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	Reason for change:
	The IPv6 Prefix Delegation via DHCPv6 procedure specified in TS 23.316 enables to assign an IPv6 Prefix (/64) for the PDU session and later a shorter prefix for the UE (acting as RG) for the host behind it using DHCPv6 procedure. These prefixes may be aggregable or not into one IPv6 prefix that will represent all IPv6 addresses.

[bookmark: _Toc27840852][bookmark: _Toc36127994][bookmark: _Toc45172126]4.6.2.3	IPv6 Prefix Delegation via DHCPv6
Optionally a single network prefix shorter than the default /64 prefix may be assigned to a PDU Session.
If IPv6 stateless autoconfiguration is used, the /64 default prefix used for IPv6 stateless autoconfiguration may be allocated from this network prefix; the remaining address space from the network prefix can be delegated to the PDU session using prefix delegation after the PDU Session establishment and IPv6 prefix allocation via IPv6 stateless address autoconfiguration as defined in TS 23.501 [2] clause 5.8.2.2.3. In this case the address space provided is maintained as an IPv6 address space pool available to the PDU Session for DHCPv6 IPv6 prefix requests with the exclusion of the IPv6 prefix that is allocated to the PDU Session using stateless IPv6 address allocation. In that case it is possible to aggregate the total IPv6 address space available for the PDU Session into one IPv6 prefix that will represent all IPv6 addresses that the RG may use. 
It needs to be clarified, if those are not aggregable, how to communicate those different IP prefixes to the UPF. 

TS 29.244 specifies: 

More than one UE IP address may be assigned to a PDU session, e.g. multiple /128 IPv6 addresses, if the UPF indicates supports of the IP6PL feature (see clause 8.2.25), by provisioning multiple instances of the UE IP Address IE in a same PDI or Traffic Endpoint, or by provisioning multiple PDIs or Traffic Endpoints with a different UE IP Address.
It needs to be clarified that this also applies when using prefix delegation.

More generally, the definition of the IP6PL feature and how to request the UPF to allocate a shorter prefix for IPv6 Prefix Delegation need to be clarified. 


	
	

	Summary of change:
	More than one UE IP Address IE may be provisioned for a PDU session when using prefix delegation. 

The definition of the IP6PL feature is clarified. 

How to request the UPF to allocate a shorter prefix for IPv6 Prefix Delegation is clarified. 


	
	

	Consequences if not approved:
	Interoperability issues and failures during IPv6 Prefix Delegation via DHCPv6 when the IPv6 Prefix (/64) and the shorter prefix are not aggregable into one IPv6 prefix.
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	Rev. 1: the definition of the IP6PL feature is clarified. How to request the UPF to allocate a shorter prefix for IPv6 Prefix Delegation is clarified. 
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[bookmark: _Toc20129598][bookmark: _Toc27584225]* * * First Change * * * *
[bookmark: _Toc36030871][bookmark: _Toc36042791][bookmark: _Toc36814115][bookmark: _Toc44688964][bookmark: _Toc44923718][bookmark: _Toc44688989][bookmark: _Toc44923743][bookmark: _Toc24986306][bookmark: _Toc34205734][bookmark: _Toc39061918][bookmark: _Toc43277160][bookmark: _Toc45061017][bookmark: _Toc24986321][bookmark: _Toc34205749][bookmark: _Toc39061933][bookmark: _Toc43277175][bookmark: _Toc45061032][bookmark: _Toc24937657][bookmark: _Toc33962472][bookmark: _Toc42883234][bookmark: _Toc45029764][bookmark: _Toc24937658][bookmark: _Toc33962473][bookmark: _Toc42883235][bookmark: _Toc45029765]5.14	Support IPv6 Prefix Delegation
[bookmark: _Hlk519172857][bookmark: OLE_LINK29]Clause 5.3.1.2.6 of 3GPP TS 23.401 [14] and clause 4.6.2.3 of 3GPP TS 23.316 [57] specify requirements for IPv6 Prefix Delegation via DHCPv6, that allow assigning a single network prefix shorter than the default /64 prefix to a PDN connection or a PDU session.
The CP function shall assign, or request the UP function to assign (if the UP function indicates support of the UEIP feature, see clause 8.2.25), the network prefix shorter than the default /64 prefix by provisioning the UE IP Address IE in the UP function with: 
-	the IPv6D flag set to "1" and the IPv6 Prefix Delegation Bits field indicating the length of IPv6 Prefix for delegation (see clause 8.2.62); or
-	the IP6PL flag set to "1" and the IPv6 Prefix Length field indicating the length of IPv6 Prefix for delegation (see clause 8.2.62), if the UP function supports the IP6PL feature (see clauses 5.21.1 and 8.2.25).
NOTE:	The IPv6 prefix shorter than the default /64 prefix for IPv6 Prefix Delegation can include the /64 default prefix used for IPv6 stateless autoconfiguration (in EPS and 5GS) or not (5GS). In the latter case, the total IPv6 address space available for the PDU Session cannot be aggregated into one single IPv6 prefix; support of this latter case requires support of the IP6PL feature (see clauses 5.21.1 and 8.2.25).
When assigning additional IPv6 prefixes (i.e. prefixes in addition to the default prefix) to a UE, the CP function shall provision/update the UE IP Address IE in the UP function with the IPv6D flag set to "1" and IPv6 Prefix Delegation Bits field indicating the length of IPv6 Prefix for delegation (see clause 8.2.62)as described above.

* * * Next Change * * * *
5.21	UE IP address/prefix Allocation and Release
[bookmark: _Toc36030896][bookmark: _Toc36042816][bookmark: _Toc44688990][bookmark: _Toc44923744]5.21.1	General
Stage 2 requirements for UE IP address allocation in the EPC and 5GC are specified in clause 5.3.1 of 3GPP TS 23.401 [14], clause 5.8.2.2 of 3GPP TS 23.501 [28] and clause 4.6.2 of 3GPP TS 23.316 [57]. The following types of UE IP addresses may be assigned over N4 or Sxb:
-	IPv4 address;
-	/64 IPv6 Prefix;
-	IPv6 prefix other than default /64, including individual /128 IPv6 address, if the UPF indicates supports of the IP6PL feature (see clause 8.2.25), for IPv6 address allocation using DHCPv6 specified in clause 4.6.2.2 of 3GPP TS 23.316 [57];
-	IPv6 prefix shorter than the default /64 prefix for support of IPv6 prefix delegation as specified in clause 4.6.2.3 of 3GPP TS 23.316 [57] and clause 5.14.
More than one UE IP address may be assigned to a PDU session, e.g. multiple /128 IPv6 addresses, if the UPF indicates supports of the IP6PL feature (see clause 8.2.25), by provisioning multiple instances of the UE IP Address IE in a same PDI or Traffic Endpoint, or by provisioning multiple PDIs or Traffic Endpoints with a different UE IP Address., where the UE IP addresses may correspond e.g. to:
-	multiple /128 IPv6 addresses; or
-	an /64 default prefix used for IPv6 stateless autoconfiguration and an IPv6 prefix shorter than the default /64 prefix for IPv6 Prefix Delegation not including the /64 IPv6 Prefix (i.e. when the total IPv6 address space available for the PDU Session cannot be aggregated into one single IPv6 prefix); the IPv6 prefix shorter than the default /64 prefix may be assigned by setting either the IPv6D flag or the IP6PL flag as specified in clause 5.14.
A UE IPv4 address or IPv6 prefix may be allocated by the CP function or the UP function. A given IP address pool shall be controlled by a unique entity (either the SMF/PGW-C or the UPF/PGW-U or an external server).
The support of UE IP address/prefix allocation by the CP function is mandatory. The support of UE IP address/prefix allocation by the UP function is optional. See clause 5.8.2.2 of 3GPP TS 23.501 [28].
[bookmark: _Toc24986471][bookmark: _Toc34205902][bookmark: _Toc39062086][bookmark: _Toc43277328][bookmark: _Toc45061185]The UP function shall set the UEIP feature flag in the UP Function Features IE if it supports UE IP address/prefix allocation in the UP function (see clause 8.2.25). If so, the CP function shall determine whether UE IP address or prefix is allocated by the CP function or the UP function based on network configuration.

* * * Next Change * * * *
[bookmark: _Toc19717370][bookmark: _Toc27490871][bookmark: _Toc27557164][bookmark: _Toc27724081][bookmark: _Toc36031155][bookmark: _Toc36043075][bookmark: _Toc36814400][bookmark: _Toc44689258][bookmark: _Toc44924012]8.2.25	UP Function Features
The UP Function Features IE indicates the features supported by the UP function. It is coded as depicted in Figure 8.2.25-1.

	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1 to 2
	Type = 43 (decimal)
	

	
	3 to 4
	Length = n
	

	
	5 to 6
	Supported-Features
	

	
	7 to 8
	Additional Supported-Features 1
	

	
	9 to 10
	Additional Supported-Features 2
	

	
	11 to (n+4)
	These octet(s) is/are present only if explicitly specified
	


Figure 8.2.25-1: UP Function Features
The UP Function Features IE takes the form of a bitmask where each bit set indicates that the corresponding feature is supported. Spare bits shall be ignored by the receiver. The same bitmask is defined for all PFCP interfaces.
The following table specifies the features defined on PFCP interfaces and the interfaces on which they apply.
Table 8.2.25-1: UP Function Features
	Feature Octet / Bit
	Feature
	Interface
	Description

	5/1
	BUCP
	Sxa, N4
	Downlink Data Buffering in CP function is supported by the UP function.


	5/2
	DDND
	Sxa, N4
	The buffering parameter 'Downlink Data Notification Delay' is supported by the UP function. 

	5/3
	DLBD
	Sxa, N4
	The buffering parameter 'DL Buffering Duration' is supported by the UP function. 

	5/4
	TRST
	Sxb, Sxc, N4
	Traffic Steering is supported by the UP function.


	5/5
	FTUP
	Sxa, Sxb, N4
	F-TEID allocation / release in the UP function is supported by the UP function. 

	5/6
	PFDM
	Sxb, Sxc, N4
	The PFD Management procedure is supported by the UP function. 

	5/7
	HEEU
	Sxb, Sxc, N4
	Header Enrichment of Uplink traffic is supported by the UP function.

	5/8
	TREU
	Sxb, Sxc, N4
	Traffic Redirection Enforcement in the UP function is supported by the UP function. 

	6/1
	EMPU
	Sxa, Sxb, N4
	Sending of End Marker packets supported by the UP function.

	6/2
	PDIU
	Sxa, Sxb, Sxc, N4
	Support of PDI optimised signalling in UP function (see clause 5.2.1A.2).

	6/3
	UDBC
	Sxb, Sxc, N4
	Support of UL/DL Buffering Control

	6/4
	QUOAC
	Sxb, Sxc, N4
	The UP function supports being provisioned with the Quota Action to apply when reaching quotas. 

	6/5
	TRACE
	Sxa, Sxb, Sxc, N4
	The UP function supports Trace (see clause 5.15). 

	6/6
	FRRT
	Sxb, N4
	The UP function supports Framed Routing (see IETF RFC 2865 [37] and IETF RFC 3162 [38]).  

	6/7
	PFDE
	Sxb, N4
	The UP function supports a PFD Contents including a property with multiple values.

	6/8
	EPFAR
	Sxa, Sxb, Sxc, N4
	The UP function supports the Enhanced PFCP Association Release feature (see clause 5.18).

	7/1
	DPDRA
	Sxb, Sxc, N4
	The UP function supports Deferred PDR Activation or Deactivation.

	7/2
	ADPDP
	Sxa, Sxb, Sxc, N4
	The UP function supports the Activation and Deactivation of Pre-defined PDRs (see clause 5.19). 

	7/3
	UEIP
	Sxb, N4
	The UP function supports allocating UE IP addresses or prefixes (see clause 5.21).

	7/4
	SSET
	N4
	UPF support of PFCP sessions successively controlled by different SMFs of a same SMF Set (see clause 5.22). 

	7/5
	MNOP
	Sxa, Sxb, Sxc, N4
	The UP function supports measurement of number of packets which is instructed with the flag 'Measurement of Number of Packets' in a URR. See also clause 5.2.2.2.1.

	7/6
	MTE
	N4
	UPF supports multiple instances of Traffic Endpoint IDs in a PDI.

	7/7
	BUNDL
	Sxa, Sxb, Sxc, N4
	PFCP messages bunding (see clause 6.5) is supported by the UP function.

	7/8
	GCOM
	N4
	UPF support of 5G VN Group Communication. (See clause 5.23)

	8/1
	MPAS
	N4
	UPF support for multiple PFCP associations to the SMFs in an SMF set (see clause 5.22.3).

	8/2
	RTTL
	N4
	UPF supports redundant transmission at transport layer.

	8/3
	VTIME
	Sxb,N4
	UP function support of quota validity time feature.

	8/4
	NORP
	Sxa, Sxb, Sxc, N4
	UP function support of Number of Reports as specified in clause 5.2.2.2.

	8/5
	IPTV
	N4
	UPF support of IPTV service (see clause 5.25)

	8/6
	IP6PL
	N4
	UPF supports: 
-	UE IPv6 address(es) allocation with IPv6 prefix length other than default /64 (including allocating /128 individual  IPv6 addresses), as specified in clause 4.6.2.2 of of 3GPP TS 23.316 [57]; and 
-	multiple UE IPv6 addresses allocation using multiple instances of the UE IP Address IE in a same PDI or Traffic Endpoint, or using multiple PDIs or Traffic Endpoints with a different UE IP Address as specified in clause 5.21.1. 

	8/7
	TSCU
	N4
	Time Sensitive Communication is supported by the UPF (see clause 5.26).

	8/8
	MPTCP
	N4
	UPF support of MPTCP Proxy functionality (see clause 5.20)

	9/1
	ATSSS-LL
	N4
	UPF support of ATSSS-LLL steering functionality (see clause 5.20)

	9/2
	QFQM
	N4
	UPF support of per QoS flow per UE QoS monitoring (see clause 5.24.4).

	9/3
	GPQM
	N4
	UPF support of per GTP-U Path QoS monitoring (see clause 5.24.5).

	9/4
	MT-EDT
	Sxa
	SGW-U support of reporting the size of DL Data Packets. (see clause 5.2.4.1).

	9/5
	CIOT
	Sxb, N4
	UP function support of CIoT feature, e.g. small data packet rate enforcement. (see 5.4.15)

	9/6
	ETHAR
	N4
	UPF support of Ethernet PDU Session Anchor Relocation (see clause 5.13.6).

	9/7
	DDDS
	N4
	UPF support of reporting the first buffered / discarded downlink data for downlink data delivery status notification.

	9/8
	RDS
	Sxb, N4
	UP function support of Reliable Data Service (see clause 5.29).

	10/1
	RTTWP
	N4
	UPF support of RTT measurements towards the UE Without PMF.

	Feature Octet / Bit: The octet and bit number within the Supported-Features IE, e.g. "5 / 1".
Feature: A short name that can be used to refer to the octet / bit and to the feature.
Interface: A list of applicable interfaces to the feature.
Description: A clear textual description of the feature.




* * * Next Change * * * *
[bookmark: _Toc19717407][bookmark: _Toc27490908][bookmark: _Toc27557201][bookmark: _Toc27724118][bookmark: _Toc36031192][bookmark: _Toc36043112][bookmark: _Toc36814437][bookmark: _Toc44689295][bookmark: _Toc44924049]8.2.62	UE IP Address
The UE IP Address IE type shall be encoded as shown in Figure 8.2.62-1. It contains a source or destination IP address.

	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1 to 2
	Type = 93 (decimal)
	

	
	3 to 4
	Length = n
	

	
	5
	Spare
	IP6PL
	CHV6
	CHV4
	IPv6D
	S/D
	V4
	V6
	

	
	m to (m+3)
	IPv4 address
	

	
	p to (p+15)
	IPv6 address 
	

	
	r
	IPv6 Prefix Delegation Bits
	

	
	s
	IPv6 Prefix Length
	

	
	k to (n+4)
	These octet(s) is/are present only if explicitly specified
	


Figure 8.2.62-1: UE IP Address
The following flags are coded within Octet 5:
-	Bit 1 – V6: If this bit is set to "1", then the CHV6 bit shall not be set and the IPv6 address field shall be present in the UE IP Address, otherwise the IPv6 address field shall not be present.
-	Bit 2 – V4: If this bit is set to "1", then the CHV4 bit sshall not be set and the IPv4 address field shall be present in the UE IP Address, otherwise the IPv4 address field shall not be present.
-	Bit 3 – S/D: This bit is only applicable to the UE IP Address IE in the PDI IE. It shall be set to "0" and ignored by the receiver in IEs other than PDI IE. In the PDI IE, if this bit is set to "0", this indicates a Source IP address; if this bit is set to "1", this indicates a Destination IP address.
-	Bit 4 – IPv6D: This bit is only applicable to the UE IP address IE in the PDI IE and when the V6 bit or CHV6 bit is set to "1". If this bit is set to "1", then the IPv6 Prefix Delegation Bits field shall be present, otherwise the UP function shall consider IPv6 prefix is default /64.
-	Bit 5 – CHV4 (CHOOSE IPV4): If this bit is set to "1", then the V4 bit shall not be set, the IPv4 address shall not be present and the UP function shall assign an IPv4 address. This bit shall only be set by the CP function.
-	Bit 6 – CHV6 (CHOOSE IPV6): If this bit is set to "1", then the V6 bit shall not be set, the IPv6 address shall not be present and the UP function shall assign an IPv6 address. This bit shall only be set by the CP function.
-	Bit 7 – IP6PL (IPv6 Prefix Length): this bit is only applicable when the V6 bit or CHV6 bit is set to "1" and the "IPv6D" bit is set to "0", for an IPv6 prefix other than default /64, when the UP function supports the IP6PL feature as specified in clause 8.2.25. If this bit is set to "1", then the IPv6 Prefix Length field shall be present.
-	Bit 8 Spare, for future use and set to "0".
Octets "m to (m+3)" or "p to (p+15)" (IPv4 address / IPv6 address fields), if present, shall contain the address value.
Octet r, if present, shall contain the number of bits allocated for IPv6 prefix delegation (relative to the default /64 IPv6 prefix), e.g. if /60 IPv6 prefix is used, the value shall be set to "4". When using UE IP address IE in a PDI to match packets, the UP function shall only use the IPv6 prefix part and ignore the interface identifier part.
The IPv6 Prefix Length in octet s, when present, shall be encoded as an 8 bits binary integer, e.g. if /72 prefix is used, the value shall be set to to (decimal) 72, or if /56 prefix is used, the value shall be set to (decimal) 56. The prefix length value "128" indicates an individual /128 IPv6 address.

* * * End of Changes * * * *

