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1 Introduction
In the contribution, we discuss how to model the user plane protocol for PDU set information and End of Data Burst indication and provide corresponding TP to the TS 38.415. 
2 Discussion
As we agreed in the RAN3#121 meeting, the PDU Set Information as well as End of Data Burst should be provided in the GTP-U extension header of a PDU. The PDU Set Information includes PDU Set Sequence Number, Indication of End PDU of the PDU set, PDU Sequence Number within a PDU Set, PDU Set Size in bytes and PDU Set Importance. However, how to model the user plane protocol has not been decided yet.  Basically, we think there are three options.
-	Option 1: Introduce the PDU set information and Indication of End of Data Burst as a new IE in the existing Frames (e.g. frame with PDU Type =0);
-	Option 2: Introduce the PDU Set Information and Indication of End of Data Burst as a new Frame (PDU type) in the existing GTP-U extension container;
-	Option 3: Define the PDU Set Information as a new GTP-U extension container.
As discussed in the RAN3#121bis meeting, option 2 has been ruled out since it is not feasible to include two frames in one GTP-U extension header.
For option 1, RAN3 has discussed optional presence of IEs in the user plane protocols. As specified in the Annex A.1 in both TS 38.415 [1] and 38.425 [2], example of using future extension field is provided. However, how to handle the unknown, unforeseen and erroneous protocol data is not clearly specified in both specifications (referring to the section 5.6). 
	[bookmark: _Toc534727738][bookmark: _Toc36555222][bookmark: _Toc45882594][bookmark: _Toc51762903][bookmark: _Toc64446386][bookmark: _Toc88652305]5.6	Handling of unknown, unforeseen and erroneous protocol data
Void. 



In non-homogenous cases, if the target gNB does not support PDU set concept, e.g., the target gNB cannot comprehend the new IE in the Frame, how the target gNB handle the case is not clearly specified e.g. ignores the new IE or reject the whole Frame. From this view, whether option 1 can work well in non-homogeneous case is not clear, as no extension mechanism was explicitly specified, which would allow a receiver to cope with unknown Information Elements added to a 38.415/425 frame. As no extension mechanism was specified explicitly, it cannot be expected that interworking between two nodes which have implemented different versions of 38.415/425 can work in general. If we follow the requirement that a non-supporting node needs to be able to receive PS Info &EoDB, it is not clear how such node would not regard the received frame as “erroneous” and still continue with the legacy part, as no “extension” mechanism is defined. This option is more future-proof to avoid any impact on the legacy user plane protocol if a new information regarding PDU set will be introduced.
For option 3, it requires CT4 to define a new GTP-U extension container. If a new GTP-U extension container is introduced, it can work well in non-homogeneous case as specified in TS 29.281 [3]. The bits 7 and 8 of the Next Extension Header Type define how the recipient shall handle unknown Extension Type, such as ‘comprehension not required and etc.
	[bookmark: _Toc20213216][bookmark: _Toc27752125][bookmark: _Toc27752760][bookmark: _Toc137712888]5.2.1	General format of the GTP-U Extension Header
Bits 7 and 8 of the Next Extension Header Type define how the recipient shall handle unknown Extension Types, see Figure 5.2.1-2. The recipient of an extension header of unknown type but marked as 'comprehension not required' for that recipient shall read the 'Next Extension Header Type' field (using the Extension Header Length field to identify its location in the GTP-PDU).
The recipient of an extension header of unknown type, but marked as 'comprehension required' for that recipient, shall:
-	If the message with the unknown extension header was a request or a G-PDU, send a Supported Extension Headers Notification to the originator of the GTP-PDU, discard the message and log an error.



A summary of comparison of the three options is given in the following tabular:
	Options
	Analysis

	Option 1: Introduce the PDU set information and Indication of End of Data Burst as a new IE in the existing Frames (e.g. frame with PDU Type =0)
	How to handle the unknown new IE is not specified in both TS 38.415 and TS 38.425. If we follow the requirement that a non-supporting node needs to be able to receive PS Info &EoDB, it is not clear how such node would not regard the received frame as “erroneous” and still continue with the legacy part, as no “extension” mechanism is defined.
If option 1 is adopted, RAN3 needs to define how to handle the unknow IE in the receiving side, but it is NBC.
More future-proof than option 3.

	Option 3: Define the PDU Set Information as a new container
	It can work well in non-homogeneous case following the principle in TS 29.281.
It needs CT4 to define a new type of GTP-U extension header.



According to the comparison and analysis, we think the option 3 is more appropriate for non-homogenous case, and we propose to liaise CT4 to define a new type of GTP-U extension header.
Proposal 1 Define a new PDU frame format for PDU Set Information which is used together with the DL PDU SESSION INFORMATION frame format and send an LS to CT4 to define a new type of GTP-U extension header for the PDU Set Information container.
Proposal 2 [bookmark: _Hlk149560725]Agree the new “PDU Set GTP-U header extension” is specified in the existing TS 38.415 (alternatively in TS 38.425) as in the Annex.
3	Conclusion
In the contribution, we discuss how to model the user plane protocol for PDU set information and End of Data Burst indication.  And we propose:
Define a new PDU frame format for PDU Set Information which is used together with the DL PDU SESSION INFORMATION frame format and send an LS to CT4 to define a new type of GTP-U extension header for the PDU Set Information container.
Agree the new “PDU Set GTP-U header extension” is specified in the existing TS 38.415 (alternatively in TS 38.425) as in the Annex.

The TP for BLCR to TS 38.415 is provided in the Annex.
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Annex

[bookmark: _Toc534727711][bookmark: _Toc36555186][bookmark: _Toc45882555][bookmark: _Toc51762864][bookmark: _Toc64446344][bookmark: _Toc88652263]4	General
[bookmark: _Toc534727712][bookmark: _Toc36555187][bookmark: _Toc45882556][bookmark: _Toc51762865][bookmark: _Toc64446345][bookmark: _Toc88652264]4.1	General aspects
The PDU Session User Plane protocol and PDU Set Information User Plane protocol is are located in the User Plane of the Radio Network Layer above the Transport Network Layer of the interface.
Each PDU session User Plane protocol instance and PDU Set Information User Plane protocol instance is are associated to one PDU Session.
In this version of the present document, the PDU session user plane protocol data is conveyed by GTP-U protocol means, more specifically, by means of the "GTP-U Container" GTP-U Extension Header as defined in TS 29.281 [3]. 
In this version of the present document, the PDU set information user plane protocol data is conveyed by GTP-U protocol means, more specifically, by means of the "GTP-U Container" GTP-U Extension Header as defined in TS 29.281 [3]. 

[bookmark: _Toc534727713][bookmark: _Toc36555188][bookmark: _Toc45882557][bookmark: _Toc51762866][bookmark: _Toc64446346][bookmark: _Toc88652265]X	PDU Set Information user plane protocol
[bookmark: _Toc534727714][bookmark: _Toc36555189][bookmark: _Toc45882558][bookmark: _Toc51762867][bookmark: _Toc64446347][bookmark: _Toc88652266]X.1	General
The PDU Set Information UP layer uses services of the Transport Network Layer in order to send its packets over the interface. 
[bookmark: _Toc534727715][bookmark: _Toc36555190][bookmark: _Toc45882559][bookmark: _Toc51762868][bookmark: _Toc64446348][bookmark: _Toc88652267]X.2	PDU Set Information user plane protocol layer services
The following functions are provided by the PDU Set Information user plane protocol:
-	Provision of PDU set information elements associated with a QoS flow of a PDU session.
-	Provision of Indication of End of Data Burst for a QoS flow.
[bookmark: _Toc534727716][bookmark: _Toc36555191][bookmark: _Toc45882560][bookmark: _Toc51762869][bookmark: _Toc64446349][bookmark: _Toc88652268]X.3	Services expected from the Transport Network Layer
The PDU set information UP layer expects the following services from the Transport Network Layer:
-	Transfer of PDU Set Information User Plane PDUs. 
[bookmark: _Toc534727717][bookmark: _Toc36555192][bookmark: _Toc45882561][bookmark: _Toc51762870][bookmark: _Toc64446350][bookmark: _Toc88652269]X.4	Elementary procedures
[bookmark: _Toc534727718][bookmark: _Toc36555193][bookmark: _Toc45882562][bookmark: _Toc51762871][bookmark: _Toc64446351][bookmark: _Toc88652270][bookmark: _Hlk515396525]X.4.1	Transfer of DL PDU Set Information 
[bookmark: _Toc534727719][bookmark: _Toc36555194][bookmark: _Toc45882563][bookmark: _Toc51762872][bookmark: _Toc64446352][bookmark: _Toc88652271]X.4.1.1	Successful operation
[bookmark: _Hlk489516625]The purpose of the Transfer of DL PDU Set Information procedure is to send PDU set information and indication of End of data burst related to a QoS flow of the PDU Session from UPF to NG-RAN. 
In the case of downlink data forwarding the DL PDU Set Information procedure shall be used to send PDU set information and indication of End of Data Burst related to the QoS flow of the PDU Session from NG-RAN node to UPF, or from UPF to NG-RAN node, or between NG-RAN nodes.
The DL PDU SET INFORMATION frame includes a QoS Flow Identifier (QFI) field associated with the transferred packet. The NG-RAN shall use the received QFI to determine the QoS flow and QoS profile which are associated with the received packet. 
The DL PDU SET INFORMATION frame may include the PDU Set Information (i.e., PDU Set Sequence Number, PDU Sequence Number within a PDU Set, PDU Set Size, PDU Set Importance, and End PDU of the PDU Set) associated with the QoS flow as specified in TS 23.501 [5].
The DL PDU SET INFORMATION frame may include indication of End of Data Burst associated with the QoS flow as specified in TS 23.501 [5].
When needed, the NG-RAN shall propagate the DL PDU Set Information to a peer NG-RAN.



Figure X.4.1.1-1: Successful Transfer of DL PDU Set Information
[bookmark: _Toc534727720][bookmark: _Toc36555195][bookmark: _Toc45882564][bookmark: _Toc51762873][bookmark: _Toc64446353][bookmark: _Toc88652272]X.4.1.2	Unsuccessful operation
Void.
[bookmark: _Toc534727724][bookmark: _Toc36555199][bookmark: _Toc45882568][bookmark: _Toc51762877][bookmark: _Toc64446357][bookmark: _Toc88652276]X.5	Elements for the PDU Set Information user plane protocol
[bookmark: _Toc534727725][bookmark: _Toc36555200][bookmark: _Toc45882569][bookmark: _Toc51762878][bookmark: _Toc64446358][bookmark: _Toc88652277]X.5.1	General
The structure of frames is specified as in the section 5.5.1.
[bookmark: _Toc534727726][bookmark: _Toc36555201][bookmark: _Toc45882570][bookmark: _Toc51762879][bookmark: _Toc64446359][bookmark: _Toc88652278]X.5.2	Frame format for the PDU Set Information user plane protocol
[bookmark: _Toc534727727][bookmark: _Toc36555202][bookmark: _Toc45882571][bookmark: _Toc51762880][bookmark: _Toc64446360][bookmark: _Toc88652279]5.5.2.1	DL PDU SET INFORMATION (PDU Type 0)
This frame format is defined to allow the NG-RAN to receive PDU Set Information and indication of End of Data Burst of a QoS flow.
The following shows the respective DL PDU SET INFORMATION frame.


	Bits
	Number of Octets

	7
	6
	5
	4
	3
	2
	1
	0
	

	PDU Type (=0)
	PSSNI
	PSI
	EPI
	EDBI
	1

	Spare
	Spare
	QoS Flow Identifier (QFI)
	1

	EPDU
	EDB
	PSI
	0 or 1

	PSSN
	0 or 2

	PSN
	0 or 1

	PSSize
	0 or 3

	Padding 
	0-3



Figure X.5.2.1-1: DL PDU SET INFORMATION (PDU Type 0) Format
[bookmark: _Toc64446362][bookmark: _Toc88652281]X.5.3	Coding of information elements in frames
[bookmark: _Toc534727730][bookmark: _Toc36555205][bookmark: _Toc45882574][bookmark: _Toc51762883][bookmark: _Toc64446363][bookmark: _Toc88652282]X.5.3.1	PDU Type
Description: The PDU Type indicates the structure of the PDU Set UP frame. The field takes the value of the PDU Type it identifies; i.e. "0" for PDU Type 0. The PDU type is in bit 4 to bit 7 in the first octet of the frame.
Value range: {0= DL PDU SET INFORMATION, 1-15=reserved for future PDU type extensions}.
Field length: 4 bits.
[bookmark: _Toc534727731][bookmark: _Toc36555206][bookmark: _Toc45882575][bookmark: _Toc51762884][bookmark: _Toc64446364][bookmark: _Toc88652283]X.5.3.2	Spare
Description: The spare field is set to "0" by the sender and should not be interpreted by the receiver. This field is reserved for later versions.
Value range: (0–2n-1).
Field Length: n bits.
[bookmark: _Toc534727732][bookmark: _Toc36555207][bookmark: _Toc45882576][bookmark: _Toc51762885][bookmark: _Toc64446365][bookmark: _Toc88652284]X.5.3.3	QoS Flow Identifier (QFI)
Description: When present this parameter indicates the QoS Flow Identifier of the QoS flow to which the transferred packet belongs.
Value range: {0..26-1}. 
Field length: 6 bits.
X.5.3.4	PSNI (PDU Sequence Number Indicator)
Description: This parameter indicates the presence of PDU Set Sequence Number (PSSN) and PDU Sequence Number within a PDU Set (PSN).
Value range: {0= PSSN and PSN not present, 1= PSSN and PSN present}.
Field length: 1 bit.
X.5.3.5	PSS (PDU Set Presence)
Description: This parameter indicates the presence of PDU Set Importance (PSI) and PDU Set Size (PSSize).
Value range: {0= PSI and PSSize not present, 1= PSI and PSSize present}.
Field length: 1 bit.
[bookmark: OLE_LINK9]X.5.3.6	EPI (End PDU indicator)
Description: This parameter indicates the presence of End PDU of the PDU Set (EPDU).
Value range: {0= EPDU not present, 1= EPDU present}.
Field length: 1 bit.
X.5.3.7	EDBI (End Data Burst indicator)
Description: This parameter indicates the presence of End of Data Burst (EDB).
Value range: {0= EDB not present, 1= EDB present}.
Field length: 1 bit.
X.5.3.8	End PDU of the PDU Set (EPDU)
Description: This parameter indicates whether the current PDU is the last PDU of the PDU set.
Value range: {0= all other PDUs of the PDU Set, 1= last PDU of the PDU set}.
Field length: 1 bit.
X.5.3.9	End of Data Burst (EDB)
Description: This parameter indicates the end of a Data Burst.
Value range: {0..23-1}.
Field length: 3 bits.
X.5.3.10	PDU Set Importance (PSI)
Description: This parameter indicates the importance of the current PDU Set compared to other PDU Sets within the same QoS flow. Lower values shall indicate a higher importance. PDU Set with the highest importance PDU Set is indicated by 0 and the lowest importance PDU Set is indicated by 15.
Value range: {0..24-1}.
Field length: 4 bits.
X.5.3.11	PDU Set Sequence Number (PSSN)
Description: This parameter indicates the sequence number of the PDU Set to which the current PDU belongs acting as an identifier for the PDU Set.
Value range: {0..216-1}.
Field length: 2 octets.
X.5.3.12	PDU Sequence Number within a PDU Set (PSN)
Description: This parameter indicates the sequence number of the current PDU within the PDU Set. The PSN shall be set to 0 for the first PDU in the PDU Set and incremented monotonically for every PDU in the PDU set in order of transmission from the sender.
Value range: {0..28-1}.
Field length: 1 octet.
X.5.3.x12	PDU Set Size (PSSize)
Description: This parameter indicates the total size of all PDUs of the PDU Set to which the current PDU belongs.
Value range: {0..224-1}.
Field length: 3 octets.
[bookmark: _Toc64446385][bookmark: _Toc88652304]X.5.4	Timers
Void.
X.6	Handling of unknown, unforeseen and erroneous protocol data
Void. 
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