative means like support for header compression or ROHC. 

The PoC user is also mobile and can thus move from cell to cell or network to network. One very likely case for the next few years is that WCDMA users will have GSM/GPRS (or EDGE) access outside urban areas. 

If we regard all possible access methods, possible configurations and the mobility of the users, it is fair to say that optimizing the transport of the voice for a “general” PoC session becomes a challenging task. This is the task for user plane adaptation. 

User plane adaptation is just an expression that summarizes a set of methods to renegotiate parameters that change either speech quality or end-to-end channel delay. 

The scope of this user plane adaptation contribution is to propose some high-level description text to be included in the AD that specify fundamental mechanisms needed for re-negotiation of media related parameters. 

Algorithms and solution how to use these mechanisms to perform the optimization of the media transport is out of scope and should be vendor specific.  

This contribution also shows examples of user plane adaptation

1.1 User plane adaptation examples

1.1.1 Example 1: new user joins a PoC session

A one-to-one call is established between two PoC users that are in a GSM/GPRS network supporting ROHC.  After a while a third PoC user is joined in using either a phone that do not support ROHC or are in a network that doesn’t support ROHC. 

Here it is assumed that: 

ROHC may compress the IP/UDP/RTP header down to an average of ~3 bytes, 

the PoC session utilize the AMR5.15 speech codec (speech codec chosen from the industry consortium specifications).   

The bandwidth needed to transport the AMR5.15 bits depending on different number of frames per IP packet and support for ROHC or not is presented in table 1. 

When both the ‘original’ PoC users have support for ROHC the PoC session should be initialized using one frame per IP packet. In the AMR case this is done by negotiating the SDP parameter ‘ptime’ that give the amount of time of speech the IP packet should contain.

Now when the third PoC users without support for ROHC has joined the packetizing must be changed or else the new user may not be able to receive the talk burst. In this case renegotiation of the ‘ptime’ value is a must and sending a SIP INVITE or SIP UPDATE does this. 

	Number of frames per RTP packet
	Bandwidth consumption [kbps]

AMR5.15, IPv4, No ROHC
	Bandwidth consumption [kbps]  

AMR5.15, IPv4, ROHC

	1
	22.0
	7.2

	2
	13.8
	6.4

	3
	11.1
	6.1

	4
	9.7
	6.0

	6
	8.3
	5.9

	8
	7.7
	5.8

	12
	7.0
	5.7

	16
	6.6
	5.7


Table 1. SIP session establishment.

1.1.2 Example 2: PoC user change access method

A one-to-one call is established between two PoC users that are in a WCDMA network. The operator offer enterprise PoC and allows the WCDMA PoC users to consume 22.0 kbps in order to have voice delay performance that may be in the same range or even better than the fastest available push-to-talk system on the market.

Therefore, the PoC session is initialized using one frame per IP packet. One of the participating PoC users is in a car and moves out of WCDMA coverage and is given GSM/GPRS coverage.  

Now the packetizing must be changed or else the PoC user in the car may not be able to receive the talk burst. In this case renegotiation of the ‘ptime’ value is a must and sending a SIP INVITE or SIP UPDATE does this. 

2 Summary of Contribution

The expression user plane adaptation is used to summarize a set of methods to renegotiate parameters that change either speech quality or end-to-end channel delay. The contribution proposes some high-level description text to be included in the AD that specifies the fundamental mechanisms needed for user plane adaptation.    

3 Detailed Proposal

8.x User plane adaptation

The available bit rate of the radio interface is influenced by: the type of the access network, different configurative means (e.g. support for IP header compression) and the current conditions on the radio access link. 

In order to guarantee a sufficient voice quality, the talk burst (user plane) bit rate must be reduced in case the talk burst bit rate is higher than the available end-to-end bit rate. The talk bursts bit rate should be reduced if necessary by re-negotiation within the control plane. 

The renegotiation SHALL be done between talk bursts.

The expression ‘user plane adaptation’ describes a set of methods to renegotiate parameters that change the needed throughput for the media by either change the speech quality (e.g. speech codec, codec mode) or the end-to-end channel delay. 

The PoC Client and the Controlling PoC Server SHALL support the user plane adaptation procedure.

Both the PoC Client and the Controlling PoC server MAY initiate the user plane adaptation procedure.

4 Intellectual Property Rights Considerations

None known.

5 Recommendation

It is recommended that the high-level description in section 3 shall be included in the AD.
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