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1. Introduction

Voice is one of the most important services at 5G era. 3GPP SA2 has agreed EPS fallback for voice to continue using IMS to provide voice service, in [1], [2]. This contribution is to discuss RAN3 impact to support EPS fallback for IMS voice.
2. Discussion
The call flow for EPS fallback for IMS voice is agreed by SA2 as:

Figure 1 describes the EPS fallback procedure for IMS voice as specified by SA2.When the UE is served by the 5GC, the UE has one or more ongoing PDU Sessions each including one or more QoS Flows. 
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Figure 1: EPS Fallback for IMS voice

1. UE camps on NG-RAN in the 5GS and an MO or MT IMS voice session establishment has been initiated.

2. Network initiated PDU Session modification to setup QoS flow for voice reaches the NG-RAN (see N2 PDU Session Request in clause 4.3.3 of TS 23.502).

3. If NG-RAN is configured to support EPS fallback for IMS voice and decides to trigger fallback to EPS, taking into account on UE capabilities, N26 availability, network configuration and radio conditions.

4. NG-RAN responds indicating rejection of  the PDU Session modification to setup QoS flow for IMS voice received in step 2 by N2 PDU Session Response message towards the SMF with an indication that mobility due to fallback for IMS voice is ongoing.

5. NG-RAN may initiate measurement report solicitation from the UE including E-UTRAN as target.

6. NG-RAN initiates either handover (see clause 4.11.1.2.1 of TS 23.502), or AN Release via inter-system redirection to EPS (see clause 4.2.6), taking into account UE capabilities.

7. When the UE is connected to EPS: 

7a. in case of 5GS to EPS handover, see clause 4.11.1.2.1 of TS 23.502, and in case of inter-system redirection to EPS with N26 interface, see clause 4.11.1.3.2 of TS 23.502. In either case the UE initiates TAU procedure; or

7b. in case of inter-system redirection to EPS without N26 interface, see clause 4.11.2.2 of TS 23.502. In that case the UE initiates the TAU or Attach with PDN request with request type Handover

Editor’s Note: Conditions (e.g. HO attach capability) for network to trigger the EPS fallback to ensure predictable behavior is FFS.
8. After completion of the mobility procedure to EPS, the SMF/PGW re-initiates the setup of the dedicated bearer for IMS voice.

9. The IMS voice session establishment is continued.

At least for the duration of the voice call in EPS the E-UTRAN is configured to not trigger any handover to 5GS.

Based on the EPS fallback procedure, the impact on RAN3 can be observed including:

-
EPS Fallback for IMS voice shall be supported in Rel15.
-
NG-RAN shall initiate either handover or redirection when receives a PDU Session Modification procedure to setup QoS flow for IMS voice.

-
NG-RAN shall respond indicating rejection of the PDU Session modification to setup QoS flow for IMS voice received with an indication that mobility due to fallback for IMS voice is ongoing.

Based on the observations, it is proposed
Proposal 1: EPS fallback for voice shall be supported in Rel-15.

In order to support EPS fallback, it is proposed:

Proposal 2: The NG-RAN shall initiate either handover or redirection when receives a PDU Session Setup Request Transfer IE to setup the QoS flow for IMS voice.

Proposal 3: NG-RAN shall respond the rejection of the QoS flow setup for IMS voice with an indication in the QoS Flows Failed to Setup List IE that handover/redirection due to fallback for IMS voice is ongoing.

3. Conclusion
In this contribution, we discuss RAN3 impact according to SA2 progress to enable EPS fallback for IMS voice and have the following proposals:
Proposal 1: EPS fallback for voice shall be supported in Rel-15.

In order to support EPS fallback, it is proposed:

Proposal 2: The NG-RAN shall initiate either handover or redirection when receives a PDU Session Setup Request Transfer IE to setup QoS flow for IMS voice.

Proposal 3: NG-RAN shall respond the rejection of the QoS flow setup for IMS voice with an indication in the QoS Flows Failed to Setup List IE that handover/redirection due to fallback for IMS voice is ongoing.
The pCR to TS 38.413 is provided in the Annex.

4. Reference
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5. Annex

-------------------------------------------------------1st Change -----------------------------------------

8.2.1
PDU Session Resource Setup

8.2.1.1
General

The purpose of the PDU Session Resource Setup procedure is to assign resources on Uu and NG-U for one or several PDU Session Resources and the corresponding QoS flows, and to setup corresponding Data Radio Bearers for a given UE. The procedure uses UE-associated signalling.
Editor’s Note:
Further details are FFS.
8.2.1.2
Successful Operation
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Figure 8.2.1.2-1: PDU session resource setup: successful operation

The AMF initiates the procedure by sending a PDU SESSION RESOURCE SETUP REQUEST message to the NG-RAN node.

-
The PDU SESSION RESOURCE REQUEST message shall contain the information required by the NG-RAN node to setup PDU session related NG-RAN configuration consisting of at least one PDU Session Resource for each PDU Session Resource to setup included in PDU Session Resource To Be Setup Item IE.
Upon reception of the PDU SESSION RESOURCE SETUP REQUEST message, and if resources are available for the requested configuration, the NG-RAN node shall execute the requested NG-RAN configuration and allocate associated resources over NG and over Uu for each PDU session listed in the PDU Session Resource To Be Setup Item IE. 
For each requested PDU session, if resources are available for the requested configuration, the NG-RAN node shall establish at least one or several Data Radio Bearers and associate each accepted QoS flow of the PDU session to a Data Radio Bearer established. 
For each PDU session successfully established the NG-RAN node shall pass to the UE the NAS-PDU IE, if available, and the value contained in the PDU Session ID IE received for the PDU Session. The NG-RAN node shall not send to the UE the NAS PDUs associated to the failed PDU sessions. 
For each PDU session the NG-RAN node shall store the transport layer address and the tunnel endpoint included in the PDU Session Setup Request Transfer IE contained in the PDU SESSION RESOURCE SETUP REQUEST message and use it as the uplink termination point for the user plane data for this PDU session.

For each PDU session, if the Additional Transport Layer Information IE is included in the PDU Session Setup Request Transfer IE contained in the PDU SESSION RESOURCE SETUP REQUEST message, the NG-RAN node may forward the transport layer address and the tunnel endpoint to the S-NG-RAN node as the uplink termination point for the user plane data for this PDU session split in different tunnel.

For each PDU session for which the PDU Session Type IE is included in the PDU SESSION RESOURCE SETUP REQUEST message and is not set to “IPv4” nor “IPv6” [values FFS], the NG-RAN node shall not perform header compression for the concerned PDU session.

For each PDU session for which the S-NSSAI IE is included in the PDU SESSION RESOURCE SETUP REQUEST message the NG-RAN node shall store the Network Slice Selection Assistance Information corresponding to the concerned PDU session and use it as specified in TS 38.300 [8]. 

For each PDU session for which the Security Indication IE is included in the PDU SESSION RESOURCE SETUP REQUEST message and Integrity Protection Indication IE is set to “true”, the NG-RAN node shall perform user plane integrity for the concerned PDU session. Otherwise, the NG-RAN node shall not perform user plane integrity for the concerned PDU session.
For each PDU session in the PDU SESSION RESOURCE SETUP REQUEST message the NG-RAN node shall enforce the traffic corresponding to the received PDU Session Resource Aggregated Maximum Bit Rate IE. The NG-RAN node shall use the received Aggregate Maximum Bit Rate for the concerned PDU session and concerned UE as specified in TS 23.501 [9].
For each QoS flow requested to be setup the NG-RAN node shall take into account the received QoS Flow Level QoS Parameters IE. For each QoS flow the NG-RAN node shall establish or modify the resources according to the values of the Allocation and Retention Priority IE (priority level and pre-emption indicators) and the resource situation as follows: 

-
The NG-RAN node shall consider the priority level of the requested QoS flow, when deciding on the resource allocation.

-
The priority levels and the pre-emption indicators may (individually or in combination) be used to determine whether the QoS flow setup has to be performed unconditionally and immediately. If the requested QoS flow is marked as “may trigger pre-emption” and the resource situation requires so, the NG-RAN node may trigger the pre-emption procedure which may then cause the forced release of a lower priority QoS flow which is marked as “pre-emptable”. Whilst the process and the extent of the pre-emption procedure are operator-dependent, the pre-emption indicators shall be treated as follows:

1.
The values of the last received Pre-emption Vulnerability IE and Priority Level IE shall prevail.

2.
If the Pre-emption Capability IE is set to “may trigger pre-emption”, then this allocation request may trigger the pre-emption procedure.

3.
If the Pre-emption Capability IE is set to “shall not trigger pre-emption”, then this allocation request shall not trigger the pre-emption procedure.

4.
If the Pre-emption Vulnerability IE is set to “pre-emptable”, then this QoS flow shall be included in the pre-emption process.

5.
If the Pre-emption Vulnerability IE is set to “not pre-emptable”, then this QoS flow shall not be included in the pre-emption process.

6.
If the Priority Level IE is set to “no priority” the given values for the Pre-emption Capability IE and Pre-emption Vulnerability IE shall not be considered. Instead the values “shall not trigger pre-emption” and “not pre-emptable” shall prevail.

-
The NG-RAN node pre-emption process shall keep the following rules [FFS]:
1.
The NG-RAN node shall only pre‑empt QoS flows with lower priority, in ascending order of priority.

2.
The pre-emption may be done for QoS flows belonging to the same UE or to other UEs.

For each QoS flow which has been successfully established, the NG-RAN node stores the mapped E-RAB ID if included in the PDU Session Setup Request Transfer IE contained in the PDU SESSION RESOURCE SETUP REQUEST message and uses it as specified in TS 38.300 [8].
The NG-RAN node shall report to the AMF in the PDU SESSION RESOURCE SETUP RESPONSE message the result for each individual PDU session resource requested to be setup. In particular, for each PDU session resource successfully setup, it shall include the PDU Session Setup Response Transfer IE containing the following information: 

-
The list of QoS flows which have been successfully established in the QoS Flows Setup List IE.
-
The list of QoS flows which have failed to be established, if any, in the QoS Flows Failed to Setup List IE.

-
The transport layer address and tunnel endpoint to be used for the PDU session.
In case of splitting PDU session in UPF, the NG-RAN node shall report to the AMF in the PDU SESSION RESOURCE SETUP RESPONSE message the result for each individual PDU session resource setup in the S-NG-RAN node. It shall include the PDU Session Split In UPF Information Transfer IE containing the above information.

The list of PDU session resources which failed to be setup, if any, shall be reported in the PDU SESSION RESOURCE SETUP RESPONSE message with an appropriate cause value within the PDU Session Resource Setup Failed List IE. 

Upon reception of the PDU SESSION RESOURCE SETUP RESPONSE message the AMF shall, for each PDU session indicated in the PDU Session ID IE, transfer transparently the PDU Session Setup Response Transfer IE to each SMF associated with the concerned PDU session. In case the splitting PDU session is not used by the NG-RAN node, the SMF should remove the Additional Transport Layer Information, if any.
When the NG-RAN node reports unsuccessful establishment of a QoS flow, the cause value should be precise enough to enable the SMF to know the reason for an unsuccessful establishment.
Upon reception of the PDU SESSION RESOURCE SETUP REQUEST message to setup a QoS flow for IMS voice, if successful IMS voice over NR-RAN is not able to be supported, the NG-RAN node shall initiate EPS fallback for IMS voice procedure as specified in TS 23.501 [x]. And the NG-RAN node shall report unsuccessful establishment of the QoS flow in the PDU Session Setup Response Transfer IE with cause value “IMS voice fallback triggered”.
Interactions with Handover Preparation procedure:

If a handover becomes necessary during the PDU Session Resource Setup procedure, the NG-RAN node may interrupt the ongoing PDU Session Resource Setup procedure and initiate the Handover Preparation procedure as follows:

1.
The NG-RAN node shall send the PDU SESSION RESOURCE SETUP RESPONSE message in which the NG-RAN node shall indicate, if necessary, all the PDU session resources failed to be setup with an appropriate cause value.
2.
The NG-RAN node shall trigger the handover procedure.
Editor’s Note:
Further details are FFS.
8.2.1.3
Unsuccessful Operation

Editor’s Note:
Further details are FFS.
8.2.1.4
Abnormal Conditions

Editor’s Note:
Further details are FFS.
-------------------------------------------------------Next Change -----------------------------------------

8.2.3
PDU Session Resource Modify

8.2.3.1
General

The purpose of the PDU Session Resource Modify procedure is to enable configuration modifications of already established PDU Session(s) for a given UE. It is also to enable the setup, modification and release of the QoS flow for already established PDU session(s). The procedure uses UE-associated signalling.
Editor’s Note:
Further details are FFS.
8.2.3.2
Successful Operation


[image: image3.emf]NG-RAN node

PDU SESSION RESOURCE MODIFY REQUEST

PDU SESSION RESOURCE MODIFY RESPONSE

AMF


Figure 8.2.3.2-1: PDU session resource modify: successful operation

The AMF initiates the procedure by sending a PDU SESSION RESOURCE MODIFY REQUEST message to the NG-RAN node.

-
The PDU SESSION RESOURCE MODIFY REQUEST message shall contain the information required by the NG-RAN node, which may trigger the NG-RAN configuration modification for the existing PDU sessions listed in the PDU Session Resource Modify Request Item IEs IE.
Upon reception of the PDU SESSION RESOURCE MODIFY REQUEST message, if the NG-RAN configuration is triggered to be modified and if resources are available for the modified NG-RAN configuration, the NG-RAN node shall execute the configuration modification for the requested PDU session. 
For each PDU session included in the PDU Session Resource Modify Request Item IEs IE:
-
For each QoS flow included in the QoS Flows Add Or Modify Request List IE, based on the QoS Flow Level QoS Parameters IE, the NG-RAN node may establish, modify or release the Data Radio Bearer configuration and may change allocation of resources on NG or Uu accordingly. The NG-RAN node shall associate each QoS flow accepted to setup or modify with a Data Radio Bearer of the PDU session. The associated Data Radio Bearer for the QoS flow accepted to modify may not change.
-
For each QoS flow included in the QoS Flows Release Request List IE, the NG-RAN node shall de-associate the QoS flow with the previously associated Data Radio Bearer.

-
The NG-RAN node shall pass the NAS-PDU IE received for the PDU session to the UE when modifying the PDU session configuration. The NG-RAN node does not send the NAS PDUs associated to the failed PDU sessions to the UE. 
-
The NG-RAN node may change allocation of resources on NG according to the requested target configuration.
-
If the PDU Session Aggregated Maximum Bit Rate IE is included in the PDU Session Resource Modify Request Transfer IE, the NG-RAN node shall use the received Aggregate Maximum Bit Rate for the concerned PDU session and concerned UE as specified in TS 23.501[9].
-
If the UL Transport Layer Information IE is included in the PDU Session Resource Modify Request Transfer IE, the NG-RAN node shall update the transport layer information for the uplink data accordingly for the concerned PDU session.
The NG-RAN node shall report to the AMF, in the PDU SESSION RESOURCE MODIFY RESPONSE message, the result for each PDU session requested to be modified listed in the PDU SESSION RESOURCE MODIFY REQUEST message:

-
For each PDU session which is successfully modified, the PDU Session Resource Modify Response Transfer IE shall be included to report [FFS]: 

1. 
The list of QoS flows which have been successfully setup or modified, if any, shall be included in the QoS Flows Add Or Modify List IE in case the PDU Session Resource Modify procedure is triggered by QoS flow setup or modification.
2. 
The list of QoS flows which have failed to be setup or modified, if any, shall be included in the QoS Flows Failed To Add Or Modify List IE in case the PDU Session Resource Modify procedure is triggered by QoS flow setup or modification.
3. 
The list of QoS flows which have been successfully released, if any, shall be included in the QoS Flows Release List IE in case the PDU Session Resource Modify procedure is triggered by QoS flow to be released.
4. 
The list of QoS flows which have failed to be released, if any, shall be included in the QoS Flows Failed To Release List IE in case the PDU Session Resource Modify procedure is triggered by QoS flow to be released.
-
For each PDU session which failed to be modified, the failure cause shall be included in the Cause IE for each PDU session within the PDU Session Failed To Modify List IE.
For a PDU session or a QoS flow which failed to be modified, the NG-RAN node shall fall back to the configuration of the PDU session or the QoS flow as it was configured prior to the reception of the PDU SESSION RESOURCE MODIFY REQUEST message.
Upon reception of the PDU SESSION RESOURCE MODIFY REQUEST message to setup a QoS flow for IMS voice, if successful IMS voice over NR-RAN is not able to be supported, the NG-RAN node shall initiate EPS fallback for IMS voice procedure as specified in TS 23.501 [x]. And the NG-RAN node shall report unsuccessful establishment of the QoS flow in the PDU Session Setup Response Transfer IE with cause value “IMS voice fallback triggered”.
Interactions with Handover Preparation procedure:

If a handover becomes necessary during the PDU Session Resource Modify procedure, the NG-RAN node may interrupt the ongoing PDU Session Resource Modify procedure and initiate the Handover Preparation procedure as follows:

1.
The NG-RAN node shall send the PDU SESSION RESOURCE MODIFY RESPONSE message in which the NG-RAN node shall indicate, if necessary, all the PDU sessions failed with an appropriate cause value, e.g. [FFS].
2.
The NG-RAN node shall trigger the handover procedure. 

Editor’s Note:
Further details are FFS.
8.2.3.3
Unsuccessful Operation

Editor’s Note:
Further details are FFS.
8.2.3.4
Abnormal Conditions

Editor’s Note:
Further details are FFS.
-------------------------------------------------------Next Change -----------------------------------------

9.3.1.24
QoS Flow List

This IE contains a list of QoS flows with a cause value. It is used for example to indicate failed QoS flow(s), QoS flow(s) to be released or QoS flow(s) not fulfilled any more.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	QoS Flow Item IEs
	
	1..<maxnoofQoSFlows>
	
	
	EACH
	reject

	>QoS Flow Indicator [FFS]
	M
	
	<ref>
	
	-
	

	>Cause
	M
	
	9.3.1.2
	
	-
	


-------------------------------------------------------Next Change -----------------------------------------

9.3.1.2
Cause

The purpose of the Cause IE is to indicate the reason for a particular event for the NGAP protocol.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE Cause Group
	M
	
	
	

	>Radio Network Layer
	
	
	
	

	>>Radio Network Layer Cause 
	M
	
	ENUMERATED
(Unspecified, IMS Voice, IMS voice fallback triggered, …)
	

	>Transport Layer
	
	
	
	

	>>Transport Layer Cause
	M
	
	ENUMERATED
(Unspecified,
…)
	

	>NAS
	
	
	
	

	>>NAS Cause
	M
	
	ENUMERATED (

Unspecified, 

…)
	

	>Protocol
	
	
	
	

	>>Protocol Cause
	M
	
	ENUMERATED
(Transfer Syntax Error,
Abstract Syntax Error (Reject),
Abstract Syntax Error (Ignore and Notify),
Message not Compatible with Receiver State,

Semantic Error,

Abstract Syntax Error (Falsely Constructed Message), Unspecified, …)
	

	>Misc
	
	
	
	

	>>Miscellaneous Cause
	M
	
	ENUMERATED
(, …)
	


The meaning of the different cause values is described in the following table. In general, “not supported” cause values indicate that the related capability is missing. On the other hand, “not available” cause values indicate that the related capability is present, but insufficient resources were available to perform the requested action.
	Radio Network Layer cause
	Meaning

	Unspecified
	Sent for radio network layer cause when none of the specified cause values applies.

	IMS voice fallback triggered
	The setup of QoS flow is failed due to EPS fallback for IMS voice using handover or redirection.
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9. IMS Voice session establishment continued
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5. Optional Measurement Report Solicitation
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