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[bookmark: _Hlk513714389]This paper suggests to base interactions between MBSF and MBSU on PFCP and outlines required PFCP extensions.
1	Discussion

Baseline architectures Architecture 1 contains an MSF-U controlled by an MSF-C, and architecture 2 contains a MBSU controlled by an MBSF for similar tasks; the MBSF is integrated into the NEF. The proposed converged architecture also contains an MBSU controlled by an MBSF. It is expected that proposed solution can be applied to baseline architecture 1, baseline architecture 2, and the converged architecture.
The MBSF and MBSU resemble a split BM-SC, but no procedures for the interface between them are defined so far. The entity will enable user plane modifications including transcoding, Forward Error Correction (FEC), and Robust Header Corrections (ROHC).
It is suggested that an interface and protocol developed based on N4/PFCP (see TS 23.501 and TS 29.244) will be used between those entities. This has the advantage that PFCP is well known in the 3GPP ecosystem and that implementations collocating the UPF (that is already controlled using PFCP) and the MBSU to minimize the user plane processing resources could also become possible in that manner.
Proposal 1: An interface and protocol developed based on N4/PFCP will be used between MBSU and MBSF. 
TS 29.244 defines a CP function that could be MSF-C, NEF, MBSF, or SMF, and a UP function that could be a UPF, MSF-U or MBSU; the terms CP function and UP function will be used in what follows.

In what follows required extensions to PFCP will be analysed.
The UPF will need to support transcoding, Forward Error Correction (FEC), and Robust Header Corrections (ROHC)
For FEC, two outgoing streams are created for one incoming stream: a main stream and a repair stream. If several content streams are received, they will be transmitted as several outgoing streams, but a single FEC repair stream can be send for all those content streams. 
For ROHC, several outgoing content or FEC repair streams may be combined in one ROHC stream.
For Transcoding:
· it may be necessary to receive an incoming RTCP stream with feedback for an outgoing RTP stream and adjust the transcoder accordingly
· it may be necessary to send an outgoing RTCP stream with feedback derived by the transcoding for an incoming RTP stream.
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It is suggested that the CP function supplies newly introduced “Packet Processing Rules” (PPR), extended Packet Detection Rules(PDR), and Forwarding action rules (FAR) to the UP Function as part of a PFCP session establishment or modification
The UPF processes and modifies incoming media according to the received instructions in the PPR :
· It transcodes the media as requested by the CPF
· It applies Robust header compression to outgoing media when requested by the CPF
· It applies Forward Error Correction to outgoing media and generates an associated outgoing FEC repair stream when requested by the CPF 
· It monitors the incoming media stream and generates an associated RTCP feedback stream when requested by the CPF
· It receives an incoming RTCP feedback stream and may adjust the media processing based on the RTCP feedback when requested by the CPF
· It provides Event notifications about media processing related Events to the CPF when requested by the CPF.

A PPR contains:
· An PPR identifier
· Information about the outgoing media format (e.g. CODEC, FEC, ROHC, and possible parameters for the outgoing media format:
· Type (e.g. CODEC, FEC, ROHC)
· Codec specific parameter, e.g. for AMR parameters as defined in Clause 8.1 of  IETFRFC 4867
· Transport, e.g. RTP profile
· For ROHC (see RFC IERTF 5795 and IETF RFC 3095): Either profile, target periodicity for full header packets, MAX_CID parameter
· For FEC framework configuration information (see subclause 5.5 of IETF RFC 6363)
· opional FAR ID for the outgoing media stream
· optional subsequent PPR ID
· Optional information about the incoming media format
· Type (e.g. CODEC, FEC, ROHC)
· Codec specific parameter, e.g. for AMR parameters as defined in Clause 8.1 of IETF RFC 4867
· Transport, e.g. RTP profile
· Optional information about associated outgoing media stream;
· An FAR identifier and/or an PPR ID
· Type (e.g. RTCP feedback for incoming media format, FEC repair flow, ROHC flow)
· Optional media format specific parameter
· Optional information about associated incoming stream:
· Type (e.g. RTCP feedback for outgoing media format, ROHC feedback)
· Optional media format specific parameter
· Events to be reported to CP function, e.g.
· Unexpected Input media
· Resource shortage
· For FEC and ROHC: Session establishment success or failure.

The Packet detection rule (PDR) is used as follows:
· An optional IE to contain PPR ID to be applied for traffic matching the PDR. Several PPR IDs may be provided and all related PPR shall then be applied in consecution, in the order the PPR IDS are provided
· An indication of the usage of the traffic within the PPR (e.g. associated stream, RTCP, ROHC, media), can be omitted for media usage
· The existing FAR ID in the PDR applies for the main output stream of the PPR
· If the PDR contains an associated PPR ID or indicates that the traffic is not to be used for media (but e.g for RTCP) within the PDR, it does not contain a FAR ID.
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Proposal 2: Extend PFCP with packet processing rules that describe the application of transcoding, FEC or ROHC to media. The existing packet detection rules are extended to point to packet processing rules applicable for incoming traffic matching the packet detection rules. 



2	Conclusions
Proposal: Agree the proposed changes. 

Proposed changes to TR 23.757
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Editor's note:	This clause describes the mapping between solutions and key issues.
Table 6.0-1: Mapping of solutions to key issues
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MBS session management
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Service levels definition
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Levels of authorization for MC
	4
QoS for MC and BC
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BC TV and Radio services
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Local MBS
	7
MC-UC delivery mode switch
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BC-UC delivery method switch
	9
IWK with EPC/eMBMS for Public Safety
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[bookmark: _Toc43297545][bookmark: _Toc43733241][bookmark: _Toc43733481]6.x	Solution #Y: PFCP-based interactions between MBSF and MBSU
[bookmark: _Toc43297546][bookmark: _Toc43733242][bookmark: _Toc43733482]6.X.1	Functional Description
[bookmark: _Toc43297547][bookmark: _Toc43733243][bookmark: _Toc43733483]6.X.1.1	System Architecture
[bookmark: _Toc43297549][bookmark: _Toc43733245][bookmark: _Toc43733485]Baseline architectures Architecture 1 contains an MSF-U controlled by an MSF-C, and architecture 2 contains a MBSU controlled by an MBSF for similar tasks; the MBSF is integrated into the NEF. The proposed converged architecture also contains an MBSU controlled by an MBSF. It is expected that proposed solution can be applied to baseline architecture 1, baseline architecture 2, and the converged architecture.
TS 29.244 [x] defines a CP function that could be MSF-C, NEF, or MBSF, and a UP function that could be a MSF-U or MBSU; the terms CP function and UP function will be used in what follows.
Editor’s note: It’s FFS if N4 interface as specified in TS 29.244 [x] is suitable for the interaction between MSF-C and MSF-U. Collaboration with other WGs (e.g. SA4) is needed.
6.X.1.1	High Level Proposal
The procedures between UP function and CP function will be an extension on N4/PFCP procedures (see TS 23.501 [2] and TS 29.244 [x]).
This has the advantage that PFCP is well known in the 3GPP ecosystem and that implementations collocating the UPF (that is already controlled using PFCP) and the MBSU to minimize the user plane processing resources could also become possible in that manner.
6.X.1.2	Requirements
The UPF will need to support transcoding, Forward Error Correction (FEC), and Robust Header Corrections (ROHC)
For FEC, two outgoing streams are created for one incoming stream: a main stream and a repair stream. If several content streams are received, they will be transmitted as several outgoing streams, but a single FEC repair stream can be send for all those content streams. 
For ROHC, several outgoing content or FEC repair streams may be combined in one ROHC stream.
For Transcoding:
· it may be necessary to receive an incoming RTCP stream with feedback for an outgoing RTP stream and adjust the transcoder accordingly
· it may be necessary to send an outgoing RTCP stream with feedback derived by the transcoding for an incoming RTP stream.
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Figure 6.X.1.2-1: Incoming ang outgoing data streams at the UPF
6.X.1.3	PFCP extensions

It is suggested that the CP function supplies newly introduced “Packet Processing Rules” (PPR), extended Packet Detection Rules(PDR), and Forwarding action rules (FAR) to the UP Function as part of a PFCP session establishment or modification
The UPF processes and modifies incoming media according to the received instructions in the PPR :
· It transcodes the media as requested by the CPF
· It applies Robust header compression to outgoing media when requested by the CPF
· It applies Forward Error Correction to outgoing media and generates an associated outgoing FEC repair stream when requested by the CPF 
· It monitors the incoming media stream and generates an associated RTCP feedback stream when requested by the CPF
· It receives an incoming RTCP feedback stream and may adjust the media processing based on the RTCP feedback when requested by the CPF
· It provides Event notifications about media processing related Events to the CPF when requested by the CPF.

A PPR contains:
· An PPR identifier
· Information about the outgoing media format (e.g. CODEC, FEC, ROHC, and possible parameters for the outgoing media format:
· Type (e.g. CODEC, FEC, ROHC)
· Codec specific parameter, e.g. for AMR parameters as defined in Clause 8.1 of  IETFRFC 4867
· Transport, e.g. RTP profile
· For ROHC (see RFC IERTF 5795 and IETF RFC 3095): Either profile, target periodicity for full header packets, MAX_CID parameter
· For FEC framework configuration information (see subclause 5.5 of IETF RFC 6363)
· opional FAR ID for the outgoing media stream
· optional subsequent PPR ID
· Optional information about the incoming media format
· Type (e.g. CODEC, FEC, ROHC)
· Codec specific parameter, e.g. for AMR parameters as defined in Clause 8.1 of IETF RFC 4867
· Transport, e.g. RTP profile
· Optional information about associated outgoing media stream;
· An FAR identifier and/or an PPR ID
· Type (e.g. RTCP feedback for incoming media format, FEC repair flow, ROHC flow)
· Optional media format specific parameter
· Optional information about associated incoming stream:
· Type (e.g. RTCP feedback for outgoing media format, ROHC feedback)
· Optional media format specific parameter
· Events to be reported to CP function, e.g.
· Unexpected Input media
· Resource shortage
· For FEC and ROHC: Session establishment success or failure.

The Packet detection rule (PDR) is used as follows:
· An optional IE to contain PPR ID to be applied for traffic matching the PDR. Several PPR IDs may be provided and all related PPR shall then be applied in consecution, in the order the PPR IDS are provided
· An indication of the usage of the traffic within the PPR (e.g. associated stream, RTCP, ROHC, media), can be omitted for media usage
· The existing FAR ID in the PDR applies for the main output stream of the PPR
· If the PDR contains an associated PPR ID or indicates that the traffic is not to be used for media (but e.g for RTCP) within the PDR, it does not contain a FAR ID.

PDR1
PPR1
PDR2
…
PPR ID3
FAR ID2
PDR3
Traffic filters
PPR ID3, usage RTCP
PPR2
PPR3
Codec1 in, Codec2 out, FEC
Associated incoming stream (RTCP)
FAR ID3 (RTCP), FAR ID4(FEC)
FAR1
FAR2
FAR3
FAR4
Incoming Downlink Content (Codec 1)
Incoming Uplink RTCP
Outgoing Downlink Content (Codec 2)
Outgoing Uplink RTCP
Outgoing Downlink FEC Repair

Figure 6.X.1.2-1: Description of packet processing in the UPF using Packet Detection Rules (PDRs), Packet Processing Rules (PPRs), and Forwarding Action Rules (FARs)

6.X.2	Procedures



Figure 6.X.2-1: PFCP interactions to configure UPF packet processing
1. CPF sends PFCP Session Establishment Request  and includes PDRs (with PPR ID, and possible PPR usage information), PPRs (with information about incoming and outgoing encoding and a possible application of FEC and ROHC, about associated incoming streams, and about associated outgoing streams with FAR IDs, and media processing related Events to be reported), and FARs)
2. UPF is configured accordingly
3. UPF receives an incoming packet
4. UPF processes the incoming packet;
-	It searches a matching PDR
-	It select PPR(s) according to PPR ID(s) in PDR.
-	It transcodes and applies ROHC and/or FEC according to PPR(s)
-	If sends outgoing packets as described by FARs
5. UPF sends outgoing packet.
6. UPF generates RTCP feedback based on PPR instructions and sends it in backward direction.
7. UPF may report media processing related events to CPF based on CPF subscriptions.
8. UPF receives an incoming RTCP packet in backward direction.
9. UPF processes the incoming RTCP packet;
-	It searches a matching PDR
-	It select PPR(s) according to PPR ID(s) in PDR and forwards the stream as RTCP stream to PPR based on usage information in PDR.
-	It may adjust the media processing base4d on the received feedback.


To enable that several media streams are obtaining a single outgoing FEC repair stream, several media streams point to the same PPR for FEC. The pointer may be the PPR ID in the PDR of each media stream. A PPR for FEC may thus have several input media streams and will then produce an output media stream for each input media stream (and send this stream to the FAR ID in the corresponding PDR), and in addition an FEC repair stream (to be sent to the FAR ID for the outgoing media streams. The PPPR for FEC can be invoked after other PPRs for transcoding.
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Figure 6.X.2-2: Description of packet processing in the UPF when several media streams are obtaining a single outgoing FEC repair stream

To enable that several media streams are grouped together in a single ROHC flow, several media streams point to the same PPR for ROHC. The pointer may be the PPR ID in the PDR of each media stream and the PDR will then not contain a FAR ID. A PPR for FEC may thus have several input media streams and will then produce only a single ROHC stream (to be sent to the FAR ID for the outgoing media stream in the ROHC PPR). The PPR for FEC can be invoked after other PPRs for transcoding or FEC.
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Figure 6.X.2-3: Description of packet processing in the UPF when several outgoing media streams are encapsulated together in a single outgoing ROHC flow

[bookmark: _Toc43297552][bookmark: _Toc43733248][bookmark: _Toc43733488]6.X.3	Impacts on services, entities and interfaces
MBSF:
-	Support PFCP extended by Packet Processing Rules
MBSU:
[bookmark: _GoBack]-	Support PFCP extended by Packet Processing Rules
-	Support media processing such as transcoding, FEC and ROHC
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