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Based on knowledge of supporting redundant transmission at transport layer, SMF selects a UPF that supports redundant transmission at transport layer for the PDU session.
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* * * * Begin of Change * * * *
[bookmark: _Toc11315098][bookmark: _Toc11315103][bookmark: _Toc11315324]5.17.4	Redundant Transmission on N3/N9 interfaces
Stage 2 requirements for support of Redundant Transmission on N3/N9 interfaces for high reliability communication are specified in clause 5.33.2.2 3GPP TS 23.501 [28]. 
This requires duplicating downlink and uplink packets of QoS flows requiring redundant transmission of a PDU session via two independent N3 or N9 tunnels between the RAN and the UPF (PSA).
If redundant transmission is required for a QoS flow, the SMF shall instruct the PSA UPF to replicate each downlink packet of the QoS Flow and to assign a sequence number to them as follows: 
Editor's note: how to request the UPF to duplicate downlink packets is FFS.
If redundant transmission is required for a QoS flow, the SMF shall instruct the PSA UPF to eliminate the duplicated uplink packets of the QoS Flow, based on their sequence numbers, as follows: 
Editor's note: how to request the UPF eliminate the duplicate uplink packets is FFS.
Editor's note: how to realize the sequence number for support of redundant transmission is FFS.

* * * * Next Change * * * *

5.x	Support of Ultra Reliable Low Latency Communication for 5GC
[bookmark: _Toc11315104]5.x.1	General
Editor's Note: This clause will document the function on N4 to support URLLC in UPF in general.
5.x.2	Redundant Transmission on N3/N9 interfaces
Stage 2 requirements for support of Redundant Transmission on N3/N9 interfaces for high reliability communication are specified in clause 5.33.2.2 3GPP TS 23.501 [28]. 
This requires duplicating downlink and uplink packets of QoS flows requiring redundant transmission of a PDU session via two independent N3 or N9 tunnels between the RAN and the UPF (PSA).
If redundant transmission is required for a QoS flow, the SMF shall instruct the PSA UPF to replicate each downlink packet of the QoS Flow and to assign a sequence number to them as follows: 
Editor's note: how to request the UPF to duplicate downlink packets is FFS.
If redundant transmission is required for a QoS flow, the SMF shall instruct the PSA UPF to eliminate the duplicated uplink packets of the QoS Flow, based on their sequence numbers, as follows: 
Editor's note: how to request the UPF eliminate the duplicate uplink packets is FFS.
Editor's note: how to realize the sequence number for support of redundant transmission is FFS.
[bookmark: _Toc11315105]5.x.3	Redundant Transmission at transport layer
Stage 2 requirements for support of Redundant Transmission at transport layer for high reliability communication are specified in subclause 5.33.2.3 of 3GPP TS 23.501 [28].
If supports the redundant transmission at transport layer, the UP function shall set the RTTL feature flag in the UP Function Features IE (see clause 8.2.25). If so, the CP function may request the UP function to perform the redundant transmission at transport layer during a PFCP session establishment or a PFCP session modification procedure.
Editor's Note: How the CP function request the UP function to perform the redundant transmission is FFS.

* * * * Next Change * * * *

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 (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.x). 

	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
	N4
	The UPF 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/x
	RTTL
	N4
	The UP function supports redundant transmission at transport layer.

	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.




* * * * End of Change * * * *
