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Bachground
CR #2098 against 3GPP TS 24.501 (C1-202615) was agreed in CT1 #123-e. It was however requested by Qualcomm to change the text related to PDU session type by mandating that the PDU session type must be included in the PDU sessionestablishment. This triggered the analysis in this discussion paper. According to this analysis, the content of CR #2098 against 3GPP TS 24.501 (C1-202615) is right and the related text for the PDU session type should not be modified. The non-IP PDU session type which are "Ethernet" and "Unstructured", are the only PDU session types which are mandatory to be in the PDU session establishment.
Analysis
Table 5.6.1-1: Attributes of a PDU Session
Note 1 for PDU Session Type: 
If it is not provided by the UE, the network determines the parameter based on default information received in user subscription. Subscription to different DNN(s) and S-NSSAI(s) may correspond to different default SSC modes and different default PDU Session Types.
Observation1: The PDU session type may not be provided by the UE and the network determines the PDU session type by other means.
Further analysis to find out when it can happen that the UE does not provide the PDU session type at the time of PDU session establishment. 
Subclause 5.8.2.2 entitled “UE IP Address Management” has related text for UE IP management shows that:
The UE IP address management includes allocation and release of the UE IP address as well as renewal of the allocated IP address, where applicable.
[bookmark: _Hlk39850450]-	If there is a matching URSP rule or a matching UE Local Configuration containing a PDU Session Type of "IPv4", "IPv6" or "IPv4v6", then the UE shall set the requested PDU Session Type to the PDU Session Type contained in the matching URSP rule or in the matching UE Local Configuration, if this PDU Session Type is supported by the UE's IP stack capabilities. If there is no PDU Session Type value in the matching URSP rule or in the matching UE Local Configuration, the UE shall not include the requested PDU Session Type in the PDU Session Establishment Request message.
Observation 2: The UE shall include the IP PDU session type if the PDU session IP type in an matching URSP rule or a matching UE local configuration is aligned with the UE's IP stack capabilities.
Observation 3: The UE may not need to include the IP PDU session type if the PDU session IP type in an matching URSP rule or a matching UE local configuration is not aligned with the UE's IP stack capabilities.
Observation 4: The UE shall not include the IP PDU session type if an matching URSP rule or a matching UE local configuration does not include any IP PDU session type.
-	Otherwise, if there is no matching URSP rule and no matching UE Local Configuration, the UE shall set the requested PDU Session Type during the PDU Session Establishment procedure based on its IP stack capabilities as follows:
-	A UE which supports IPv6 and IPv4 shall set the requested PDU Session Type "IPv4v6".
-	A UE which supports only IPv4 shall request for PDU Session Type "IPv4".
-	A UE which supports only IPv6 shall request for PDU Session Type "IPv6".
-	When the IP version capability of the UE is unknown in the UE (as in the case when the MT and TE are separated and the capability of the TE is not known in the MT), the UE shall request for PDU Session Type "IPv4v6".
Observation 5: The UE shall include the IP PDU session type according to its IP stack capabilities, if there is no matching URSP rule or no matching UE local configuration.
The IP address allocation via DHCpv4 can also be used by the UE by signaling to the network via Protocol Configuration Options:
To allocate the IP address via DHCPv4, the UE may indicate to the network within the Protocol Configuration Options that the UE requests to obtain the IPv4 address with DHCPv4, or obtain the IP address during the PDU Session Establishment procedure. This implies the following behaviour both for static and dynamic address allocation:
-	The UE may indicate that it requests to obtain an IPv4 address as part of the PDU Session Establishment procedure. In such a case, the UE relies on the 5GC network to provide IPv4 address to the UE as part of the PDU Session Establishment procedure.
-	The UE may indicate that it requests to obtain the IPv4 address after the PDU Session Establishment procedure by DHCPv4. That is, when the 5GC network supports DHCPv4 and allows that, it does not provide the IPv4 address for the UE as part of the PDU Session Establishment procedure. The network may respond to the UE by setting the allocated IPv4 Address to 0.0.0.0. After the PDU Session Establishment procedure is completed, the UE uses the connectivity with the 5GC and initiates the IPv4 address allocation on its own using DHCPv4. However, if the 5GC network provides IPv4 address to the UE as part of the PDU Session Establishment procedure, the UE should accept the IPv4 address indicated in the PDU Session Establishment procedure.
-	If the UE sends no IP Address Allocation request, the SMF determines whether DHCPv4 is used between the UE and the SMF or not, based on per DNN configuration.
Observation 6: The UE may choose between the DHCPv4 procedure and PDU session establishment procedure to obtain IPv4.
Observation 7: The UE may tell the network it obtains IPv4 by DHCPv4 procedure after PDU session establishment by PCO.
There are no specific rules for the UE at the time of non-IP PDU session establishment with the PDU session types "Ethernet" and "Unstructured" in TS 23.501. However, unlike the the IP PDU session type, the URSP rules for matching PDU session with types of "Ethernet" or "Unstrutcured" must always contains the PDU session type. Since there is no supporting stack for "Unstructured" or "Ethernet" PDU session type, there is not any condition for the UE not to insert the non-IP PDU session type. Therefore a logical assumption is that the UE will always know the type of non-IP PDU session types "Ethernet" or "Unstrutcured" based on a matching URSP rule, a matching UE local configuration, or a feature for which the PDU session is to be established. Therefore the UE shall always insert the non-IP PDU session types "Ethernet" or "Unstrutcured" at the time of PDU session establishment.
Conclusion for the PDU session establishment:
CONCLUSION 1:
Following bullets are concluded:
1)	At the time of PDU session establishment, the UE shall insert the IP PDU session type, unless there is a matching URSP rule or a matching UE local configuration with an IP PDU session type which is not supported by the UE.
2)	At the time of PDU session establishment, the UE shall not insert any IP PDU session type if there is a matching URSP rule or a matching UE local configuration without any IP PDU session types value. 
3)	For IPv4 allocation, the UE can indicate to the network via Protocol Configuration Options to allocate the IPV4 by DHCPv4:
-	if the UE is mandated to insert the PDU session type IPv4, the network assigns 0.0.0.0 while establishing the PDU session, which will be replaced by an IPv4 address by using DHCPv4 after the PDU session is esblished; or
-	if the UE is not mandated or is prohibited to insert the PDU session type IPv4, the network will assign an IPv4 address by using DHCPv4 after the PDU session is esblished.
4)	At the time of PDU session establishment, the UE shall insert the non-IP PDU session types "Unstructured" and "Ethernet".
CONCLUSION 2:
According to this analysis CR #2098 against TS 24.501 (C1-202615) in CT1 #123-e is correct and the text related the PDU session type should stay as is. The non-IP PDU session type which are "Ethernet" and "Unstructured", are only PDU session types which are mandatory to be in the PDU session establishment.
CONCLUSION 3:
Following CR against TS 24.501 need to be produced:
[bookmark: _Toc36657228][bookmark: _Toc36213051][bookmark: _Toc27746868][bookmark: _Toc20232765][bookmark: _Toc20233080][bookmark: _Toc27747199][bookmark: _Toc36213390][bookmark: _Toc36657567][bookmark: _Hlk41302415]6.2.4.2	IP address allocation via NAS signalling
If the UE is to assign the IP PDU session type at the time of the PDU session establishment, Tthe UE shall set the PDU session type IE in the PDU SESSION ESTABLISHMENT REQUEST message, based on its IP stack capabilities if the UE requests IP connectivity as follows:
a)	A UE:
1)	which is IPv6 and IPv4 capable, shall set the PDU session type IE to IPv4, IPv6 or IPv4v6 according to UE configuration or received policy.
2)	which is only IPv6 capable, shall set the PDU session type IE to IPv6.
3)	which is only IPv4 capable, shall set the PDN type IE to IPv4.
b)	When the IP version capability of the UE is unknown in the UE (as in the case when the MT and TE are separated and the capability of the TE is not known in the MT), the UE shall set the PDU session type IE to IPv4v6.
If the UE wants to use DHCPv4 for IPv4 address assignment, it shall indicate that to the network within the Extended protocol configuration options IE in the PDU SESSION ESTABLISHMENT REQUEST.
On receipt of the PDU SESSION ESTABLISHMENT REQUEST message sent by the UE, the network when allocating an IP address shall take into account the PDU session type IE, the operator's policies of the network, and the user's subscription data and:
a)	if the network sets the PDU session type IE to IPv4, the network shall include an IPv4 address in the PDU address IE;
b)	if the network sets the PDU session type IE to IPv6, the network shall include an interface identifier for the IPv6 link local address in the PDU address IE; and
c)	if the network sets the PDU session type IE to IPv4v6, the network shall include an IPv4 address and an interface identifier for the IPv6 link local address in the PDU address IE.
 8.3.1.2	PDU session type
This IE shall be included in the message when the UE requests to establish a new PDU session with the PDU session type:
1)	IPv4 if the UE has IPv4 stack capability;
2)	IPv6 if the UE has IPv6 stack capability;
3)	IPv4v6 if the UE has IPv4 stack and IPv6 stack capabilities;
4)	IPv4v6 if the UE cannot determine the version of its IP stack capability;
5)	Unstructured; or
6)	Ethernet.
This IE may be included in the message when the UE requests to establish a new PDU session based on a matching URSP rule or a matching UE local configuration containing a PDU session type of IPv4, IPv6 or IPv4v6, which is not supported by the UE's IP stack capabilities.
This IE shall not be included in the message when the UE requests to establish a new PDU session based on a matching URSP rule or a matching UE local configuration that does not contain any PDU session type of IPv4, IPv6 or IPv4v6.
