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1. DISCUSSION
[bookmark: _GoBack]In CT4#94 meeting, several groups of editor’s note were added to CR#0304 (C4-194518, ATSSS Functionality Required and ATSSS Functionality Parameters Returned). This paper discusses the relevant issues and how to handle these editor’s notes.

1) Group 1:
Editor's Note:	Exchange MPTCP parameters in PFCP Session Modification Request / Response is FFS.
Editor's Note:	Exchange ATSSS-LL parameters in PFCP Session Modification Request / Response is FFS.
Consideration #1:
Obviously, after MA PDU session being established, the SMF may receive updated ATSSS rules from the PCF. If the PCF requires additional ATSSS functionalities, e.g. PCF firstly requests ATSSS-LL during MA PDU session establishment and later PCF requests MPTCP+ATSSS-LL as per the requirement of application layer. In this case, the SMF needs to instruct the UPF to allocate resources for the newly required ATSSS steering functionality. Another use case is when the UE moves from EPS to 5GS the PDN connection is transferred and updated to MA PDU session.
To support this operation, it should allow the SMF to further instruct the UPF to allocate resources for additional required ATSSS steering functionality, using PFCP Session Modification Request / Response.
During previous discussion, there was some consideration on whether the resources for one ATSSS steering functionality which is no more needed should be removed in PFCP Session Modification procedure.
Currently, stage 2 doesn’t give clear statement that whether the resources for ATSSS steering functionality (e.g. MPTCP Proxy IP address, PMF IP address) is per UPF level, or per PFCP session level.
If the resource is per UPF level, it means such resources are also used by other PFCP sessions, hence should not be removed. If the resource is per PFCP session level, it seems no need to be immediately revoked since the revocation can be done during PFCP session release procedure.
Proposal #1:
In the PFCP Session Modification Request / Response, the SMF can exchange ATSSS Control Information and ATSSS Control Parameters with the UPF. And there is no need to indicate the revocation the resources of previous required ATSSS steering functionality. 
With such updates, the group #1 editor’s note can be removed. 

2) Group 2:
Editor's Note:	It is FFS whether and how multiple MPTCP addresses is required and returned within one PFCP Session.
Consideration #2:
TS24.193 v0.3.0 clause 6.1.4.2 describes that multiple instances of MPTCP information may be sent to a UE in ATSSS Container. However, the intention of such multiple instances of MPTCP information is intended to return variant MPTCP information for different type of MPTCP Proxy. For one type of MPTCP Proxy, only one instance of MPTCP information is needed, either per UPF level or per PFCP session level. At least, CT1 doesn’t intend to allocate multiple MPTCP addresses to one type of MPTCP Proxy, since they don’t see clear requirement to do so but it will increase the complexity.
Currently, only one type of MPTCP Proxy is defined – Transport Converter (see ITEF draft: draft-ietf-tcpm-converter). 
Proposal #2:
Since currently only one type of MPTCP Proxy is defined and no clear requirement for allocating multiple MPTCP addresses for one type of MPTCP Proxy, the editor’s note can be removed for now. 
The single bit “MPI” currently defined in MPTCP Control Information IE implicitly indicates the required MPTCP Proxy type is Transport Converter. Considering more MPTCP Proxy types might be introduced in future, it is proposed to rename the “MPI” bit to “TCI” – which means MPTCP Proxy type is Transport Converter.

	Proposed change to 8.2.xx1:
The MPTCP Control Information IE shall provide details of the required MPTCP functionality. It shall be encoded as shown in Figure 8.2.xx1-1.

	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1 to 2
	Type = 1x3 (decimal)
	

	
	3 to 4
	Length = n
	

	
	5
	Spare
	MPITCI
	

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


Figure 8.2.xx1-1: MPTCP Control Information
The following flags are coded within Octet 5:
-	Bit 1 – MPITCI: If this bit is set to "1", it indicates that the required MPTCP steering functionality is of type Transport Converter, required and the UPF shall allocate relevant resource as specified in 5.20.2.x.
-	Bit 2 to 8 Spare, for future use and set to 0.
Editor's Note:	It is FFS whether and how multiple MPTCP addresses is required and returned within one PFCP Session.

Proposed change to 7.5.3.x:
The ATSSS Control Parameters grouped IE shall be encoded as shown in Figure 7.5.3.x-1.
Table 7.5.3.x-1: ATSSS Control Parameters IE within PFCP Session Establishment Response
	Octet 1 and 2
	
	ATSSS Control Parameters IE Type = 1x2 (decimal)

	Octets 3 and 4
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	N4
	

	MPTCP Parameters
	C
	This IE shall be present if the MPITCI in the MPTCP Control Information IE is set to "1" in the Request message.

There may be several instances of this IE.
	-
	-
	-
	X
	MPTCP Parameters

	ATSSS-LL Parameters
	C
	This IE shall be present if the LLI in ATSSS-LL Control Information IE is set to "1" in the Request message.
	-
	-
	-
	X
	ATSSS-LL Parameters



The MPTCP Parameters grouped IE shall be encoded as shown in Figure 7.5.3.x-2.
Table 7.5.3.x-2: MPTCP Parameters IE within PFCP Session Establishment Response
	Octet 1 and 2
	
	MPTCP Parameters IE Type = 1x5 (decimal)

	Octets 3 and 4
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	N4
	

	MPTCP Address Information
	M
	This IE shall carry the information of allocated MPTCP address.
	-
	-
	-
	X
	MPTCP Address Information

	UE Link-Specific IP Address
	C
	When present, this IE shall carry the information of allocated UE link-specific IP address for MPTCP.
	-
	-
	-
	X
	UE Link-Specific IP Address



The ATSSS-LL Parameters grouped IE shall be encoded as shown in Figure 7.5.3.x-2.
Table 7.5.3.x-3: ATSSS-LL Parameters IE within PFCP Session Establishment Response
	Octet 1 and 2
	
	ATSSS-LL Parameters IE Type = 1x6 (decimal)

	Octets 3 and 4
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	N4
	

	PMF Address Information
	C
	This IE shall be present if the PMFI in the ATSSS-LL Control Information IE is set to "1" in the Request message.
	-
	-
	-
	X
	PMF Address Information







3) Group 3:
Editor's Note:	FFS on whether net mask is needed for IPv4, and whether IPv6 prefix length is needed for IPv6.
Consideration #3:
Obviously, the communication between the UE and the MPTCP Proxy is point-2-point based, and the MPTCP traffic is transmitted through AN-CN tunnels. There is not IP routers between the UE and the MPTCP Proxy. Hence, if IPv4 address is used either for MPTCP Proxy IP address, or for UE link-specific IP address, the netmask is not useful.
For MPTCP Proxy, there is no need to allocate IPv6 prefix since one single IPv6 address is sufficient.
For UE, there is consideration from some company that allocating IPv6 prefix for UE link-specific IP address might have some usage for special OS or applications. However, it is strongly regarded that one single IPv6 address is enough for one access.
For the IPv6 prefix of UE link-specific IP address, two approaches can be considered:
a) We use TS23.501/502 as principle, and add the IPv6 Prefix length in UE Link-Specific IP Address IE;
	quoted from TS23.501 clause 5.32.2:
-	If the UE indicates it is capable of supporting the MPTCP functionality and the network accepts to activate the MPTCP functionality, then the network provides MPTCP proxy information to UE, and allocates to UE one IP address/prefix for the MA PDU session (as defined in clause 5.8.2.2) and two additional IP addresses/prefixes, called "link-specific multipath" addresses. Further details are provided in clause 5.32.6.2.
b) We use existing TS24.193 as base principle, and not add the IPv6 Prefix length in UE Link-Specific IP Address IE, unless CT1 updates their TS24.193 to allow the IPv6 prefix for UE link-specific IP address.
Proposal #3:
There is no need to indicate the netmask length in either MPTCP Proxy Address Information IE or UE Link-Specific Address Information IE. And it is also no need to describe the IPv6 prefix / length in MPTCP Proxy Address Information IE.
For the IPv6 prefix of UE link-specific IP address, we should align with the NAS specification. If TS24.193 is updated later to carry IPv6 prefix for UE link-specific IP address, CT4 will update TS29.244 accordingly. 

	Proposed change to 8.2.xx3:
The MPTCP Address Information IE shall carry the address information of MPTCP proxy in the UPF. It shall be encoded as shown in Figure 8.2.xx3-1.

	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1 to 2
	Type = 1x7 (decimal)
	

	
	3 to 4
	Length = n
	

	
	5
	Spare
	V6
	V4
	

	
	6
	MPTCP Proxy Type
	

	
	p to (p+3)
	MPTCP Proxy IPv4 Address
	

	
	q to (q+15)
	MPTCP Proxy IPv6 Address
	

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


Figure 8.2.xx3-1: MPTCP Address Information
The following flags are coded within Octet 5:
-	Bit 1 – V4: If this bit is set to "1", then the MPTCP Proxy IPv4 Address field shall be present in the MPTCP Address Information IE.
-	Bit 1 – V6: If this bit is set to "1", then the MPTCP IPv6 Address field shall be present in the MPTCP Address Information IE.
-	Bit 3 to 8 Spare, for future use and set to 0.
Octets 6 shall indicate the MPTCP Proxy Type, with the value specified in clause 6.1.4 of 3GPP TS24.193 [x]. 
Octets "p to (p+3)" or "q to (q+15)" (IPv4 address / IPv6 address fields), if present, shall contain the address value.
Editor's Note:	FFS on whether net mask is needed for IPv4, and whether IPv6 prefix length is needed for IPv6.

Proposed change to 8.2.xx4, if people consider it is needed: 
The UE Link-Specific IP Address IE shall carry link-specific IP address used for MPTCP steering function. It shall be encoded as shown in Figure 8.2.xx4-1.

	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1 to 2
	Type = 1dd (decimal)
	

	
	3 to 4
	Length = n
	

	
	5
	Spare
	V6PL
	NV6
	NV4
	V6
	V4
	

	
	p to (p+3)
	UE Link-Specific IPv4 Address for 3GPP Access
	

	
	q to (q+15)
	UE Link-Specific IPv6 Address for 3GPP Access
	

	
	r to (r+3)
	UE Link-Specific IPv4 Address for Non-3GPP Access 
	

	
	s to (s+3)
	UE Link-Specific IPv6 Adress for Non-3GPP Access
	

	
	t
	IPv6 Prefix Length
	

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


Figure 8.2.xx4-1: UE Link-Specific IP Address
The following flags are coded within Octet 5:
-	Bit 1 – V4: If this bit is set to "1", then the UE Link-Specific IPv4 Address for 3GPP Access shall be present in the UE Link-Specific IP Address IE.
-	Bit 2 – V6: If this bit is set to "1", then the UE Link-Specific IPv6 Address for 3GPP Access shall be present in the UE Link-Specific IP Address IE.
-	Bit 3 – NV4: If this bit is set to "1", then the UE Link-Specific IPv4 Address for Non-3GPP Access shall be present in the UE Link-Specific IP Address IE.
-	Bit 4 – NV6: If this bit is set to "1", then the UE Link-Specific IPv6 Address for Non-3GPP Access shall be present in the UE Link-Specific IP Address IE.
-	Bit 5 – V6PL: If this bit is set to "1", then the IPv6 Prefix Length shall be present, and shall carry the length of IPv6 prefix for 3GPP access and Non-3GPP access.
-	Bit 5 6 to 8 Spare, for future use and set to 0.
Octets "p to (p+3)" or "q to (q+15)" (IPv4 address / IPv6 address fields), if present, shall contain the value for UE Link-Specific IP Address for 3GPP access.
Octets "r to (r+3)" or "s to (s+15)" (IPv4 address / IPv6 address fields), if present, shall contain the value for UE Link-Specific IP Address for Non-3GPP access.
Octets "t", if present, shall contain the value of IPv6 Prefix length, for both 3GPP access and Non-3GPP access.

Editor's Note:	FFS on whether the SMF can allocate the UE Link-Specific IP address.
Editor's Note:	FFS on whether net mask is needed for IPv4, and whether IPv6 prefix length is needed for IPv6.





4) Group 4:
Editor's Note:	FFS on whether the SMF can allocate the UE Link-Specific IP address.
Consideration #4:
Either the SMF or the UPF can allocate the UE IP address. Currently, stage 2 only describes that the MPTCP Proxy is inside the UPF, and the UPF allocates the MPTCP Proxy IP address, as well as the UE link-specific IP address.
If the SMF can allocate the UE link-specific IP address, it means that the SMF should have detailed knowledge of the MPTCP resources which is normally configured in the UPF, and the SMF should also be able to allocate the MPTCP Proxy IP address as well.
Such requirement to the SMF may be too strong, especially for inter-operability scenarios. The SMF needs to be configured with the MPTCP resources originally configured in the UPF, or the SMF shall be able to get such resources via certain methods, either via private interface or by OAM configuration.
Furthermore, there may be some other impacts not evaluated, e.g. in the case of multiple SMF control one UPF.
Proposal #4:
The source company of C4-195153 (TS24.299 CR#0304) considers that the UE link-specific IP address should only be allocated by the UPF. Hence, no need to send LS to SA2. And, the editor’s note can be removed.

2. PROPOSAL
CT4 should discuss the above issues and check the proposal to each issue. 
If conclusion can be reached to certain issues mentioned above, the proposed change can be reflected to the revision of C4-195153 (TS24.299 CR#0304).


<<NOTE>>
After offline discussion, C4-195153 has already covered the following changes:
- Changes in proposal #1 is adopted, i.e. add ATSSS Control Informaiton IE and ATSSS Control Parameters IE in PFCP Session Modification Request / Response;
- Changes in proposal #2 is adopted, i.e. remove the editor’s note of Group#2;
- Changes in proposal #3 is adopted, i.e. remove the editor’s note of Group#3;
- Changes in proposal #4 is adopted, i.e. remove the editor’s note of Group#4;
In addition, during the discussion, it sees the need to separate the PMF required indication from ATSSS-LL Control Information, to allow using PMF for access availability detection for MPTCP only UE.

