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	Reason for change:
	The encoding of the congestion information has not been defined yet.

Clause 5.37.3.3 of TS 23.501 and Clause 5.38.1 of TS 29.244 specify:

SMF also indicates to NG-RAN to report the congestion information (i.e. a percentage of packets that UPF uses for ECN marking for L4S) of the QoS Flow on UL and/or DL directions via GTP-U header extension to PSA UPF.



	
	

	Summary of change:
	The definition of the QoS Monitoring Measurement IE type is updated to enable to encode DL and/or UL congestion information expressed as a percentage of packets to be used for ECN marking.
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* * * First Change * * * *
[bookmark: _Toc138954828][bookmark: _Toc27491017][bookmark: _Toc27557310][bookmark: _Toc27724227][bookmark: _Toc36031301][bookmark: _Toc36043221][bookmark: _Toc36814546][bookmark: _Toc44689404][bookmark: _Toc44924158][bookmark: _Toc51861128][bookmark: _Toc57930899][bookmark: _Toc57931529][bookmark: _Toc138955230]5.38.1	Support of ECN marking for L4S
Stage 2 requirements for the support of ECN marking for L4S are specified in clause 5.37.3 of 3GPP TS 23.501 [28]. This exposes congestion information by marking ECN bits in the IP header of the user IP packets between the UE and the application server to trigger application layer rate adaptation.
Support of this feature is optional for the SMF and UPF. A UPF that supports ECN marking for L4S on behalf of and due to congestion in NG-RAN shall indicate so to the SMF by setting the EML4S flag in the UP Function Features IE (see clause 8.2.25).
ECN marking for L4S may be enabled on a per QoS flow basis in the uplink and/or downlink direction and may be used for GBR and non-GBR QoS Flows.
NOTE 1:	ECN marking for L4S in the IP header due to congestion in NG-RAN can be supported by NG-RAN itself or can be delegated to the PSA UPF. If supported by both, it is enabled by the SMF either in the NG-RAN or in the PSA UPF, based on operator's policies. This clause describes requirements for ECN marking done in the PSA UPF.
NOTE 2:	In general, any network layer node that experiences congestion and is capable of performing ECN marking for L4S in the IP header can do so to contribute to the end to end L4S support. This clause describes only the marking due to congestion in NG-RAN with ECN marking delegated to the PSA UPF. It does not prevent though any other network layer node to perform ECN marking of the user IP packets due to other congestion point in the end-to-end path. 
If the UPF indicated support of ECN marking for L4S (i.e. the EML4S feature), the SMF may instruct the UPF to perform ECN marking for L4S for one QoS flow, in a PFCP Session Establishment Request or a PFCP Session Modification Request, by setting the ECN marking for L4S indicator in a QER associated with the UL and/or DL PDRs of this QoS flow. 
NOTE 3:	The SMF also indicates to NG-RAN to report the congestion information (i.e. a percentage of packets that to be used by the UPF uses for ECN marking for L4S) of the QoS Flow on UL and/or DL directions via GTP-U header extension to PSA UPF. If there is no UL packet when report for DL and/or UL needs to be provided, NG-RAN may generate an UL Dummy GTP-U Packet for such a reporting.
Upon being instructed to perform ECN marking for L4S for a QoS flow, the UPF shall use the information sent by NG-RAN in GTP-U header extension (see 3GPP TS 38.415 [34] and 3GPP TS 38.300 [42]) of GTP-U packets of the corresponding QoS flow to perform ECN bits marking for L4S for the corresponding direction.
Editor's Note:	It is FFS whether PDRs need to be extended to enable detecting packets with e.g. ECT(1) to steer traffic to an L4S enabled QoS flow (see NOTE 2 of clause 5.37.3.1 of 3GPP TS 23.501).
Editor's Note:	It is FFS whether PFCP extensions are required to enable the SMF to request the UPF to be notified when the UPF detects L4S traffic e.g. via ECT(1) (see NOTE 3 of clause 5.37.3.1 of 3GPP TS 23.501).
Editor's Note:	Further details on how the UPF performs ECN marking for L4S based on the congestion information received from the NG-RAN need to be specified 

* * * Next Change * * * *
8.2.171	QoS Monitoring Measurement
The QoS Monitoring Measurement IE contains the QoS measurements from the UP function. It shall be encoded as shown in Figure 8.2.171-1.

	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1 to 2
	Type = 248 (decimal)
	

	
	3 to 4
	Length = n
	

	
	5
	Spare
	ULCI
	DLCI
	PLMF
	RP
	UL
	DL
	

	
	m to (m+3)
	Downlink packet delay
	

	
	p to (p+3)
	Uplink packet delay
	

	
	q to (q+3)
	Round trip packet delay
	

	
	r
	Downlink Congestion information
	

	
	s
	Uplink Congestion information
	

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


Figure 8.2.171-1: QoS Monitoring Measurement
The following flags are coded within Octet 5:
-	Bit 1 – DL (Downlink): If this bit is set to "1", then the Downlink packet delay field shall be present, otherwise the Downlink packet delay field shall not be present.
-	Bit 2 – UL (Uplink): If this bit is set to "1", then the Uplink packet delay field shall be present, otherwise the Uplink packet delay field shall not be present.
-	Bit 3 – RP (Round Trip): If this bit is set to "1", then the Round trip packet delay field shall be present, otherwise the Round trip packet delay field shall not be present.
-	Bit 4 – PLMF (Packet Delay Measurement Failure): If this bit is set to "1", this indicates no timestamp is received in uplink packet for a delay exceeding the Measurement Period.
-	Bit 5 – DLCI (Downlink Congestion Info): If this bit is set to "1", then the Downlink Congestion information field shall be present, otherwise the Downlink Congestion information field shall not be present.
-	Bit 6 – ULCI (Uplink Congestion Info): If this bit is set to "1", then the Uplink Congestion information field shall be present, otherwise the Uplink Congestion information field shall not be present.
-	Bit 6 7 to 8: Spare, for future use and set to "0".
At least one bit shall be set to "1". Several bits may be set to "1".
When the PLMF flag is set to "1", the RP, UL and DL bits shall not be set to "1", i.e. the DL/UL/Round Trip packet delay fields shall not be present when reporting a packet delay measurement failure.
The Downlink packet delay, Uplink packet delay and Round trip packet delay fields shall be encoded as an Unsigned32 binary integer value. They shall contain the downlink, uplink or round trip packet delay in milliseconds respectively.
The Downlink Congestion Information and the Uplink Congestion Information fields shall be encoded as a 8 bits binary integer with a value within the range 0 to 100, representing the percentage of packets requested (by the NG-RAN) to be used for ECN marking for L4S.
Editor's note: The encoding of the Congestion Information field is FFSneeds to be checked and aligned with the RAN3 definition in TS 38.415.

* * * End of Changes * * * *

