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1. Introduction

As highlighted in S2-03xxxx, many issues need to be addressed, in order to optimise the Bearers for support of Voice over IMS. One of these issues is how to efficiently handle RTCP. 
As brought out in S2-03xxxx, RTP and RTCP can be either 

· Multiplexed over a single bearer, as currently defined in TS 23.228

· Separated over different RBs

· The RTCP flow could be removed entirely
The intend of this proposal is to discuss the second approach.

2. Bearer Requirements
This scheme considers the RTP and RTCP flows are delivered to the Access Stratum in two separate flows, this is characterised by,

· Two RABs and two PDP contexts, one for RTP and one for RTCP

· Two RBs, one for each RAB;

· Two PDCP entities, one for each RB;

· One ROHC compressor/decompressor couple for each PDCP entity;

· One Context for each ROHC instance, working with an appropriate ROHC Profile.
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Figure 1. Protocol Architecture for Scheme with RTP/RTCP on Separate Bearers

For transmission, of the RTP and RTCP packets each flow is delivered to distinct PDCP entities, and each PDCP entity delivers packets to its ROHC compressor with an indication of the Context used. 

Reception is analogous to the previous case, except that the delivery to the higher layers is provided on separate bearers and no de-multiplexing from a single bearer is required in the higher layers.

In addition, a binding between the RABs associated to each of the separate RTP and RTCP flows is needed in the SRNC. 

This is for the case of SRNS-Relocation. Moreover, RTCP RAB should not be terminated without terminating the RTP RAB and this may be an issue during busy/congested periods.

There is no additional mechanism foreseen in the RAN. However, a solution for separating RTP and RTCP into different PDP context is needed in the NAS layer.

3. Proposed Solution for Separation of RTP and RTCP

The figure below illustrates how this solution would map onto the network architecture and the bearers involved.
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Figure 2. Solution for Scheme with RTP/RTCP on Separate Bearers

In the example above, there are bearers for each of the RTP media flows. In addition, each of the associated RTCP flows are multiplexed onto a dedicated bearer. There is also a SIP signalling bearer for the SIP signalling information flows.

Each Real-Time media flow of differing QoS maps to a single PDP context, which in turn maps to a RAB. Resources are not shared in the CN and RAN for the RTP flows of differing QoS, but resources can be shared for the RTCP flows.

In the terminal, in order to support the separate RTP and RTCP flows, the UE must be capable of supporting the necessary number of PDP contexts, NSAPI’s, RABs, RBs and DCHs The UE must also be capable of requesting a UMTS QoS for RTCP that would be same as that calculated by the PCF so that media authorisation does not fail in the GGSN. This would imply additional QoS selection rules in the relevant standards group (CN3) in order to support this requirement.

The application in the UE must be capable of ensuring that RTP and RTCP flows are mapped onto the relevant PDP contexts in the UMTS layer. In the case of multiple RTCP flows, the UE application must ensure that the RTCP flows are multiplexed together at the UMTS layer.

No additional changes is foreseen on the RAN.

In the CN, for each media (m) line in the SDP, the PCF authorises BW for RTP and RTCP media flows separately – implying IP flow BW authorisation via the Go interface. The PCF must perform a calculation to ensure that the average BW allocated to the RTCP flow is 5% of the relevant RTP flow bandwidth, which is assumed to have already been accounted for within the original SDP bandwidth request. Furthermore, RTCP flows are multiplexed together – therefore the RTCP bandwidth calculation must take into account the existing RTCP flows and therefore aggregate the bandwidth requirements.

Additional resources are required in the SGSN and GGSN for each real-time media flow activated by the user. Therefore the number of Real-Time PDP contexts will always equal the number of m-lines + 1. This may affect the GGSN performance as there will be m+1 PDP contexts. The flows are policed (UL/DL), and the DL flows must be mapped to the correct PDP context. This processing requirement increases slightly.

The RAB’s allocated by the SGSN for each media flow must comprise of an association in the SGSN especially in the case of SRNS relocation whereby the Iu connections are moved from one RNC to another. Therefore a binding is necessary which must be shared with the RAN to ensure that RTP and RTCP based RAB’s are never (re)-established independently.

The number of allowed NSAPI’s is currently fixed at 11 within 3GPP, this solution minimises the impact on the number of used NSAPI’s.

Finally, RTCP is also used to feed the codec with a measurement of the round trip delay. This assumes that RTCP follows the same route as RTP. Hence, since in this solution they use different bearers, the delay measurement might be offset by a certain time dependent on the QoS of the RTCP bearer as well as the implementation of its radio bearer of the air. The impact of this on the codec behaviour would need to be assessed.

4. Pros and Cons of the Scheme

The pros and cons of the scheme is given below:

· It requires a higher BLER, with respect to the RTP/RTCP muxed solution, to obtain the same FER performances To achieve equivalent voice quality as the existing 12.2 kbps AMR CS call (with BLER target of 1%) 

· Required BLER target is 0.5%

· RTP bearer bandwidth is 16.4 kbps (UDP check sum applied)

· The average RTCP bearer bandwidth is 0.4 kbps

· This would require 2 PDP contexts and RABs per voice call to support RTP& RTCP and thus additional resources in network elements. 

· Since the separation is proposed to be done in the higher layers, changes are required for CN/NAS specifications to split RTP and RTCP on different bearers. No additional changes to RAN standards is foreseen

5. Conclusion

It is proposed that SA2 discuss this scheme along with the alternative schemes for handling RTCP as given in S2-03xxxx and S2-03xxxx and agree on the most optimum solution. It is proposed to liaise with the relevant groups of the decision.
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