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1. Introduction
There have been some discussions in both CT3 and CT4 if the "peak data rate" (pdr) or the "sustainable data rate" (sdr) within the "traffic management" (tman) package, ITU-T H.248.53, is more appropriate to control bandwidth policing over the Ix interface. Related stage 2 CRs have been postponed and TS 29.238 marks the applicable properties within the tman package as FFS.

The current contribution aims to further investigate the meaning of the data rate parameters in order to give recommendation about the most suitable parameter.

Related changes for the Ix interface are proposed in C3-091252, C3-091265 and C4-093121.
Corresponding changes for the Iq interface are proposed in C4-093124 and C4-093125.
2. Status at the Ia interface
Support of the "tman" package and both the "peak data rate" (pdr) or the "sustainable data rate" (sdr) is mandated for both Ia v2 and Ia v3. Support of tman/dvt (delay variation tolerance) and tman/mbs (maximum burst size) is also mandated.
3. Status at the Iq interface
In TS 29.334, support of the "tman" package and the "peak data rate" (pdr) is mandated, and support of the "sustainable data rate" (sdr) is ffs.
4. Discussion
Interpretation of sdr and pdr parameters
For the Ix and Iq interfaces, the version 1 of the tman package as defined in ETSI TISPAN TS 102 333 is used. Tman v1 does not contain any clear definition of the terms "sustainable data rate" and "peak data rate" and no related clarifications in the description of those properties.

From the words "peak" and "sustainable", it can be assumed that the sdr is computed by averaging the data rate over a longer period of time than for the pdr. However, no such averaging time periods are defined for either parameter.

ITU-T H.248.53 Appendix 2, which claims to contain an informative copy of the tman package version 1, contains some clarifications in the procedures part of the package (that is not really contained in ETSI TISPAN TS 102 333):

The interpretation of these properties (i.e. pdr, sdr, dvt and mbs) is dependent on the type of

transport is associated with the H.248 Terminations, for example, ATM or IP. The package makes

no assumptions as to what layers (e.g. layer 2 or layer 3) are included in the properties and therefore

it is recommended to include the exact interpretations in a profile, e.g. based on parameter mapping

guidelines according clause 9.
It may thus be desirable to further clarify the meaning of the bandwidth parameters in 3GPP:

· One area of clarification could be that the bandwidth is calculated using the packet size from IP layer upwards.
· Another area of clarification relates to averaging times. As an alternative to specifying an averaging time, a bucket size could be recommended, or default values for delay variation tolerance and/or maximum burst size could be defined (see below)

Interpretation of sdr and pdr parameters according to H.248.53, Clause 9.
In H.248.53, Clause 9.4, recommendations for IP are provided. Policing is based on some leaky bucket algorithms dependent upon both data rate and bucket size: "The bucket size specifies roughly the extent to which the data rate can exceed the peak or sustainable level for short periods of time"
Different bucket sizes will be used for peak and sustainable data rate, but no fixed values are given. If ITU-T Y.1221 is used according to Clause 9.4.2 of H.248.53, or if IETF RFC 2216 is used according to Clause 9.4.3 of H.248.53, the peak bucket sizes are rather derived using tman/dvt (delay variation tolerance) and the sustainable bucket size using the tman/mbs (maximum burst size) parameter. 
One important conclusion from this is that the peak data rate is calculated on a time scale suitable to correct delay variations due to jitter.

In contrast, the sustainable data rate is calculated on a time scale suitable to correct the maximum burst size of traffic and is thus suitable also for bursty traffic.

We anticipate that much of the traffic encountered in 3GPP will be bursty to some extent as further demonstrated below.
RTCP bursts
Most relevant media in 3GPP use RTP transport. The usage of RTCP is recommended in combination with RTP by RFC 3550. 3GPP should therefore choose a bandwidth policing capable of supporting RTCP without dropping packets. 

RTCP packets constitute bursts on top of the RTP stream:
RTCP packets are only sent every couple of seconds with statistical variations and are typical several times the size of RTP packets. For example an AMR(12.2 kHz)/ RTP/UDPIPv4 speech packet has a size 60 bytes, but an RTCP/UDP/IPv4 packet a size of at least around 120 byte. Thus RTCP packets may lead to severe bandwidth burst if a bandwidth is calculated over short time periods.
Assuming that an extra 5% percent of bandwidth are reserved for RTCP as recommended by RFC 3550, and that an RTCP packet has twice the size of an RTP packet, an averaging over at least n=40 packets is required, as can be derived from n+2 <= 1.05 n. With a packet rate of 50 packets per second as used for AMR (20 msec sampling period), it can be derived that the minimum averaging time should be in the order of 1 second..
Video traffic
Video traffic is also frequently bursty in nature. For instance, full frames are transmitted from time to time and delta information in between. Bursts in the order of 200 msec length are typical.
Available information at the MGC

Bandwidth information can be derived with relative ease from SDP, as 3GPP mandates that "b:AS" information is provisioned for all media. According to RFC 4566, for RTP-based applications, b:AS gives the RTP "session bandwidth" as defined in Section 6.2 of RTC 3550. RFC 3550 recommends that the fraction of the session bandwidth added for RTCP be fixed at 5%. Thus, b:AS takes the RTCP bursts into account and translates directly into the "sustainable data rate". In contrast, deriving the shorter peak data rate would require that b:AS is multiplied with some media specific (size and frequency of RTP packets?) correction factor to avoid an undue dropping of packets.
Interpreting sdr and pdr at the gateway as recommended in Clause 9 of H.248.53 requires that the gateway also has information about maximum burst size mbr and delay variation tolerance dvt, respectively. 

However, the provisioning of dvt and/or mbr by the controller only has advantages if the controller has intimate knowledge about the characteristics of the media. Otherwise, default values are likely to be used which can also be directly configured at the gateway. Supplying these parameters is also in conflict with the current intention in 3GPP to only supply the bandwidth parameter.  As an alternative to provisioning dvt and/or mbr, these values could be configured at the gateway, or 3GPP could provide direct recommendations either about the bucket size applicable for sdr and/or for pdr, or about averaging times applicable with sdr or pdr.

One Stage vs. two stage policing
H.248.53 contains example configuration in Annex I.2 showing "one-stage policing" and "two stage policing":
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Obviously, the two stage policing would lead to more complexity and probably also to extra cost. The simultaneous provisioning of sustainable and peak data rate for one termination might require that such a two stage policing is performed at the gateway. 

The technical realisation of "sustainable data rate" and "peak data rate" policing at the gateway is likely to be identical apart from a different dimensioning of the bucket size.

It is therefore recommended that 3GPP does not require support of two-stage policing from the gateway and preferably selects a single bandwidth parameter for the Ix and Iq interfaces. 
5. Conclusions
1. It is desirable to further clarify the meaning of the bandwidth parameters in 3GPP:

a. The bandwidth is calculated using the packet size from IP layer upwards.

b. Averaging times that a sufficiently long to average out both jitter and packet bursts of the expected media types are recommended for the bandwidth calculation

2. It is recommended that 3GPP does not require support of two-stage policing from the gateway and preferably selects a single bandwidth parameter for the Ix and Iq interfaces. 

3. The sustainable data rate is calculated on a time scale suitable to correct the maximum burst size of traffic. As much of the traffic encountered in 3GPP is bursty in nature (e.g. RTCP bursts), and the SDP b:AS information also includes the overhead of RTCP bursts, the sustainable data rate is well suited for the Ix and Iq interfaces.
