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When a QER contains the QFI IE, the UPF modifies the QFI in DL packets (if these packets already contain a QFI).

The MB-SMF instructs the MB-UPF to insert the QFI of MBS QoS flows in user plane packets.
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* * * First Change * * * *
[bookmark: _Toc90386629][bookmark: _Toc90386632][bookmark: _Toc19717288][bookmark: _Toc27490778][bookmark: _Toc27557071][bookmark: _Toc27723988][bookmark: _Toc36031060][bookmark: _Toc36042980][bookmark: _Toc36814305][bookmark: _Toc44689159][bookmark: _Toc44923913][bookmark: _Toc51860883][bookmark: _Toc57930654][bookmark: _Toc57931284][bookmark: _Toc90386772][bookmark: _Toc19717119][bookmark: _Toc27490586][bookmark: _Toc27556879][bookmark: _Toc27723796][bookmark: _Toc36030861][bookmark: _Toc36042781][bookmark: _Toc36814105][bookmark: _Toc44688954][bookmark: _Toc44923708][bookmark: _Toc51860676][bookmark: _Toc57930443][bookmark: _Toc57931073][bookmark: _Toc90386536][bookmark: _Toc19717255][bookmark: _Toc27490738][bookmark: _Toc27557031][bookmark: _Toc27723948][bookmark: _Toc36031021][bookmark: _Toc36042941][bookmark: _Toc36814266][bookmark: _Toc44689120][bookmark: _Toc44923874][bookmark: _Toc51860843][bookmark: _Toc57930614][bookmark: _Toc57931244][bookmark: _Toc90386729][bookmark: _Toc19717256][bookmark: _Toc27490739][bookmark: _Toc27557032][bookmark: _Toc27723949][bookmark: _Toc36031022][bookmark: _Toc36042942][bookmark: _Toc36814267][bookmark: _Toc44689121][bookmark: _Toc44923875][bookmark: _Toc51860844][bookmark: _Toc57930615][bookmark: _Toc57931245][bookmark: _Toc90386730][bookmark: _Toc88743218][bookmark: _Toc90650030][bookmark: _Hlk94270068][bookmark: _Toc89034982][bookmark: _Toc89064780][bookmark: _Toc89180081][bookmark: _Toc90641290][bookmark: _Toc25156394][bookmark: _Toc34124696][bookmark: _Toc43207820][bookmark: _Toc49857290][bookmark: _Toc56677126][bookmark: _Toc56691649][bookmark: _Toc56698913][bookmark: _Toc89035148][bookmark: _Toc89064946][bookmark: _Toc89180245][bookmark: _Toc90641453][bookmark: _Hlk94188713][bookmark: _Toc25073931][bookmark: _Toc34063114][bookmark: _Toc43120091][bookmark: _Toc49768146][bookmark: _Toc56434319][bookmark: _Toc90558654][bookmark: _Toc90112977][bookmark: _Toc51847065][bookmark: _Toc57022696][bookmark: _Toc82556862][bookmark: _Toc27745105][bookmark: _Toc29803257][bookmark: _Toc35970047][bookmark: _Toc36050841][bookmark: _Toc44847560][bookmark: _Toc51845214][bookmark: _Toc51845545][bookmark: _Toc57017614][bookmark: _Toc82555487][bookmark: _Toc51845218][bookmark: _Toc51845549][bookmark: _Toc57017618][bookmark: _Toc82555492][bookmark: _Toc57017474][bookmark: _Toc82555351][bookmark: _Toc51845075][bookmark: _Toc51845406][bookmark: _Toc51846926][bookmark: _Toc57022553][bookmark: _Toc82556706]5.34.2.2	Instructing the MB-UPF to forward MBS data using multicast and/or unicast transport
When the MB-SMF receives an MBS Session Create Request from a NEF/MBSF to configure an MBS session, the MB-SMF shall select an MB-UPF and request that MB-UPF to allocate relevant user plane resource for the MBS session; to do so, the MB-SMF shall send a PFCP Session Establishment Request message to the MB-UPF to setup a PFCP session for the MBS Session, including the following information in the PFCP Session Establishment Request message:
-	the MBS Session Identifier identifying the MBS session (i.e. TMGI or SSM address);
-	a JMBSSM (Join MBS Session SSM) indication in the MBSN4mbReq-Flags IE to request the MB-UPF to join the multicast tree towards the Source Specific Multicast (SSM) address information provided by AF/AS or MBSTF for the MBS Session where the SSM is provided in the IP Multicast Addressing Info IE in the corresponding downlink PDR, if multicast transport applies over N6mb or Nmb9 (i.e. if no N6mb or Nmb9 ingress tunnel is requested to be allocated);
-	a PLLSSM (Provide Low Layer Source Specific Multicast address) indication in the MBSN4mbReq-Flags IE to request the MB-UPF to provide a lower layer SSM address (i.e. multicast destination address and related source IP address) and a GTP-U Common Tunnel EndPoint Identifier (C-TEID), if multicast transport applies over N3mb or N19mb;
-	for each MBS QoS flow: 
-	a Create PDR IE to provision a downlink PDR with PDI or a Create Tunnel Endpoint IE containing either:
-	a "Local Ingress Tunnel" IE with the CHOOSE bit set to "1" to request the MB-UPF to allocate an ingress tunnel for unicast transport over N6mb or Nmb9; or
-	an IP Multicast Addressing Info IE to request the MB-UPF to retrieve the MBS session data from the IP Multicast Address, when using multicast transport over N6mb or Nmb9.
NOTE:	A single ingress tunnel address is assigned, when using unicast transport over N6mb or Nmb9, regardless of the number of MBS QoS flows. 
-	a Create QER IE to provision a QER (associated with the PDR including the above PDI or Traffic EndPoint ID) instructing the MB-UPF to insert the QFI of the MBS QoS flow in user plane packets and possibly requesting the MB-UPF to apply specific QoS treatments; 
-	a Create FAR IE to provision a FAR (associated with the PDR including the above PDI or Traffic EndPoint ID) with the Apply Action set to "FSSM" with an MBS Multicast Parameters IE, when multicast transport is used over N3mb or N19mb, to forward the packets to the low layer SSM address when it is allocated; otherwise, the apply action shall be set to "DROP".
The MBS Session Identifier and the MBSN4mbReq-Flags are included in the group IE "MBS Session N4mb Control Information" at the PFCP message level.
The MB-UPF shall return the allocated ingress tunnel information in the Created PDR IE or Created Traffic Endpoint IE and provide the Low Layer SSM address if requested.
For an MBS session using unicast transport over N3mb or N19mb, when one or more NG-RAN node(s) and/or PSA UPF(s) provides a downlink GTP-U F-TEID (i.e. IP address and tunnel endpoint identifier) to receive the MBS session data, the MB-SMF shall send a PFCP Session Modification Request message to change the FAR with the Apply-Action set to "MBSU" together with one or more Add MBS Unicast Parameters to instruct the MB-UPF to forward and replicate MBS Session data towards the one or more GTP-U DL tunnels terminating at the NG-RAN(s) and/or PSA UPF(s).
For an MBS session using multicast transport over N3mb or N19mb, if the "FSSM" flag is set in the Apply Action, the MB-UPF shall forward the MBS session data using the Low Layer Source Specific Multicast address (i.e. destination IP multicast address and related source IP address) and C-TEID it allocated to the MBS session.
Both the "FSSM" and "MBSU" flags shall be set in the Apply-Action IE if the MB-UPF is requested to forward MBS data using both multicast and unicast transport over N3mb or N19mb.

* * * Next Change * * * *
5.34.3.2	Instructing the UPF to forward multicast MBS data to associated PDU sessions
When a PDU session needs to be associated with an MBS session (e.g. when a UE requests to join a multicast MBS session, 5GC Individual MBS traffic delivery is used and the request is accepted by the SMF), the SMF shall associate the PDU session with the multicast MBS session by sending a PFCP Session Establishment or Modification Request message to the UPF, for the PFCP session corresponding to the PDU session, with the following information:
-	the MBS Session N4 Control Information IE including the MBS Session Identifier and, if IP multicast transport applies over N19mb (i.e. a multicast transport address has been received from the MB-SMF):
-	the Multicast Transport Information IE for the given MBS session containing the Low Layer Source Specific Multicast address, i.e. the Multicast address and the source IP address and the GTP-U Common TEID which have been allocated by the MB-UPF for the MBS session, when the SMF considers it is the first PDU session to be associated with the MBS session in this UPF; the SMF may provide this information even if there are already other PDU sessions associated with the MBS session in this UPF; -	one or more new DL PDR(s) including:
-	the MBS Session Identifier, or a Traffic Endpoint IE which is including the MBS Session Identifier;  this information shall be used by the UPF to:
-	determine whether the UPF already receives the MBS session data, or if instead it needs to allocate a new N19mb DL tunnel (when using IP unicast transport over N19mb) or send an IGMP JOIN request to join the multicast tree (when using IP multicast transport over N19mb) to receive the MBS session data; the UPF shall allocate the same N19mb DL Tunnel ID when the SMF requests the UPF to allocate a DL F-TEID for N19mb and multiple UE/PDU sessions are already associated with the MBS session in the UPF (e.g. PDU sessions controlled by other SMFs, or when multiple PDU sessions served by the same SMF need to be associated concurrently with the MBS session).

-	identify the list of PDU sessions (served by the UPF) towards which any DL packet received for this MBS session shall be distributed;
-	if unicast transport is used over N19mb:
-	a local F-TEID to be allocated at the UPF, with the CHOOSE flag set to "1" in the "Local F-TEID" IE in the PDI IE or Create Traffic Endpoint IE, if the SMF has no "N19mb DL F-TEID" information available for the MBS Session, e.g. for the first PDU Session in the SMF to be associated with the MBS session; otherwise
-	the Local F-TEID set to the "N19mb DL F-TEID" for the MBS Session which is known by the SMF.
-	multiple DL PDRs may be provisioned and associated with different QERs to apply different QoS treaments for different service data multicast QoS flows within the MBS session. For each multicast QoS flow, the SMF may instruct the UPF to modify the QFI of downlink packets of the multicast QoS flow (received from the MB-UPF) to the QFI assigned by the SMF for the Associated (unicast) QoS flow, by associating a DL PDR including the QFI of the multicast QoS flow with a QER including the QFI IE set to the QFI of the Associated QoS flow.
-	the new DL PDR(s) may be associated with an (existing) Forwarding Action Rule to forward the received MBS session data to the UE via existing downlink N3/N9 tunnel, or with a new Forwarding Action Rule with the Apply Action set to "Drop" if the SMF wishes to maintain the MBS data reception over N19mb but suspends the delivery of the data to the UE's PDU session, e.g. when the UE is switching between 5GC Individual MBS traffic delivery and 5GC Shared MBS traffic delivery due to the UE moving back and forth between MBS non-supporting NG-RAN and MBS supporting NG-RAN.
The UPF shall respond with a PFCP Session Establishment or Modification Response message to the SMF, and the UPF shall include an MBS Session N4 Information IE if any of the following information needs to be reported:
-	the allocated "N19mb DL Tunnel ID" if it was requested;
-	an NN19DT (New N19mb Downlink Tunnel) indication in the MBSN4Resp-Flags IE indicating if the N19mb DL F-TEID has been newly allocated by the UPF or if a N19mb DL F-TEID had already been allocated by the UPF for the MBS session, when the "N19mb DL Tunnel ID" is present; this information allows the SMF to determine if it needs to report this N19mb DL Tunnel ID to the MB-SMF;
-	an indication "JMTI"(Joined N19mb Multicast Tree Indication) in the MBSN4Resp-Flags IE indicating if the UPF has joined the multicast tree from MB-UPF, if the Multicast Transport Information was included in the request message.
NOTE:	The indications "JMTI" and "NN19DT" are defined to help the SMF to determine if it needs to communicate with the MB-SMF, e.g., to report the newly allocated N19mb DL TEID in order to let the MB-SMF inform the MB-UPF to send a copy of MBS Session data to the UPF. The indication "JMTI" indicates to the SMF that no N19mb DL TEID needs to be allocated.	
When a PDU Session should be no longer be associated with the MBS session (e.g. the PDU session leaves the MBS session, or when switching to 5GC Shared MBS traffic delivery), the SMF shall send a PFCP Session Modification Request message to remove the DL PDR(s) that were created to receive the MBS session data, unless the SMF decides to keep the UPF receiving MBS Session data from N19mb, in which case the PDR shall be associated with a FAR set to "DROP".
In the PFCP Session Modification Response message, the UPF shall include the indication "N19DTR" (N19mb Downlink Tunnel Removal) in the MBSN4Resp-Flags IE indicating the N19mb DL Tunnel is to be removed if the UPF was requested to remove the DL PDRs of the MBS session for the PFCP session and this was the last PFCP session associated with the N19mb DL Tunnel in the UPF. This tells the SMF that it shall request the MB-SMF to inform the MB-UPF to stop sending MBS Session data towards this N19mb DL Tunnel.
The UPF shall also set the indication "N19DTR" (N19mb Downlink Tunnel Removal) in the MBSN4Resp-Flags IE indicating the N19mb DL Tunnel is to be removed in the PFCP Session Deletion Response message when the SMF deleted the last PFCP session who was associated with the N19mb DL Tunnel in the UPF.
When receiving the MBS session data for a given MBS session, either from the N19mb DL Tunnel allocated for this MBS Session (where the packets shall be identified by N19mb DL TEID) when unicast transport is used, or from the low layer Multicast transport address (where the packets shall be identified by the low layer Multicast transport address) when multicast transport is used, the UPF shall replicate the MBS Session data to all PFCP sessions which are associated with the MBS Session.

* * * Next Change * * * *
7.5.2.5	Create QER IE within PFCP Session Establishment Request
The Create QER grouped IE shall be encoded as shown in Figure 7.5.2.5-1.
Table 7.5.2.5-1: Create QER IE within PFCP Session Establishment Request
	Octet 1 and 2
	
	
	Create QER IE Type = 7 (decimal)

	Octets 3 and 4
	
	
	Length = n

	Information elements
	P
	Condition / Comment
	
	Appl.
	IE Type

	[bookmark: _MCCTEMPBM_CRPT05020417___7]
	
	
	Sxa
	Sxb
	Sxc
	N4
	N4mb
	[bookmark: _MCCTEMPBM_CRPT05020418___7]

	QER ID
	[bookmark: _MCCTEMPBM_CRPT05020419___4]M
	This IE shall uniquely identify the QER among all the QER configured for that PFCP session
	-
	X
	X
	X
	X
	QER ID

	QER Correlation ID
	[bookmark: _MCCTEMPBM_CRPT05020420___4]C
	This IE shall be present if the UP function is required to correlate the QERs of several PFCP sessions, for APN-AMBR enforcement/APN rate control of multiple UE's PDN connections to the same APN.
	-
	X
	-
	X
	-
	QER Correlation ID

	Gate Status
	[bookmark: _MCCTEMPBM_CRPT05020421___4]M
	This IE shall indicate whether the packets are allowed to be forwarded (the gate is open) or shall be discarded (the gate is closed) in the uplink and/or downlink directions.
	-
	X
	X
	X
	X
	Gate Status

	[bookmark: _PERM_MCCTEMPBM_CRPT05020424___2]Maximum Bitrate
	[bookmark: _MCCTEMPBM_CRPT05020422___4]C
	This IE shall be present if an MBR enforcement action shall be applied to packets matching this PDR. When present, this IE shall indicate the uplink and/or downlink maximum bit rate to be enforced for packets matching the PDR.

For EPC, this IE may be set to the value of:
[bookmark: _PERM_MCCTEMPBM_CRPT05020423___2]-	the APN-AMBR, for a QER that is referenced by all the PDRs of the non-GBR bearers of a PDN connection;
-	the TDF session MBR, for a QER that is referenced by all the PDRs of a TDF session;
-	the bearer MBR, for a QER that is referenced by all the PDRs of a bearer;
-	the SDF MBR, for a QER that is referenced by all the PDRs of a SDF.

For 5GC, this IE may be set to the value of:
-	the Session-AMBR, for a QER that is referenced by all the PDRs of the non-GBR QoS flows of a PDU session;
-	the QoS Flow MBR, for a QER that is referenced by all the PDRs of a QoS Flow;
-	the SDF MBR, for a QER that is referenced by all the PDRs of a SDF.
	-
	X
	X
	X
	X
	MBR

	Guaranteed Bitrate
	[bookmark: _MCCTEMPBM_CRPT05020425___4]C
	This IE shall be present if a GBR has been authorized to packets matching this PDR. When present, this IE shall indicate the authorized uplink and/or downlink guaranteed bit rate.

This IE may be set to the value of:
[bookmark: _MCCTEMPBM_CRPT05020426___2]-	the aggregate GBR, for a QER that is referenced by all the PDRs of a GBR bearer;
-	the QoS Flow GBR, for a QER that is referenced by all the PDRs of a QoS Flow (for 5GC);
-	the SDF GBR, for a QER that is referenced by all the PDRs of a SDF.

	-
	X
	X
	X
	X
	GBR

	[bookmark: _MCCTEMPBM_CRPT05020428___2]Packet Rate
	[bookmark: _MCCTEMPBM_CRPT05020427___4]C
	This IE shall be present if a Packet Rate enforcement action (in terms of number of packets per time interval) shall be applied to packets matching this PDR.
When present, this IE shall indicate the uplink and/or downlink maximum packet rate to be enforced for packets matching the PDR.
This IE may be set to the value of:
-	downlink packet rate for Serving PLMN Rate Control, for a QER that is referenced by all PDRs of the UE belonging to the PDN connection, or belonging to the PDU session (5GC) using CIoT EPS Optimizations as described in 3GPP TS 23.401 [2] and 3GPP TS 23.501 [28], respectively;
-	uplink and/or downlink packet rate for APN Rate Control, for a QER that is referenced by all the PDRs of the UE belonging to all PDN connections to the same APN, or for Small Data Rate Control (5GC) for a QER related to the PDU session using CIoT EPS Optimizations as described in 3GPP TS 23.401 [2] and 3GPP TS 23.501 [28], respectively.
	-
	X
	-
	-
	-
	Packet Rate

	Packet Rate Status
	[bookmark: _MCCTEMPBM_CRPT05020429___4]C
	This IE may be present during the UE requested PDU session establishment, or UE requested PDN connection establishment.
When present, the UP function shall first enforce these rules. Only after that shall the UP function enforce the rules in the Packet Rate IE.
	-
	X
	-
	X
	-
	Packet Rate Status

	[bookmark: _MCCTEMPBM_CRPT05020431___2]DL Flow Level Marking
	[bookmark: _MCCTEMPBM_CRPT05020430___4]C
	This IE shall be set if the UP function is required to mark the packets for QoS purposes:

-	by the TDF-C, for DL flow level marking for application indication (see clause 5.4.5);
-	by the PGW-C, for setting the GTP-U Service Class Indicator extension header for service indication towards GERAN (see clause 5.4.12).
	-
	X
	X
	-
	-
	DL Flow Level Marking

	QoS flow identifier
	[bookmark: _MCCTEMPBM_CRPT05020432___4]C
	This IE shall be present if the QoS flow identifier shall be inserted or modified by the UPF or shall be inserted by the MB-UPF. (NOTE X)
	-
	-
	-
	X
	X
	QFI

	Reflective QoS
	[bookmark: _MCCTEMPBM_CRPT05020433___4]C
	This IE shall be present if the UP function is required to insert a Reflective QoS Indicator to request reflective QoS for uplink traffic.
	-
	-
	-
	X
	-
	RQI

	Paging Policy Indicator
	[bookmark: _MCCTEMPBM_CRPT05020434___4]C
	This IE shall be present if the UPF is required to set the Paging Policy Indicator (PPI) in outgoing packets (see clause 5.4.3.2 of 3GPP TS 23.501 [28]).
When present, it shall be set to the PPI value to set. 
	-
	-
	-
	X
	-
	Paging Policy Indicator

	Averaging Window
	[bookmark: _MCCTEMPBM_CRPT05020435___4]O
	This IE may be present if the UP function is required to use a different Averaging window than the default one. (NOTE 1)

	-
	-
	-
	X
	-
	Averaging Window

	QER Control Indications
	[bookmark: _MCCTEMPBM_CRPT05020436___4]C
	This IE shall be included if the CP function needs to provide the QoS enforcement control information:
[bookmark: _MCCTEMPBM_CRPT05020437___7]-	RCSR (Rate Control Status Reporting): the CP function shall set this bit "1" to request the UP function to report the rate control status when the PFCP session is released. 
	-
	X
	-
	X
	-
	QER Control Indications

	
	NOTE 1:	As 5QI is not signalled over N4, one default averaging window shall be pre-configured in the UPF.
NOTE X: 	The SMF may request the UPF to modify the QFI of downlink packets of a multicast QoS flow received from the MB-UPF to the QFI assigned by the SMF for the Associated QoS flow. See clause 5.34.3.2.




* * * End of Changes * * * *
