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23.15
Support for MMTEL voice and video enhancements

23.15.1
RAN-assisted codec adaptation
RAN-assisted codec adaptation provides a means for the eNB to send codec adaptation indication with recommended bit rate to assist the UE to select or adapt to a codec rate for MMTEL voice or MMTEL video. The RAN-assisted codec adaptation mechanism supports the uplink/downlink bit rate increase or decrease. 

For uplink or downlink bit rate adaptation, eNB may send a recommended bit rate to the UE to inform the UE on the currently recommended transport bit rate on the local uplink or downlink, which the UE may use in combination with other information to adapt the bit rate, e.g. the UE may send a bit rate request to the peer UE via application layer messages as specified in TS 26.114 [74], which the peer UE may use in combination with other information to adapt the codec bit rate. The recommended bit rate is in kbps at the physical layer at the time when the decision is made.

The recommended bit rate for UL and DL is conveyed as a MAC Control Element (CE) from the eNB to the UE as outlined in Figure 23.15.1-1.
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Figure 23.15.1-1: UL or DL bit rate recommendation
Based on the recommended bit rate from the eNB, a UE may initiate an end-to-end bit rate adaptation with its peer (UE or MGW). The UE may also send a query message to its local eNB to check if a bit rate recommended by its peer can be provided by the eNB. The UE is not expected to go beyond the recommended bit rate from the eNB.

The recommended bit rate query message is conveyed as a MAC Control Element (CE) from the UE to the eNB as outlined in Figure 23.15.1-2.
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Figure 23.15.1-2: UL or DL bit rate recommendation query

A prohibit timer can be configured per logical channel by the network to limit UEs sending frequent query MAC CEs. Independent prohibit timers are used for each direction (uplink and downlink) to prohibit the UE from retransmitting exactly the same query MAC CE to the eNB during the configured time.
23.15.2
MMTEL signalling optimization
In case of network congestion (e.g. maximum number of users that can be connected, poor radio conditions, etc), an operator may want to prioritize MMTEL voice/MMTEL video access. For both type of accesses, the MO voice call cause value is used.

During the re-direction procedure, upon eNB decision to perform redirection to another E-UTRAN frequency, the eNB sends UE CONTEXT RELEASE REQUEST message with the Inter-RAT Redirection value. Upon receiving UE CONTEXT RELEASE REQUEST message with the specific cause value, the MME keeps the GBR bearer for the voice service for a while. The time of keeping the voice GBR bearer should be long enough to allow the UE to recover after redirection. On the UE side, if the UE receives the RRC Connection Release message with redirection and the voice call is ongoing, the UE keeps the call in the application layer. After the UE re-accesses the network, the voice GBR bearer can be recovered immediately.

23.15.3
MMTEL voice quality/coverage enhancements
In order to enhance the voice quality and coverage, the techniques for PUSCH coverage enhancement introduced in Rel-13 for CE Mode A can be configured also for UEs in non-CE mode. These techniques are applied in a new PUSCH enhancement mode and include:

-
PUSCH subframe repetition with intra-bundle or inter-bundle frequency hopping and

-
UL asynchronous HARQ operation.

The PUSCH enhancement mode can be enabled only on PCell. In the PUSCH enhancement mode, the PUSCH maximum bandwidth is 20MHz. The UE transition between normal mode and PUSCH enhancement mode is controlled and triggered by RRC signalling, As part of the transition procedure, the UL HARQ operation switches between synchronous (normal mode) and asynchronous (PUSCH enhancement mode), with a partial MAC reset.
PUSCH coverage enhancement requires that air interface delay budget can be relaxed to increase the robustness of the transmission. Such relaxation may be achieved when a UE in good coverage indicates a preference to the eNB to reduce the local air interface delay by sending a DelayBudgetReport message with ueReportCause as type1 to decrease the DRX cycle length, so that the E2E delay and jitter can be reduced. The peer UE in bad coverage can send a DelayBudgetReport message with ueReportCause as type2 to its eNB to indicate a preference on Uu air interface delay adjustments, see TS 36.331 [16], TS 36.211 [4] and TS 36.213 [6]. Based on the UE report and other information, the E-UTRAN may configure the UE with coverage enhancement techniques. When the UE detects changes such as end-to-end MMTEL voice quality or local radio quality, the UE may inform the eNB its new preference by sending DelayBudgetReport messages with updated contents.
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