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1 Introduction
At the SA4#42 meeting was presented a contribution on non-compound RTCP usage [1]. Due to the closing date of Rel.7 Nokia feels that the introduction of this new feature in MTSI would better fit in the next release of MTSI, given the complexity of the problem, the implications on existing protocol architectures and uncertainty on the performance of this new feature.
However, given new contributions on this topic were presented at this meeting [2, 3], we felt important to provide some important feedback and study the latest contributions more in detail. Since, as stated, the issue needs a considerable time for consideration, this contribution comes unfortunately after the submission deadline.

This document considers the open issues for a total RTCP solution for VoIMS in order to be implemented in MTSI Rel. 7. 
2 General description

In MTSI [5] for speech only operation, if RTCP non-compound packets will be allowed, there will be four RTCP modes of operation:
1. No RTCP
2. RTCP compound
3. RTCP non-compound
4. Combined use of RTCP compound and non-compound packets
The usage of 1 is already in the MTSI specification. This mode excludes the simultaneous utilization of other RTCP modes, and the usage of No RTCP is clearly specified in MTSI. With this mode no RTCP feedback will be used in a VoIMS session.

Mode 2 is possible to be used, for example when there is a session running between a Rel. 7 and another non-Rel.7 terminal (e.g., a Rel. 6 or a non-3GPP terminal). This mode is rules by [6].
Mode 3 is also in practice possible if the configuration parameters for the minimum RTCP transmission interval are such that the minimum RTCP transmission interval for ordinary compound packets is set to a very large value and RTCP compound packets are sent very rarely.
The usage of 4 is envisioned by the recent proposals in [2, 3, 7].
Nokia is looking for a complete and efficient RTCP solution for VoIMS sessions. In particular, there are some unclear aspects of how RTCP should behave in case of mode 2, mode 3 and mode 4 type of operations. In particular, since mode 4 is a mixture of different types of RTCP packets, it has to be understood how the mix should work. Figure 1 shows a graphical representation of the RTCP feedback possibilities within MTSI speech-only sessions. Note that the sum of x% and y% makes the total 100% feedback within a session. In the next sections the identified issues are analyzed separately.
It has to be pointed out that we are aiming at efficient usage of RTCP in all possible cases, and with this contribution we don’t intend to discourage the usage of RTCP compound packets.
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3 Issue 1 – Mode 2 operation
Normal RTCP compound packets usage happens in three cases:

1. In a Rel. 7 <-> Rel. 6 MTSI speech call;

2. In a Rel. 7 <-> non-3GPP speech call.

3. In case mid-boxes drop RTCP non-compound packets.

In general, there shall be a guarantee that RTCP compound packets are limited in size, and that their size does not produce delays or losses because of the RLC layer operations. For efficiency reasons, this maximum size must be clearly defined. If the maximum size is defined, the impact of RTCP traffic on RTP traffic (delay or losses) can be better estimated and managed during a session to improve efficiency.
Typically in AMR multi-rate operations, the bearer is dimensioned to carry the highest AMR mode in a session. With this reasonable assumption and with the goal of minimizing the size of RTCP compound packets, their size could be limited to be three times the size of the RTP packets used (in this case, the highest of the AMR modes used in the session gives the best estimate). Note that two times is the most common case in practical usage scenarios. RTP packets are taken as base units because they are supposed to be fit into single RLC frames. So, they represent the best quantitative estimate.
This restriction maximizes the efficiency of the usage of RTCP compound packets.

4 Issue 2 – Mode 3 operation

If the minimum RTCP transmission interval is very large (in [3] it is recommended to be 10 seconds), then more and more weight is put on non-compound RTCP packets. It is possible that only one compound RTCP packet is used at the beginning during a session, and after that compound packets are used very very rarely. This setting could be justified by the fact that a terminal implementation might wish to almost eliminate the use of compound RTCP packets, in order to reduce to zero the potential losses derived by RTCP compound packets. This is essentially a conservative approach.
In this case, there is the problem of conveying the same information that RTCP compound packets are carrying, but using non-compound packets. If fact, non-compound  packets can be used not only to carry APP packets for adaptation purposes, but also SR, RR and SDES packets. No doubt that the information contained in these packets is very useful to a session participant.
SR, RR and SDES packets could be carried over non-compound RTCP packets for example in a cyclic or any other suitable way. If space allows (within the limits of the maximum size of RTCP packets), then more than one non-compound RTCP packet can be stacked to form a semi-compound RTCP packet (smaller than a compound RTCP packet), to increase efficiency.
Sending SR, RR and SDES packets over non-compound RTCP packets allows:

1. To convey useful feedback that would be otherwise not carried, or carried much more infrequently

2. Avoid losses derived by the usage of RTCP compound packets.

5 Issue 3 – Mode 4 operation

This mode is typical in a Rel. 7 <-> Rel. 7 speech call. Here the issue is how to handle the uncertainty that the RTCP non-compound packets are not received from the other party. The fallback to compound RTCP packets is a reasonable solution. The proposal described in [2] suggests that the receiver tries a certain number of times to send non-compound RTCP packets before switching to RTCP compound packets. However, it is unclear how long a receiver should wait to be sure that non-compound RTCP packets are not received by the other party and at the same time ensure the most efficient adaptation. Nokia does not have a proposal to solve this problem at this meeting.
6 Proposal
Nokia believes that this feature would be a good study item for Rel. 8 MTSI. However, if this feature is still considered for Rel. 7 and it receives broad support in SA4, Nokia may agree on the adoption of RTCP non-compound packets in Rel. 7, provided that all the issues reported in this document are solved in a satisfactory way in Rel. 7 at the same time as RTCP non-compound packets are introduced in the MTSI specification.
Since the motivation for the existence of RTCP non-compound packets is only to improve the speech quality in VoIMS session, and the benefits for video sessions are today unclear, Nokia proposes that the usage of RTCP non-compound packets, if adopted, is limited to MTSI sessions that make use of only speech.

In addition, due to the uncertainties of the performance gains offered by RTCP non-compound [2], Nokia proposes that RTCP non-compound, if adopted, is supported as optional feature in MTSI terminals for Rel. 7.

The CR drafted in [4] reflects the implementation of the proposed updates to [3].
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