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1. Introduction

This paper discusses various elements for setting up a simple end-to-end VoIP call using an AMR codec in the LTE/SAE system. 

This will illustrate that some definitions and information elements in the related call flows (including both PCC and SAE portions) are missing or unclear.
This paper then discusses the steps that can be taken to resolve these open issues.
Note that this paper assumes a scenario whereas the AF is connected to the operator’s PCRF via the Rx interface, and the AF and the PCRF are operated by the same entity. Use cases where there is no Rx are FFS.
2. Assumptions
We take the example of a simple end-to-end VoIP call using AMR codec.

We assume the following about this call:

· The AMR codec can toggle between four modes during a call {4.75, 5.9, 7.4, 12.2}.
· It is desirable to run transcoder free operation, i.e., deliver the voice frame “as is” to the other end point.

· The AMR call will use a “GBR SAE Bearers” (i.e., the SAE bearer will be associated with a GBR and an MBR).
· The parameters associated with the SAE bearer (label, GBR, MBR) are “static” during the duration of the call (although codec mode changes several times and there could be congestion in the network).
· MBR = upper bound on transmission of the user (e.g 12.2 kbps for AMR); GBR = minimum bit rate guaranteed to the user by the operator, could depend on operator policy and subscriber profile.
· Admission Control is based on “GBR” + “MBR” + Service Type (e.g.: VoIP call) as identified by the “Label”
Thus, it is important that the operator be able to set correctly the GBR and MBR for real-time services that use rate-adaptive codecs.
3. Call Flow for VoIP call set-up in SAE [based on current specifications]
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Figure 1 VoIP Call setup using PCC/SAE Architecture

1. The UE initiates a VoIP call by originating SIP signalling directed to the OEP. The SIP INVITE message includes an SDP offer (RFC 4566) containing:
a. Supported codec(s), e.g.: AMR in “m=audio” and “a=rtpmap” parameters
b. Supported mode(s) for the supported codec(s) in “a=fmtp” parameter, e.g: AMR mode: 0, 2, 5, 7

c. MBR, in the “b=” bandwidth parameter (meant to be the proposed maximum bandwidth to be used by the application)
Example: 

m=audio 49120 RTP/AVP 97
b=AS:28.2
b=TIAS:12.2
a=rtpmap:97 AMR/8000/1
a=fmtp:97 mode-set=0,2,5,7;mode-change-period=2;mode-change-neighbor=1
a=maxptime:20 

2. On receipt of the SIP signalling, the SIP Application Server initiates a DIAMETER AAR Request towards the PCRF to provision a PCC rule for the session. Based on PCC specification (TS 29.214), the relevant AVPs contained in this message are:
a. MBR
 UL and DL (derived from SDP)

b. Media Type (derived from SDP)

c. Codec Data (derived from SDP)

Example:

Media-Component-Description ::= < AVP Header: 517 >

{ Media-Component-Number } 

[Media-Sub-Component]

[ AF-Application-Identifier ]

[ Media-Type ]
audio

[ Max-Requested-Bandwidth-UL ]
12.2 kbps

[ Max-Requested-Bandwidth-DL ]
12.2 kbps

[ Flow-Status ]

[ Reservation-priority ]

[ RS-Bandwidth ]

[ RR-Bandwidth ]

[Codec-Data ]
m=audio 49120 RTP/AVP 97
a=rtpmap:97 AMR/8000/1
a=fmtp:97 mode-set=0,2,5,7; mode-change-period=2;
mode-change-neighbor=1
a=maxptime:20 
3. The PCRF currently sends a CCA command message including the PCC rules. The Authorized-QoS AVP in this message contains:

a. QCI (QoS Class)

b. MBR (UL and DL) 
Example:

[ QoS-class ]
TRAFFIC_CLASS_A (0)

[ Maximum-Requested-Bandwidth-UL ]
12.2 kbps

[ Maximum-Requested-Bandwidth-DL ]
12.2 kbps

4. On receipt of the PCC rules, the SAE GW starts initiating the SAE bearer. The Radio Resource message (not fully defined yet) is sent towards the eNB carrying a “QoS Profile” the SAE bearer is associated with (note that MME involvement is FFS). 
5. The “QoS Profile” is derived based on the QCI and MBR.
The QoS Profile is defined as:
a. GBR

b. MBR

c. ARP

d. Label

5. 
The eNB then performs admission control and a Radio Bearer establishment message towards the UE (not fully defined yet ), indicating the GBR and MBR for the bearer.
4. Open Issues
1. How is the GBR made available in the SAE-GW?
a. Message 4 is expected to carry a GBR. The SAE GW only gets information from messages 3. However, message 3 does not carry a GBR

b. The GBR might be derived from the a=fmtp lines for codec, but is that sufficient and scalable to other usages? 
c. The GBR employed over the S1 interface by message 4 is “LTE-specific” (i.e. defined in terms of S1 SDUs). However, it is desirable for the GBR carried over the Gx interface to be specified at IP level. We therefore assume that the PCEF performs a translation between the GBR coming from the PCRF and the GBR needed by the LTE system, if this is needed.
2. QCI and Label:

a. The SAE TR states: “The value of QCI signaled on S7 is identical to the value of Label signaled on S1”. This seems to indicate that there are only as many Labels as QCI.

i. However, how can the few QCIs be sufficient to differentiate various data services and classes of users?

ii. How are the few QCIs mapped to the labels (when it is not decided how many labels are there)?
5. Conclusion


Based on the previous analysis of open issues, the following is proposed:

1. The GBR should be determined by the PCRF and passed to the SAE GW in the Gx interface.
· The PCRF is the most suitable entity to determine the GBR based on Media Type, Codec Data and/or subscriber profile that can be downloaded from the HSS
· The Gx interface needs to be modified accordingly

· The PCEF should perform a translation between the GBR coming from the PCRF and the GBR needed by the LTE system, if this is needed.

2. The label should be determined by the PCRF and passed to the SAE GW over the Gx interface.

· Thus, the goal should be such that the QCI and label are treated as equivalent. 
· The definition of QCI therefore needs to be extended/modified (at least in Rel-8) to encompass the meaning of the label.
4. Radio Resource Assignment [GBR, MBR,ARP, Label]
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� It is assumed (maybe arbitrarily?) that the “Max-Requested-Bandwidth-UL” and “Max-Requested-Bandwidth-DL” correspond to the MBR
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