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START OF CHANGES
Annex B:
NG Interface Protocol Stacks for User Plane
This section presents description of possible protocol stack options for the user plane.

Solution 1: GTP-U/UDP/IP 

GTP-U/UDP IP (TS29.281) is a protocol already used over S1, X2, S5/8 LTE interfaces. This is illustrated below:
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Figure B-1: GTP-U/UDP/IP Protocol stack
The details of the GTP-U structure is shown below:
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Figure B-2: GTPv1 Header

Solution 2: GRE/IP 

Generic Routing Encapsulation protocol (GRE) over IP has been specified in the IETF (RFC 2784, RFC 2890) and has been applied for e.g. PMIP based S5/S8, 3GPP LWIP, 3GPP2. This is illustrated below:
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Figure B-3 GRE/IP Protocol stack

The details of the GRE structure is shown below:
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Figure B-4: GRE Header

Solution 3: Protocol Oblivious Encapsulation (PoE) 

PoE is expressed without limiting the structure to specific formulations. This can be done by enhancing the configurability of the encapsulation protocol over the control plane.  
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Figure B-5: Protocol Oblivious Protocol stack

On the DL during interface establishment the control plane configures the locations of each needed field.  This location is indicated as a pair of numbers <length, offset> from the underlying TNL.  Example fields could be PDU session identifier, QoS marking etc.  The location of the User plane PDUs is similarly indicated.
The details of an example PoE structure is shown below, with 3 fields identified over NG-C at different locations in an NG-U transport packet.
	Field
	<Length, Offset>

	Field 1
	<12, 10>

	Field 2
	<12, 64>

	Field 3
	<6, 58>


 SHAPE  \* MERGEFORMAT 



Figure B-6: PoE Header in DL
On the UL as part of PDU session configuration, the NG-C provides a bytestring.  The gNB prepends this bytestring to every PDU associated with this PDU session before transmission on the TNL. 

 SHAPE  \* MERGEFORMAT 



Figure B-7: PoE Header in UL
NOTE 1:
It is FFS whether it is feasible for RAN to read or write the tunnelling header

NOTE 2:
It is FFS on the performance of the protocol e.g. on flexibility and efficiency
END OF CHANGES
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