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First Modified Subclause
[bookmark: _Toc517229209]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
[bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4]-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2".
[3]	3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".
[4]	3GPP TS 38.401: "NG-RAN; Architecture description".
[5]	3GPP TS 33.501: "Security Architecture and Procedures for 5G System".
[6]	3GPP TS 38.321: "NR; Medium Access Control (MAC) protocol specification".
[7]	3GPP TS 38.322: "NR; Radio Link Control (RLC) protocol specification".
[8]	3GPP TS 38.323: "NR; Packet Data Convergence Protocol (PDCP) specification".
[9]	3GPP TS 37.324: "NR; Service Data Protocol (SDAP) specification".
[10]	3GPP TS 38.304: "NR; User Equipment (UE) procedures in idle mode".
[11]	3GPP TS 38.306: "NR; User Equipment (UE) radio access capabilities".
[12]	3GPP TS 38.331: "NR; Radio Resource Control (RRC); Protocol specification".
[13]	3GPP TS 38.133: "NR; Requirements for support of radio resource management".
[14]	3GPP TS 22.168: "Earthquake and Tsunami Warning System (ETWS) requirements; Stage 1".
[15]	3GPP TS 22.268: "Public Warning System (PWS) Requirements".
[16]	3GPP TS 38.410: "NG-RAN; NG general aspects and principles".
[17]	3GPP TS 38.420: "NG-RAN; Xn general aspects and principles".
[18]	3GPP TS 38.101: "NR; User Equipment (UE) radio transmission and reception".
[19]	3GPP TS 22.261: "Service requirements for next generation new services and markets".
[20]	3GPP TS 38.202: "NR; Physical layer services provided by the physical layer"
[21]	3GPP TS 37.340: "NR; Multi-connectivity; Overall description; Stage-2".
[22]	3GPP TS 23.502: "Procedures for the 5G System; Stage 2".
[23]	IETF RFC 4960 (2007-09): "Stream Control Transmission Protocol".
[24]	3GPP TS 26.114: "Technical Specification Group Services and System Aspects; IP Multimedia Subsystem (IMS); Multimedia Telephony; Media handling and interaction".
[25]	IETF RFC 3168 (09/2001): "The Addition of Explicit Congestion Notification (ECN) to IP".
[26]	3GPP TS 38.413: "NG-RAN; NG Application Protocol (NGAP)".
[xx]	3GPP TS 24.501: "NR; Non-Access-Stratum (NAS) protocol for 5G System (5GS)".
Next Modified Subclause
16.2	IMS Voice
16.2.0	Support for IMS voice
For IMS voice support in NG-RAN, the following is assumed:
-	Network ability to support IMS voice sessions, i.e. ability to support QoS flows with 5QI for voice and IMS signalling (see sub-clause 12 and 3GPP TS 23.501 [3]), or through EPC System fallback;
-	UE capability to support "IMS voice over PS", see 3GPP TS 24.501 [xx].
The capabilities indications check is handled at NAS layer. To maintain the voice service in NG-RAN, the UE provides additional capabilities over RRC (see 3GPP TS 38.331 [12]), that are used to determine accurate NR voice support options.
Further MMTEL IMS voice and video enhancements are facilitated by the mechanisms described in the following subclauses. 
[bookmark: _Toc517229210]16.2.1	Support for MMTEL IMS voice and video enhancements
[bookmark: _Toc517229211]16.2.1.1	RAN-assisted codec adaptation
RAN-assisted codec adaptation provides a means for the gNB 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 a bearer associated with configuration of MBR greater than GBR, the recommended uplink/downlink bit rate is within boundaries set by the MBR and GBR of the concerned bearer.
For uplink or downlink bit rate adaptation, gNB 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 3GPP TS 26.114 [24], 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 gNB to the UE as outlined in Figure 16.2.1.1-1.

 
Figure 16.2.1.1-1: UL or DL bit rate recommendation
Based on the recommended bit rate from the gNB, 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 gNB to check if a bit rate recommended by its peer can be provided by the gNB. The UE is not expected to go beyond the recommended bit rate from the gNB.
The recommended bit rate query message is conveyed as a MAC CE from the UE to the gNB as outlined in Figure 16.2.1.1-2.

 
Figure 16.2.1.1-2: 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 gNB during the configured time.
[bookmark: _Toc517229212]16.2.1.2	MMTEL voice quality/coverage enhancements
The air interface delay budget can be relaxed to increase the robustness of the transmission for coverage enhancement. Such relaxation may be achieved when a UE in good coverage indicates a preference to the gNB to reduce the local air interface delay by sending a DelayBudgetReport message to decrease the DRX cycle length, so that the E2E delay and jitter can be reduced. When the UE detects changes such as end-to-end MMTEL voice quality or local radio quality, the UE may inform the gNB its new preference by sending DelayBudgetReport messages with updated contents.
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