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1 Discussion
This contribution is an updated version of S4-AHM198, see change marks.

This contribution includes a simplified description of the system architecture, system functions and procedures that are involved during the session setup procedure. The intention is to give a high-level description without going too much in to too the details. The description focuses on the bandwidth negotiation and the bearer setup for IMS with Evolved Packet Core (EPC) and LTE access. Other core networks and radio access types are expected to have similar functions/nodes although the names may be slightly different.
This description is written such that it can be easily copied into the TR Study on Improved end-to-end QoS handling, [1].
2 Proposal

Adopt the text to be included in the TR Study on Improved end-to-end QoS negotiation.

3 References

[1] S4-131099, “TR 26.9de Study on Improved end-to-end QoS handling”.
3.3
Abbreviations
AF
Application Function
ARP
Allocation and Retention Priority
AVP
Attribute-Value Pair
EPC
Evolved packet Core
GBR
Guaranteed Bitrate
GW
Gateway

LTE
Long Term Evolution
MBR
Maximum Bitrate
PCC
Policy and Charging Control

PCEF
Policy and Charging Enforcement Function

PCRF
Policy Charging and Rules Function
PDN-GW
Packet Data Network Gateway

PGW
PDN-GW
QCI
QoS Class Identifier
SGW
Serving Gateway

4.2
Architecture

IMS uses local resource reservation where each IMS network allocates resources only for its own access.

A simplified description of the functions that are used for the bandwidth negotiation and the bearer setup in EPC and LTE is shown in the figure below. 
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Figure 1. High-level description of the functions that are involved in the bandwidth negotiation and resource reservation in an IMS network when EPC is used.
The resource allocation and bearer setup in EPC/LTE follows the Policy and Charging Control (PCC) procedure in [23.203, 29.212, 29.213 and 29.214] and can on a high level be described as follows (a more detailed description is found in 29.213 Clause 6):

1. The Application Function (AF) analyses the SDP offer and the SDP answer and determines the session information and the media information that should be allocated. Both the session information and the media information are included in the Rx service information.
· The session information includes several bandwidth properties, for example maximum uplink bitrate, maximum downlink bitrate, etc…
· The media description information includes the media properties, for example maximum UL/DL bitrates, codec information, etc. 
2. The AF instructs the Policy Charging and Rules Function (PCRF) to allocate resources for the Service Data Flow. This is done over the Rx interface.

· Before sending the service information to the PCRF, the AF maps the m-lines, c-lines, b-lines and the direction attributes from the SDP to the corresponding Attribute-Value Pairs (AVP) in service information, and the remaining media-related attribute lines in the SDP are included in transparent container AVPs in the service information.
3. The PCRF converts the requested session information into a set of QoS parameters for the Service Data Flow.

· The PCRF can also take other information into account when determining the QoS parameters, for example operator policies and subscription information.
· The PCRF may use media-level SDP attribute lines in the service information to override bandwidth information directly included in the service information.
· The common QoS parameters are: QoS Class Identifier (QCI), and Allocation and Retention Priority (ARP). The additional parameters for GBR bearers are: Maximum Bit Rate (MBR) and Guaranteed Bit Rate (GBR), for uplink and downlink respectively. The additional parameters for non-GBR bearers are: APN aggregated MBR (APN-AMBR), for uplink and downlink, respectively.
4. The PCRF requests the Policy and Charging Enforcement Function (PCEF) to assign the set of QoS parameters to the Service Data Flow through a PCC rule. The PCEF applies the PCC rule(s) to an existing bearer or establishes a dedicated bearer (or bearers) between the UE and the PCEF. This includes sending a bearer setup request or a bearer modification request to the RAN to set up or modify Radio Bearer(s) in accordance with the QoS parameters. The PCEF is located in the Packet Data Network Gateway (PDN-GW), a.k.a. PGW.

5. The PGW monitors the RTP media traffic and enforces compliance to APN-MBR rates for non-GBR bearers by dropping packets that exceed the limit when needed. For GBR bearers the enforcement of the downlink MBR is in PGW and uplink MBR in the RAN. There is also an additional finer-granular service level bandwidth enforcement (per PCC rule) for uplink and downlink in the PGW.
If a non-GBR bearer was requested and if RAN can set up/modify a Radio Bearer with the requested QoS parameter then the RAN does not reserve dedicated resources for the bearer, i.e. the available bandwidth of the radio bearer can be below the MBR and vary over time without any notification from the RAN to the PGW.
If a GBR bearer was requested and if RAN can set up/modify a Radio Bearer with the requested QoS parameters then it is expected that RAN reserves dedicated resources for the bearer based on the requested GBR. If MBR for a bearer is greater than GBR, the available bandwidth for the bearer, for bitrates greater than GBR and up to the requested MBR, is not guaranteed, i.e. the available bandwidth of the radio bearer can be between the GBR and MBR and vary over time without any notification from the RAN to the PGW.
If the RAN cannot set up/modify a Radio Bearer then the bearer setup/modification request will be rejected. The PCRF informs the AF that resources to be associated to the Service Data Flow could not be allocated. The AF may take actions on the SIP session. 
A QoS aware terminal will detect if the available bearer resources (as indicated via GBR and MBR values) for a Service Data Flow are lower than indicated in SDP via the b=AS bandwidth modifier and/or required for media negotiated in SDP. The terminal will then start a new SDP offer/answer to update the media according to the available resources.
4.3
Simple SDP negotiation and bearer setup
The description below provides more details on the handling session setup negotiation and the corresponding bearer allocation for the simple voice-only case.
It is in this case assumed that RAN will set up a MBR=GBR bearer.

The SDP negotiation between the UEs uses the following SDP offer and SDP answer examples:
Table 1.
Example SDP offer/answer for the session setup for a simple narrow-band voice-only VoLTE call (IPv6)
	SDP offer

	m=audio 49152 RTP/AVP 97 98
b=AS:38

b=RS:0

b=RR:2000
a=rtpmap:97 AMR/8000/1

a=fmtp:97 mode-change-capability=2; max-red=220

a=rtpmap:98 AMR/8000/1

a=fmtp:98 mode-change-capability=2; max-red=220; octet-align=1

a=ptime:20

a=maxptime:240

	SDP answer

	m=audio 49152 RTP/AVP 97
b=AS:38

b=RS:0

b=RR:2000
a=rtpmap:97 AMR/8000/1

a=fmtp:97 mode-change-capability=2; max-red=220

a=ptime:20

a=maxptime:240


This means that both clients want to receive 38 kbps RTP media. They also agree on using RS+RR = 2 kbps for RTCP for the RTP session which means 1 kbps per UE since both UEs will be active senders and the RTCP bandwidth is then divided equally between the UEs. The radio bearers should therefore be set up with:

· MBR-UL = GBR-UL = 39 kbps (38 kbps for media and 1 kbps for RTCP)

· MBR-DL = GBR-DL = 39 kbps

4.4
Other system aspects

The following is not considered in this study:

· RTCP bandwidth allocation, since this would either scale the bandwidths with a fixed factor, e.g. 5%, or would add a fixed offset, e.g. 2 kbps.

· ROHC usage, since ROHC is only used between the UE and the eNodeB and the usage is not known on the application layer and therefore does not change the bandwidth values.
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