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1   Text Proposal
START OF CHANGES

7.2.7
NG User Plane
The NG user plane (NG-U) interface is defined between the gNB/eLTE eNB and the UPGW. The NG-U interface provides non guaranteed delivery of user plane PDUs between the gNB/eLTE eNB and the UPGW.

The NG-U interface shall at least support per PDU Session tunneling.

NOTE 1:
Support of other type tunneling e.g. per node tunneling is FFS.
The protocol stack for NG-U is shown in Figure 7.2.7-1.
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Figure 7.2.7-1: NG-U protocol structure

NOTE 2:
The working assumption is that GTP-U with PoE enhancements is used as protocol for NG-U.
END OF CHANGES

START OF CHANGES

B.2
Evaluation of the solutions
When comparing the different protocols we shall consider the following factors.

-
Overhead ;
-
Complexity to implement;
-
Complexity to Standardize

-
Interoperability;
-
Features Supported.
Overhead:

The total overhead a can be calculated as a percentage of the entire PDU using the following formula:
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The comparison of protocol overhead is given in Table B.2-1. 
Table B.2-1 Protocol overhead over IPv6

	Payload Size
	Overhead of GRE
(8 B)
	Overhead of GTP-U (16B)
	Overhead of PoE
(8B)

	32 B
	10%
	18%
	10%

	300 B
	2.3%
	4.5%
	2.3%

	1500 B
	0.5%
	1.0%
	0.5%


The difference in overhead is not sufficient enough to effect the selection of the protocol.

Complexity to implement:

Both GRE and PoE do not require the processing of the data payload thus the headers can be precalculated and no transfer of the PDU into active memory is required.  

For GTP-U the calculation of the UDP checksum requires the entire PDU payload to be processed.  This requires it to be loaded into memory, and calculated.  This causes the complexity of processing GTP-U to be orders of magnitude more complex than the other protocols.  To implement this protocol at line speed over IPv6 requires several dedicated processors.  Within the gNB this is not particular onerous however within the CN this protocol decision is one of the chief impediments to software implementations of Core Network nodes.

Complexity to Standardize:

Both GTP-U and GRE are well known standards, with well-defined interfaces.  The adoption of either should not result in an unreasonable amount effort.

The standardization support for PoE is only slightly more complicated, but should not delay the 5G process unnecessarily. If the overhead of standardization is considered too great standardization support for PoE on the UL is the exceptionally simple, and should be very manageable.  As PoE is a superset of GRE, the standardization of PoE would automatically support GRE at least in the UL.

Features Supported:

The most significant difference between the different options resides in what features are supported.  The relevant features have been summarized in the Table B.2-2.
Table B.2-2 Features Supported

	Feature
	GTP-U
	GRE
	PoE

	Multiplexing traffic from different UEs
	Yes
	Yes
	Yes

	Session QoS marking
	No
	No
	Yes

	Multiplexing session traffic to the same UE
	No
	No
	Yes

	Encapsulate standard and non-standard Protocols
	Yes
	Yes
	Yes

	Usable on Xn interface
	Yes
	?
	Yes

	Reasonable Overhead
	20 Bytes
	4-16 Bytes
	4-X Bytes

	Extensible for SFC
	No
	No
	Yes

	Usable with NAT
	No
	Yes
	Yes

	Usable with SDN
	Outer IP only
	Outer IP only
	Yes

	Interface with VXLAN 
	No
	No
	Yes

	Interface with IP in IP
	No
	No
	Yes

	Interface with MPLS
	No
	No
	Yes

	Interface with GRE
	No
	Yes
	Yes

	Interface with STT
	No
	No
	Yes

	Encapsulate Inner PDU
	No
	No
	Yes

	Embed information for NF
	Extensible
	No
	Yes

	Group Based Forwarding/accounting
	Extensible
	No
	Yes

	Efficient Software implementation
	No
	Yes
	Yes


While the relative importance of some of these features is small, we can see that PoE can significantly add to the power of the RAN NG interface with very little standardization effort.  
Conclusions:

Given the benefits outlined above enhancements of GTP-U using PoE concepts should be considered for NG-U.

END OF CHANGES
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