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Introduction
In typical video codec implementations for 3G-324M, interfaces are provided to configure basic parameters of video codec, for example, target_bitrate, max_frame_rate, max_qp, and intra_refresh_period. These parameters are typically set by vendors and remain fixed during session or in many cases, life span of UE.
If the same interface is available in MTSI, target_bitrate can be controlled by IMS or TMMBR during session and range of this parameter is likely to be wider than that of 3G-324M, which is almost fixed at 47~49 kbps. In [1], it is recommended that while target_bitrate is controlled during rate adaptation, max_frame_rate and max_qp are appropriately controlled such that a balance is maintained between spatial quality and temporal resolution, which matches the bit rate and image size.
In this contribution, we introduce that the last parameter, intra_refresh_period, needs also to be appropriately controlled to match the bit rate and packet loss rate, to facilitate the operation of quality-recovery techniques, such as intra-refreshing or rate adaptation, which are pertinent to the situations.
Typical Operating Conditions for Intra-refreshing

When video AL-SDUs of 3G-324M are rarely lost, an effective strategy is to encode as many predicted frames as possible and recover the damaged quality from occasional data loss with intra-refreshing, i.e., by transmitting H.245 videoFastUpdatePicture command. In [2], [3], we introduced the limitations of intra-refreshing observed in WCDMA and showed that unnecessary intra-refreshing could reduce the video quality.
Therefore in [4], it is implicitly recommended that the MTSI client in terminal should take the action only when it is deemed necessary. When the requests for intra-refreshing occur more frequently, the probability of unnecessary intra-refreshing, visualized in Figure 1 of [2] increases, so does the probability that the transmitted videoFastUpdatePicture command is lost. Therefore in poor transmission conditions, an effective encoding strategy is to reduce the proportion of predicted frames, to avoid long error propagation, which is visually annoying.
Since in 3G-324M, there exists no mechanism to transport the information on transmission results to the sender, such as the RTCP reports or TMMBR in MTSI, encoding of predicted frames has not been considered as dynamically controllable. Typically intra_refresh_period predicted frames are encoded between two intra frames unless a videoFastUpdatePicture command is received. We believe that in general, intra-refreshing will be effective only when the bit rate and packet loss rate are both low. Note that PSTN was the original target access technology for H.324, the parent standard of 3G-324M.
Since the BLER targets of typical WCDMA networks necessitate intra-refreshing frequently, albeit the recommended value of 0.1%, usual implementation practices for 3G-324M are to encode an intra frame per 1~3 seconds, i.e., to let 3G-324M operate without much dependence on intra-refreshing.

Typical Operating Conditions for Rate Adaptation

MTSI is expected to operate at bit rates higher than or equal to that of 3G-324M. MTSI client in terminal will enter adaptation states once the transmission path does not seem to sustain the negotiated bit rate. In situations where a noticeable proportion of video packets are lost, frequent requests for intra-refreshing can overwhelm the sender. As long as the error propagates, proper operation of rate adaptation might not be sufficient to guarantee acceptable video quality.
An effective strategy in this case might be to reduce the period between intra frames such that a periodically-encoded intra frame arrives earlier than a requested intra frame and therefore intra-refreshing is not necessary. MTSI client in terminal then needs only to concentrate on rate adaptation.

Figure 1 identifies the conditions where the two techniques excel respectively on packet loss rate vs. bit-rate plane. As the bit rate increases, gain in the spectral efficiency from encoding predicted frames decreases and intra frames can be inserted more frequently. As the packet loss rate increases, stopping error propagation by intra-refreshing becomes less effective. On the other hand, rate adaptation exhibits its value when both the bit rate and packet loss rate are high but error propagation can be avoided by frequent encoding of intra frames.
Considering the diverse environments in which MTSI will operate, a flexible strategy will be to encode as many predicted frames as possible between two intra frames for situations where intra-refreshing is effective and encode a small number of predicted frames for situations where rate adaptation is effective. Unlike 3G-324M, MTSI can estimate or receive the information on transmission path.
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Figure 1. Operational conditions for MTSI where intra-refreshing and rate adaptation are effective
Proposal
Based on the above observations, we propose to caution the implementation such that the aspects on the variable encoding of predicted video frames are considered by including the following paragraph in [5]. How to control the encoding process is naturally left to the discretion of the implementation.
*** Start change 1 ***
10.3
Video

MTSI clients receiving RTCP Receiver Reports (RR) indicating nonzero packet loss should adjust their outgoing bitrate accordingly (see RFC 3550 [9]). Note that for IMS networks, which normally have nonzero packet loss and fairly long round-trip delay, the amount of bitrate reduction specified in RFC 3448 [56] is generally too restrictive for video and may, if used as specified, result in very low video bitrates already at (for IMS) moderate packet loss rates.

It is recommended that a video sender adapts its video output rate based on RTCP reports and TMMBR messages. This adaptation should be performed while maintaining a balance between spatial quality and temporal resolution, which matches the bitrate and image size. Some examples are given in clause B.
Since the period of predicted video frames between two intra frames has effects on the handling of packet loss with AVPF NACK and PLI, or rate adaptation with RTCP reports and TMMBR messages, it is recommended that video sender is able to dynamically control the number of predicted frames between intra frames, to facilitate the operation of quality-recovery techniques pertinent to the situations.
If the receiving MTSI client in terminal is made aware of a reduction in downlink bandwidth allocation through an explicit indication of the available bandwidth from the network (e.g. due to QoS renegotiation or handoff to another radio access technology), or from measurements such as increased delay at the receiver it shall notify the sender of the new current maximum bitrate using TMMBR. In this context the TMMBR message is used to quickly signal to the other party a reduction in available bitrate. The sending MTSI client, receiving TMMBR, shall respond by sending TMMBN, as described in CCM [43]. To determine TMMBR and TMMBN content, both sending MTSI client and receiving MTSI client in terminal shall use their best estimates of packet measured overhead size when measured overhead values are not available. If the TMMBR message was sent due to an explicit indication of available bandwidth, the MTSI client in terminal that sent the TMMBR message shall, after receiving the TMMBN, send a SIP UPDATE to the other party to establish the new rate as specified in clause 6.2.7. 

If the receiving MTSI client in terminal is made aware of an increase in downlink bandwidth allocation (determined viaseparate negotiation) through an explicit indication from the network (e.g. due to QoS renegotiation or handoff to another radio access technology) then, if this has not yet occurred, it shall send a SIP UPDATE to the other party to establish the new rate as specified in clause 6.2.7.
*** End change 1 ***
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