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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
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, typically 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.
In the current TS 24.501, the "IMS voice available" is maintained per access type independently due to the 5G network can support IMSoPS over 3GPP access and non-3GPP access separately. Hence, below three cases need to be considered:
(a) The IMS voice is available over 3GPP access only;
(b) The IMS voice is available over non-3GPP access only;
(c) The IMS voice is available over both 3GPP access and non-3GPP access
The case (a) could also cover two subcases related to non-3GPP access: (a.1) The UE has not registered over non-3GPP access; and (a.2) the UE has registered over non-3GPP access but IMS voice is not available over non-3GPP access.
The case (b) could also cover two subcases related to 3GPP access: (b.1) The UE has not registered over 3GPP access; and (b.2) the UE has registered over 3GPP access but IMS voice is not available over 3GPP access.
In case (a), if there is no PDU session associated with 3GPP access established, the UE in 5GMM-REGISTERED state over 3GPP access shall initiate a PDU session establishment procedure over 3GPP access to establish a PDU session to enable IMS voice over 3GPP access.
In case (b), if there is no PDU session associated with non-3GPP access established, the UE in 5GMM-REGISTERED state over non-3GPP access shall initiate a PDU session establishment procedure over non-3GPP access to establish a PDU session to enable IMS voice over non-3GPP access.
In case (c), if there is no PDU session established (including both accesses), the UE in 5GMM-REGISTERED state in the same PLMN over both accesses shall, based on URSP, either initiate a PDU session establishment procedure over 3GPP access to establish a PDU session to enable IMS voice over 3GPP access or initiate a PDU session establishment procedure over non-3GPP access to establish a PDU session to enable IMS voice over non-3GPP acces.
Finally, it proposes for 5G UEs for which the IMS voice is available in 5GS and registered to the network, either the UE or the netowrk will trigger the de-registration procedure when the last PDU session was released. This was performed based on the IMS voice availability state over 3GPP access and non-3GPP access.
3. Conclusions

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


* * * First Change * * * *
[bookmark: _Toc508877017][bookmark: _Toc513221351]5.5.2.1	General
The de-registration procedure is used:
a)	by the UE to de-register for 5GS services over 3GPP access when the UE is registered over 3GPP access;;
b)	by the UE to de-register for 5GS services over 3GPP access, non-3GPP access, or both when the UE is registered in the same PLMN over both accesses;
c)	by the network to inform the UE that it is deregistered for 5GS services over 3GPP access when the UE is registered over 3GPP access;
d)	by the network to inform the UE that it is deregistered for 5GS services over 3GPP access, non-3GPP access, or both when the UE is registered in the same PLMN over both accesses; and
e)	by the network to inform the UE to re-register to the network;.
f)	by the UE to release the last PDU session associated with 3GPP access when the UE is registered over 3GPP access and IMS voice is available over 3GPP access only;
g)	by the UE to release the last PDU session associated with non-3GPP access when the UE is registered over non-3GPP access and IMS voice is available over non-3GPP access only;
h)	by the network to release the last PDU session associated with 3GPP access when the UE is registered over 3GPP access and IMS voice is available over 3GPP access only; 
i)	by the network to release the last PDU session associated with non-3GPP access when the UE is registered over non-3GPP access and IMS voice is available over non-3GPP access only;
j)	by the UE to release the last PDU session when the UE is registered in the same PLMN over both accesses and IMS voice is available over both 3GPP access and non-3GPP access; and
k)	by the network to release the last PDU session when the UE is registered in the same PLMN over both accesses and IMS voice is available over both 3GPP access and non-3GPP access.
The de-registration procedure with appropriate de-registration type shall be invoked by the UE:
a)	if the UE is switched off; and
b)	as part of the eCall inactivity procedure defined in subclause 5.5.3.
The de-registration procedure with appropriate de-registration type shall be invoked by the network:
a)	if the network informs whether the UE should re-register to the network.
The de-registration procedure with appropriate access type shall be invoked by the UE:
a)	if the UE wishes to de-register for 5GS services over 3GPP access when the UE is registered over 3GPP access; or
b)	the UE wishes to de-register for 5GS services over 3GPP access, non-3GPP access, or both when the UE is registered in the same PLMN over both accesses.
If the de-registration procedure is triggered due to USIM removal, the UE shall indicate "switch off" in the de-registration type IE.
If the de-registration procedure is requested by the UDM for a UE that has PDU sessions for emergency services, the AMF shall not send a DEREGISTRATION REQUEST message to the UE.
If the de-registration procedure for 5GS services is performed, the PDU sessions, if any, for this particular UE are released locally without peer-to-peer signalling between the UE and the network.
The UE is allowed to initiate the de-registration procedure even if the timer T3346 is running.
NOTE:	When the UE has no PDU sessions over non-3GPP access, or the UE moves all the PDU sessions over a non-3GPP access to a 3GPP access, the UE and the AMF need not initiate de-registration over the non-3GPP access.
The AMF shall provide the UE with a non-3GPP de-registration timer.
* * * Next Change * * * *
[bookmark: _Toc508877124]6.4.1.1	General
The purpose of the UE-requested PDU session establishment procedure is to establish a new PDU session with a DN or to perform handover of an existing PDU session between 3GPP access and non-3GPP access or to transfer an existing PDN connection in the EPS to the 5GS. If accepted by the network, the PDU session enables exchange of PDUs between the UE and the DN. The UE shall not request a PDU session establishment for an LADN when the UE is located outside the LADN service area.
When IMS voice is available over 3GPP access only and there is no PDU session associated with 3GPP access established, the UE in 5GMM-REGISTERED state over 3GPP access shall initiate a PDU session establishment procedure over 3GPP access to establish a PDU session to enable IMS voice over 3GPP access.
When IMS voice is available over non-3GPP access only and there is no PDU session associated with non-3GPP access established, the UE in 5GMM-REGISTERED state over non-3GPP access shall initiate a PDU session establishment procedure over non-3GPP access to establish a PDU session to enable IMS voice over non-3GPP access.
When IMS voice is available over both 3GPP access and non-3GPP access and there is no PDU session established, the UE in 5GMM-REGISTERED state in the same PLMN over both accesses shall, based on URSP:
-	initiate a PDU session establishment procedure over 3GPP access to establish a PDU session to enable IMS voice over 3GPP access; or
-	initiate a PDU session establishment procedure over non-3GPP access to establish a PDU session to enable IMS voice over non-3GPP acces.
NOTE 1:	The request to establish the PDU session for IMS voice over 3GPP access or non-3GPP access is from upper layers.
NOTE 2:	A PDU session which can enable IMS voice over 3GPP access or non-3GPP access is associated with a QoS rule with 5QI = 5.
* * * End of Change(s) * * * *

