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1. Introduction
This p-CR proposes the 5G UE for which the IMS voice is available in 5GS and once it has successfully registered to the 5G network, it shall initiate a PDU sesson establishment procedure to establish a PDU session with a defaut QoS flow with 5QI=5 to enable IMS voice available.

2. Reason for Change
[bookmark: _GoBack]In EPS, there is always a default PDN connection established whenever the UE stays in the EMM-REGISTERED state (not consider the attach without PDN connection feature introduced since Rel-13 for CIoT). This default PDN connection could provide "Always online" services for the UE, e.g. for MBB UEs with IMS voice capability.
Now, in 5GS, the PDU session establishment is totally decoupled from the initial registration procedure and it is a common case that the UE stays in the 5GMM-REGISTERED state without any PDU session established. Even though 5GS was defined to provide a converged access to a 5GCN, eMBB is still the main use case supported by 5GS, and typically the 5G phase 1 was only defined to enable eMBB services for the users.
Hence, from user experience perspective, the "Always online" services is still required for eMBB UEs 5GS, typically for eMBB UEs with IMS voice capability. If there is no PDU session established for an eMBB UE with IMS voice capability after it successfully registered to the 5GCN, for IMS voice over 5G, it typically has below big drawbacks:
(1) [bookmark: OLE_LINK3]For MO IMS voice call initiated by the UE, two procedures have to be performed before the call setup: a PDU sessioin establishement procedure to establish a new PDU session with a defaut QoS flow with 5QI=5 and a PDU session modification procedure to create a new QoS flow with 5QI=1 associated with this new PDU session. This will delay the call setup and make a bad user experience, even worsen than VoLTE in 4G;
(2) For MT IMS voice call, it cannot be setup anymore due to so for the 5G network cannot initiate a new PDU session establishment procedure and no trigger to the UE to initiate a UE-requested PDU session establishment procedure. As a result the required defaut QoS flow with 5QI=5 for IMS signalling and QoS flow with 5QI=1 for IMS call cannot be created and the MT voice call is not available. Note that the called UE has successfully registered to the network and hence, the calling UE can initiate an MT vall to it.
Hence, it proposes the 5G UE for which the IMS voice is available in 5GS and once it has successfully registered to the 5G network, it shall initiate a PDU sesson establishment procedure to establish a PDU session with a defaut QoS flow with 5QI=5 to enable IMS voice available. This PDU session shall be kept whenever the UE stays in the 5GMM-REGISTERED state.
The above requirement for IMS voice availability actually was specified in TS 24. 229 annex U, typical in subclause U.3.1.2 and U.2.2.1
[bookmark: _Toc509939890]"U.3.1.2	Availability for calls
This subclause documents the minimal requirements for being available for voice communication services when using 5GS.
A UE shall perform an initial registration as specified in subclause 5.1.1.2 using a QoS flow for SIP signalling (see annex U.2.2.1), if all the following conditions are met:
1)	if the UE is operating in the "voice centric" way;
Editor's note [WI: 5GS_Ph1-IMSo5G, CR: 6020]: The terminology of "voice centric" should be in line with a stage 3.specification when available.
2)	if the UE is capable of receiving any (but not necessarily all) of the media types which the CS domain supports, such that the media type can also be used when accessing the IM CN subsystem using the current IP-CAN;
3)	if:
a)	the media type of item 2 is an "audio" media type
b)	the UE supports codecs suitable for (conversational) speech; and
c)	the "audio" media type is not restricted from inclusion in an SDP message according to the media type restriction policy as specified in subclause 6.1.1
Editor's note [WI: 5GS_Ph1-IMSo5G, CR: 6020]: Requirements related to PS data off is FFS.
4)	if the UE determines that its contact has not been bound to a public user identity using the IP-CAN, such that the contact is expected to be used for the delivery of incoming requests in the IM CN subsystem relating to the media of item 2 and item 3;
5)	if the IMSVoPS indicator, provided by the lower layers indicates voice is supported;
6)	if the procedures to perform the initial registration are enabled (see 3GPP TS 24.305 [8T]); and
7)	if the PDU session used for IMS is:
a)	available; or
b)	not available, and the UE is able to initiate the establishment of a PDU session used for IMS.
Editor's note [WI: 5GS_Ph1-IMSo5G, CR: 6020]: The means by which the UE initiates the establishment of PDU session used for IMS is to be completed.
NOTE 1:	Regardless of any of the above conditions, a UE might attempt to register with the IM CN subsystem at any time."
[bookmark: _Toc509939859]"U.2.2.1	Establishment of IP-CAN bearer and P-CSCF discovery
Prior to communication with the IM CN subsystem, the UE shall:
a)	register to the 5GS;
Editor's note [WI: 5GS_Ph1-IMSo5G, CR: 5962]: the detailed requirement regarding registration to 5GS is FFS.
b)	ensure that a 5GS PDU session and a QoS flow used for SIP signalling of that PDU session is available. This 5GS QoS flow shall remain active throughout the period the UE is connected to the IM CN subsystem, i.e. from the initial registration and at least until the deregistration. As a result, the 5GS PDU session provides the UE with information that makes the UE able to construct an IPv4 or an IPv6 address;
	when establishing a 5GS PDU session, if a service which requires service continuity provided by SSC mode 1 as specified in 3GPP TS 23.501 [257], (e.g. IMS Multimedia Telephony Service as specified in 3GPP TS 24.173 [8H]), is to be used within that PDU session, the UE shall set SSC mode 1 for that PDU session."
Hence, it is better to provide an informative text in TS 24.501 to track this and refer to TS 24.229 for the PDU session trigger for IMS voice.
3. Conclusions

4. Proposal
It is proposed to agree the following changes to 3GPP TS 24.501 V1.1.1.


* * * First Change * * * *
[bookmark: _Toc508877125]6.4.1.2	UE-requested PDU session establishment procedure initiation
In order to initiate the UE-requested PDU session establishment procedure, the UE shall create a PDU SESSION ESTABLISHMENT REQUEST message.
[bookmark: OLE_LINK2][bookmark: OLE_LINK4]NOTE 1:	When IMS voice is available over either 3GPP access or non-3GPP access, the "voice centric" UE in 5GMM-REGISTERED state will receive a request from upper layers to establish the PDU session for IMS signalling, if the conditions for performing an initial registration with IMS indicated in 3GPP TS 24.229 [14] subclause U.3.1.2 are satisfied.
The UE shall allocate a PDU session ID which is not currently being used by another PDU session over either 3GPP access or non-3GPP access.
The UE shall allocate a PTI value currently not used and shall set the PTI IE of the PDU SESSION ESTABLISHMENT REQUEST message to the allocated PTI value.
If the UE requests to establish a new non-emergency PDU session with a DN and requests a PDU session type, the UE shall set the PDU session type IE of the PDU SESSION ESTABLISHMENT REQUEST message to one of the following values: the IP version capability as specified in subclause 6.2.4.2, "Ethernet" or "Unstructured".
NOTE 2:	When the UE initiates the UE-requested PDU session establishment procedure to transfer an existing non-IP PDN connection in the EPS to the 5GS, the UE can use locally available information associated with the PDN connection to select the PDU session type between "Ethernet" and "Unstructured".
If the UE requests to establish a new non-emergency PDU session with a DN and the UE requests an SSC mode, the UE shall set the SSC mode IE of the PDU SESSION ESTABLISHMENT REQUEST message to the SSC mode. If the UE requests to establish a PDU session of "IPv4", "IPv6" or "IPv4v6" PDU session type, the UE shall either omit the SSC mode IE or set the SSC mode IE to "SSC mode 1", "SSC mode 2", or "SSC mode 3". If the UE requests to establish a PDU session of "Ethernet" or "Unstructured" PDU session type, the UE shall either omit the SSC mode IE or set the SSC mode IE to "SSC mode 1" or "SSC mode 2". If the UE requests transfer of an existing PDN connection in the EPS to the 5GS, the UE shall set the SSC mode IE to "SSC mode 1".
If the UE requests to establish a new emergency PDU session, the UE shall set the SSC mode IE of the PDU SESSION ESTABLISHMENT REQUEST message to "SSC mode 1".
If the UE requests to establish a new PDU session with a DN, the UE may include the SM PDU DN request container with a DN-specific identity of the UE complying with network access identifier (NAI) format as specified in IETF RFC 4282 [34].
If the UE requests to establish a new PDU session of "IPv4", "IPv6", "IPv4v6" or "Ethernet" PDU session type and the UE supports reflective QoS, the UE shall set the RQoS bit to "Reflective QoS supported" in the 5GSM capability IE of the PDU SESSION ESTABLISHMENT REQUEST message.
If the UE requests to establish a new PDU session of "IPv6" or "IPv4v6" PDU session type and the UE supports acting as a type C host as specified in IETF RFC 4191 [33], the UE shall set the MH6-PDU bit to "Multi-homed IPv6 PDU session supported" in the 5GSM capability IE of the PDU SESSION ESTABLISHMENT REQUEST message.
If the UE has an emergency PDU session, the UE shall not perform the UE-requested PDU session establishment procedure to establish another emergency PDU session. The UE may perform the UE-requested PDU session establishment procedure to transfer an existing emergency PDU session or an existing PDN connection for emergency bearer services.
If the UE operating in the single-registration mode performs mobility from S1 mode to N1 mode and the UE wants to establish a PDU session corresponding to an existing PDN connection in EPS for which interworking to 5GS is supported, the UE shall:
a)	set the PDU session ID in the PDU SESSION ESTABLISHMENT REQUEST message and in the UL NAS TRANSPORT message to the stored PDU session ID corresponding to the PDN connection; and
b)	set the S-NSSAI in the UL NAS TRANSPORT message to the stored S-NSSAI associated with the PDU session ID only if the S-NSSAI is included in the allowed NSSAI.
If the UE supports 3GPP PS data off, the UE shall include the extended protocol configuration options IE in the PDU SESSION ESTABLISHMENT REQUEST message and include the 3GPP PS data off UE status. The UE behaves as described in subclause 6.2.10.
The UE shall transport:
a)	the PDU SESSION ESTABLISHMENT REQUEST message;
b)	the PDU session ID of the PDU session being established;
c)	if the request type is set to:
1)	"initial request" and the UE determined to establish a new PDU session based on a URSP rule including one or more S-NSSAIs in the URSP (see subclause 6.2.9):
i)	in case of a non-roaming scenario, an S-NSSAI in the allowed NSSAI which corresponds to one of the S-NSSAI(s) in the URSP rule, if any; or
ii)	in case of a roaming scenario:
A)	one of the mapped configured S-NSSAI(s) for the HPLMN which corresponds to one of the S-NSSAI(s) in the URSP rule, if any; and
B)	the S-NSSAI in the allowed NSSAI associated with the S-NSSAI in A);
2)	"existing PDU session", an S-NSSAI, which is an S-NSSAI associated with the PDU session and, if available in roaming scenarios, a mapped configured S-NSSAI from the configured NSSAI for the HPLMN;
d)	the requested DNN, if the request type is set to "initial request" or "existing PDU session", and the UE requests a connectivity to a DNN other than the default DNN;
e)	the request type which is set to:
1)	"initial request", if the UE is not registered for emergency services and the UE requests to establish a new non-emergency PDU session;
2)	"existing PDU session", if the UE is not registered for emergency services and the UE requests:
i)	handover of an existing non-emergency PDU session between 3GPP access and non-3GPP access; or
ii)	transfer of an existing PDN connection for non-emergency bearer services in the EPS to the 5GS;
3)	"initial emergency request", if the UE requests to establish a new emergency PDU session; and
4)	"existing emergency PDU session", if the UE requests:
i)	handover of an existing emergency PDU session between 3GPP access and non-3GPP access; or
ii)	transfer of an existing PDN connection for emergency bearer services in the EPS to the 5GS; and
f)	the old PDU session ID which is the PDU session ID of the existing PDU session, if the UE initiates the UE-requested PDU session establishment procedure upon receiving the PDU SESSION MODIFICATION COMMAND messages with the 5GSM cause IE set to #39 "reactivation requested";
using the NAS transport procedure as specified in subclause 5.4.5, and the UE shall start timer T3580 (see example in figure 6.4.1.2.1).


Figure 6.4.1.2.1: UE-requested PDU session establishment procedure
Upon receipt of a PDU SESSION ESTABLISHMENT REQUEST message, a PDU session ID, optionally a S-NSSAI, optionally a DNN, the request type, and optionally an old PDU session ID, the SMF checks whether connectivity with the requested DN can be established. If the requested DNN is not included, the SMF shall use the default DNN.
If the PDU session being established is a non-emergency PDU session, the request type is not set to "existing PDU session" and the PDU session authentication and authorization by the external DN is required due to local policy, the SMF shall check whether the PDU SESSION ESTABLISHMENT REQUEST message includes the PDU DN request container. 
If the PDU session being established is a non-emergency PDU session, the request type is not set to "existing PDU session", the PDU DN request container is included in the PDU SESSION ESTABLISHMENT REQUEST message and the PDU session authentication and authorization by the external DN is required due to local policy and user's subscription data, the SMF shall:
a)	if the information for the PDU session authentication and authorization by the external DN in PDU DN request container is compliant with the local policy and user's subscription data, proceed with the EAP Authentication procedure specified in 3GPP TS 33.501 [22] and refrain from accepting or rejecting the PDU SESSION ESTABLISHMENT REQUEST message until the EAP Authentication procedure finalizes; and
b)	if the information for the PDU session authentication and authorization by the external DN in PDU DN request container is not compliant with the local policy, reject the PDU session establishment request including the 5GSM cause #29 "user authentication failed", in the PDU SESSION ESTABLISHMENT REJECT message.
If the PDU session being established is a non-emergency PDU session, the request type is not set to "existing PDU session", the PDU DN request container is not included in the PDU SESSION ESTABLISHMENT REQUEST message and the PDU session authentication and authorization by the external DN is required due to local policy and user's subscription data, the SMF shall proceed with the EAP Authentication procedure specified in 3GPP TS 33.501 [22] and refrain from accepting or rejecting the PDU SESSION ESTABLISHMENT REQUEST message until the EAP Authentication procedure finalizes.
If the SMF receives the old PDU session ID from the AMF and a PDU session exists for the old PDU session ID, the SMF shall consider that the request for the relocation of SSC mode 3 PDU session anchor with multiple PDU sessions as specified in 3GPP TS 23.502 [9] is accepted by the UE.
* * * End of Change(s) * * * *
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