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	Reason for change:
	1. ECN marking for L4S at gNB is supported for XR in R18. The gNB should perform ECN marking for L4S upon receiving request from the SMF. However, it is not specified what exactly the gNB shall do. Without clear specification, the gNB may be confused and unable to perform ECN marking correctly.
Actually, ECN was also supported in LTE. There is some detailed description about the eNB’s behavior for ECN marking in clause 11.6 of TS 36.300. The correlated text is excerpted and hilighted as below.
	[bookmark: _Toc20402931][bookmark: _Toc29372437][bookmark: _Toc37760391][bookmark: _Toc46498627][bookmark: _Toc52490940][bookmark: _Toc139403552]11.6	Explicit Congestion Notification
The eNB and the UE support of the Explicit Congestion Notification (ECN) is specified in clause 5 of IETF RFC 3168 [35] (i.e., the normative part of IETF RFC 3168 [35] that applies to the end-to-end flow of IP packets), and below. ECN is beneficial especially for latency sensitive interactived applications such as chat and gaming as well as for real-time voice and video, this because loss as a congestion signal is avoided, losses that would otherwise necessitate retransmission of packets with additional application delay as a result.
The eNB should set the Congestion Experienced (CE) codepoint ('11') in PDCP SDUs in the downlink direction to indicate downlink (radio) congestion if those PDCP SDUs have one of the two ECN-Capable Transport (ECT) codepoints set. The eNB should set the Congestion Experienced (CE) codepoint ('11') in PDCP SDUs in the uplink direction to indicate uplink (radio) congestion if those PDCP SDUs have one of the two ECN-Capable Transport (ECT) codepoints set. ECN marking should be per the recommendations in IETF RFC 7567 [73].


To make the NR specification more clear and feasible, we think similar description should be added for ECN marking for L4S.
2. For mobility support, the data forwarding for XR traffic can be performed in DRB level, or the PDU session level. And if the target NG-RAN node supports PDU set handling, the PDU Set Information user plane protocol is used for both DRB based and PDU session-based data forwarding. This needs to be confirmed in the data forwarding related section.

	
	

	Summary of change:
	Add the description about how the gNB perform ECN marking for L4S.
Add clarification about the PDU set information container being forwarded in DRB level and PDU session level data forwarding.

[bookmark: _GoBack]Impact Analysis:
This CR has isolated impact with the previous version of the specification (same release).
This CR has an impact under functional point of view. The impact can be considered isolated because the change only affects the ECN marking for L4S and data forwarding.

	
	

	Consequences if not approved:
	If the CN indicates NG-RAN to perfrom ECN marking for L4S, the NG-RAN may not perform ECN marking for L4S properly.
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[bookmark: _Toc46502011][bookmark: _Toc51971359][bookmark: _Toc52551342][bookmark: _Toc155991471]9.2.3.2.3	Data Forwarding
The following description depicts the data forwarding principles for intra-system handover.
The source NG-RAN node may suggest downlink data forwarding per QoS flow established for a PDU session and may provide information how it maps QoS flows to DRBs. The target NG-RAN node decides data forwarding per QoS flow established for a PDU Session.
If "lossless handover" is required and the QoS flows to DRB mapping applied at the target NG-RAN node allows applying for data forwarding the same QoS flows to DRB mapping as applied at the source NG-RAN node for a DRB and if all QoS flows mapped to that DRB are accepted for data forwarding, the target NG-RAN node establishes a downlink forwarding tunnel for that DRB.
For a DRB for which preservation of SN status applies, the target NG-RAN node may decide to establish an UL data forwarding tunnel.
The target NG-RAN node may also decide to establish a downlink forwarding tunnel for each PDU session. In this case the target NG-RAN node provides information for which QoS flows data forwarding has been accepted and corresponding UP TNL information for data forwarding tunnels to be established between the source NG-RAN node and the target NG-RAN node.
If QoS flows have been re-mapped at the source NG-RAN node and user packets along the old source mapping are still being processed at handover preparation, and if the source NG-RAN node has not yet received the SDAP end marker for certain QoS flows when providing the SN status to the target NG-RAN node, the source NG-RAN node provides the old side QoS mapping information for UL QoS flows to the target NG-RAN node for which no SDAP end marker was yet received. The target NG-RAN will receive for those QoS flows the end marker when the UE finalises to send UL user data according to the old source side mapping.
The source NG-RAN node may also propose to establish uplink forwarding tunnels for some PDU sessions in order to transfer SDAP SDUs corresponding to QoS flows for which flow re-mapping happened before the handover and the SDAP end marker has not yet been received, and for which user data was received at the source NG-RAN node via the DRB to which the QoS flow was remapped. If accepted the target NG-RAN node shall provide the corresponding UP TNL information for data forwarding tunnels to be established between the source NG-RAN node and the target NG-RAN node.
As long as data forwarding of DL user data packets takes place, the source NG-RAN node shall forward user data in the same forwarding tunnel, i.e.
-	for any QoS flow accepted for data forwarding by the target NG-RAN node and for which a DRB DL forwarding tunnel was established for a DRB to which this QoS flow was mapped at the source NG-RAN node, any fresh packets of this QoS flow shall be forwarded as PDCP SDUs via the mapped DRB DL forwarding tunnel.
-	for DRBs for which preservation of SN status applies, the source NG-RAN node may forward in order to the target NG-RAN node via the DRB DL forwarding tunnel all downlink PDCP SDUs with their SN corresponding to PDCP PDUs which have not been acknowledged by the UE.
-	for DRBs for which PDU set based handling applies, the source NG-RAN node forwards in order to the target NG-RAN node via the DRB DL forwarding tunnel all downlink PDCP SDUs with their PDU Set Information and Indication of End of Data Burst corresponding to PDCP PDUs which have not been acknowledged by the UE.
NOTE:	The SN of forwarded PDCP SDUs is carried in the "PDCP PDU number" field of the GTP-U extension header.
-	for any QoS flow accepted for data forwarding by the target NG-RAN node for which a DL PDU session forwarding tunnel was established, the source NG-RAN node forwards SDAP SDUs as received on NG-U from the UPF.
-	for any QoS flow for which PDU set based handing applies and accepted for data forwarding by the target NG-RAN node for which a DL PDU session forwarding tunnel was established, the source NG-RAN node forwards SDAP SDUs with their PDU Set Information and Indication of End of Data Burst as received on NG-U from the UPF.
For handovers involving Full Configuration, the source NG-RAN node behaviour is unchanged from the description above. In case a DRB DL forwarding tunnel was established, the target NG-RAN node may identify the PDCP SDUs for which delivery was attempted by the source NG-RAN node, by the presence of the PDCP SN in the forwarded GTP-U packet and may discard them.
As long as data forwarding of UL user data packets takes place for DRBs for which preservation of SN status applies the source NG-RAN node either:
-	discards the uplink PDCP PDUs received out of sequence if the source NG-RAN node has not accepted the request from the target NG-RAN node for uplink forwarding or if the target NG-RAN node has not requested uplink forwarding for the bearer during the Handover Preparation procedure; or
-	forwards to the target NG-RAN node via the corresponding DRB UL forwarding tunnel, the uplink PDCP SDUs with their SN corresponding to PDCP PDUs received out of sequence if the source NG-RAN node has accepted the request from the target NG-RAN node for uplink forwarding for the bearer during the Handover Preparation procedure, including PDCP SDUs corresponding to user data of those QoS flows, for which re-mapping happened for a QoS flow before the handover and the SDAP end marker has not yet been received at the source NG-RAN node.
As long as data forwarding of UL user data packets takes place for a PDU session, the source NG-RAN node forwards via the corresponding PDU session UL forwarding tunnel, the uplink SDAP SDUs corresponding to QoS flows for which flow re-mapping happened before the handover and the SDAP end marker has not yet been received at the source NG-RAN node, and which were received at the source NG-RAN node via the DRB to which the QoS flow was remapped.
For DRBs configured with DAPS handover, data forwarding after the source gNB receives the HANDOVER SUCCESS message from the target gNB follows the same behaviours as described above.
For DRBs configured with DAPS handover, before the source gNB receives the HANDOVER SUCCESS message:
-	The source gNB may forward to the target gNB downlink PDCP SDUs with SNs assigned by the source gNB. No downlink PDCP SDU without a SN assigned or SDAP SDU is forwarded. No uplink PDCP SDU or SDAP SDU is forwarded.
-	The source gNB sends the EARLY STATUS TRANSFER message to maintain HFN continuity by indicating PDCP SN and HFN of the first PDCP SDU that the source gNB forwards to the target gNB. The subsequent messages may be sent for discarding of already forwarded downlink PDCP SDUs in the target gNB.
-	The source gNB does not stop transmitting downlink packets to the UE. The source gNB keeps forwarding to the 5GC the uplink SDAP SDUs successfully received in-sequence from the UE.
Handling of end marker packets:
-	The source NG-RAN node receives one or several GTP-U end marker packets per PDU session from the UPF and replicates the end marker packets into each data forwarding tunnel when no more user data packets are to be forwarded over that tunnel.
-	End marker packets sent via a data forwarding tunnel are applicable to all QoS flows forwarded via that tunnel. After end marker packets have been received over a forwarding tunnel, the target NG-RAN node can start taking into account the packets of QoS flows associated with that forwarding tunnel received at the target NG-RAN node from the NG-U PDU session tunnel.

Next change
16.16	ECN marking for L4S and congestion information exposure
In order to support ECN marking for L4S at gNB as specified in TS 23.501[3], SMF provides ECN marking request per QoS flow level to the gNB as part of PDU Session Resource Management procedure. If the gNB supports ECN marking, it provides the status indication back to the SMF which is used by the SMF as specified in TS 23.501[3]. During Xn Handover Preparation procedure, source gNB provides the ECN marking request to target gNB.
When ECN marking for L4S at gNB is enabled for downlink/uplink, the gNB should set the Congestion Experienced (CE) codepoint ('11') in SDAP SDUs in the downlink/uplink direction to indicate downlink/uplink (radio) congestion if those SDAP SDUs have the ECT(1) codepoint ('01') set per the recommendations in IETF RFC 9330[X1], IETF RFC 9331[X2] and IETF RFC 9332[X3]. 
For ECN marking for L4S at UPF, SMF requests the gNB to report congestion information per QoS flow level as part of PDU Session Resource Management procedure. If the gNB supports ECN marking for L4S at UPF, it provides the status indication back to the SMF which is used by SMF as specified in TS 23.501[3]. During Xn Handover Preparation procedure, source gNB provides the ECN marking UPF request to target gNB.
For congestion reporting from gNB to UPF, SMF requests the gNB to report congestion information per QoS flow level as part of PDU Session Resource Management procedure. If the NG-RAN supports congestion information reporting, it provides the status indication back to the SMF which is used by the SMF as specified in TS 23.501[3]. During Xn Handover Preparation procedure, source gNB provides the congestion information request to target gNB.
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