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1. Introduction
In this contribution we discuss how EVS rate control (and more generally adaptation) should be handled for EVS in UTMS CS networks.
We note that in SA4#85 the following working assumption was agreed in SA4 [1]:
“It was agreed to have a working assumption that CMRs are only sent inband and there is a combination of max rate commands from RNC and CMRs received from UE in MGW.”
We also note that some CRs related to this topic are being discussed in CT3 [2,3,4].

2. Background
The current UMTS CS system with BICC operates as in Fig. 1. The UL and DL rate control are handled independently. The RNC controls directly the UL rate of the local UE.
In the UL, the RNC combines the local rate (derived from radio measurement at RNC) with the requested rate (from the remote network) – see also Distributed and Max Rate Control in TS 25.953, Sec. 6.2.1. For instance, for AMR, the local rate may be set to 5.9 kbit/s based on UL measurements, while the remote side could request a maximum rate of 7.4 kbit/s; in this case, the RNC will take the minimum of both rates. Hence, the RNC combines the local rate decision with the CMR from the remote side.
In the DL, the actual rate is controlled by the remote side. However, if the local RNC detects bad radio conditions (e.g. based on DL measurement reports provided by the local UE) it can send a rate control message (PDU Type 14) to the remote network. This request will go either to the remote RNC in case of TrFO or to the transcoding point in case of non-TrFO.
[image: ]
Fig. 1: User plane over Iu and interfaces in BICC-based UMTS CS networks (with an interconnection to IMS).
3. Discussion
In the current UMTS CS system a UE cannot issue a CMR by itself.  The UE/RNC is a slave/master relationship and rate control is under control of RNC (direct control for UL, indirect control for DL) – the only exception to this principle is the “autonomous mode”, in which the UE may reduce bit rate, without any CMR.
The working assumption adopted in SA4#85 relies on UEs issuing inband CMR for rate control, in a transparent way for the RNC. This represents a significant move from the current UMTS operation, and in principle it would be desirable to keep PDU Type 14 rate control in BICC networks for the Iu interface(s) to minimize system impacts of supporting EVS in UMTS.
If inband CMR is sent over Iu instead of PDU Type 14 packets, the RNC operation may have to be modified to inspect PDU Type 0 packets. Otherwise, this can be problematic in the following example for UL rate adaptation:
· Allowed mode set at call setup (bit rates only): all EVS bit rates from 9.6 to 24.4 kbti/s 
· Local max rate set by local RNC due to bad radio conditions: EVS 9.6 kbit/s
· Remote max rate (requested by inband CMR, transparent to RNC): EVS 24.4 

The only solution is to transfer the Distributed and Max Rate Control “function” from the RNC to the UE for this direction – note that the working assumption only refers to the other direction where the CS-MGW performs Distributed and Max Rate Control .
For the DL rate adaptation, one should clarify under which circumstances the UE should generate a CMR (rate adaptation, other dimensions), given that DL measurement reports are still provided to RNC.
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