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1
Introduction
This paper proposes Text Proposal derived from R3-162405.

2
Text Proposal
Annex A:
Transport network and RAN internal functional split

When considering functional split options, the following transport performance requirements may be expected. The values given in the table are informative and for reference. The following transport characteristics deemed to be relevant:
1)
Transport latency

2)
Transport bandwidth
Those transport characteristics are contributing finally to deployment costs.

On the other hand, certain features and/or use cases like Ultra Reliable and Low Latency communication (URLLC) may require a certain split to support the features and/or use cases.

The following Table A-1 is proposed to be maintained during the SI while the knowledge about the protocol stack for NR and the related requirements on the transport are evolving.

Table A-1 Requirements on the underlying transport network due to a certain functional split, as a consequence to support a certain feature/use case
	Protocol Split option
 

	Required bandwidth 
	Max. allowed one way latency [ms] 
	Delay critical feature

	Comment

	Option 1
	[DL: 4Gb/s]
[UL: 3Gb/s]
	[10ms]
	
	

	Option 2
	[DL: 4016Mb/s]
[UL:3024 Mb/s]                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
	[1.5~10ms]
	
	

	Option 3
	[lower than option 2 for UL/DL]
	[1.5~10ms]
	
	

	Option 4
	[DL:5226.7Mb/s]
[UL:4500Mb/s]
	[approximate 100us]
	
	

	Option 5
	[DL: 5626.7Mb/s]
[UL: 7140 Mb/s]
	[hundreds of microseconds]
	
	

	Option 6
	[DL: 5626.7Mb/s]  

[UL:7140 Mb/s]
	[250us]
	
	

	Option 7a
	[DL:9.8Gb/s]
[UL:15.2Gb/s]
	[250us]
	
	

	Option 7b
	[DL:9.2Gb/s]
[UL:60.4 Gb/s] 
	[250us]
	
	

	Option 7c
	[DL:9.8Gb/s]
[UL:60.4Gb/s]
	[250us]
	
	

	Option 8
	[DL:157.3Gb/s]
[UL: 157.3Gb/s]
	[250us]
	
	


Note: The values are examples provided by LTE reference, as provided in [11], and are to be replaced by NR values when available.
Annex B
NG Interface Protocol Stacks for User Plane
B.1 Description of candidate solutions

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 well known protocol already used over S1, X2, S5/8 LTE interfaces. This is illustrated below:
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Figure 6.3.2.4.1-1 GTP-U/UDP/IP Protocol stack

The details of the GTP-U structure is shown below:
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Figure 6.3.2.4.1-2: GTPv1 Header
This protocol stack based on GTP-U/UDP offers the following key characteristics:
	Feature
	GTP

	Message Type
	Yes. Enables path management and Error Indication.

	Length
	16-bit payload length

	Protocol multiplexer
	No: all packets of a given tunnel must be of same type

	payload Type
	One type only per tunnel need to be configured through NGAP if it is different than IP.

	Tunnel multiplexer
	Mandatory 32-bit TEID

	Sequence Number
	Optional 16-bit

	Checksum
	In UDP header

	QoS transport marking
	DSCP in outer IP header (TS 36.414)

	Carried over
	UDP/IP port 2152

	End Marker in HO
	Message Type 254

	Transport overhead
	IP + UDP + GTP Hdr (20 bytes + IP header)

	U-plane possible without tunnelling
	No

	NAT Traversal
	Yes, if needed

	Applicability in SDN
	Currently not supported in commercial deployments (e.g. would lead to double tunnelling).


Solution 2: GRE 

GRE/IP (RFC)  is well known Generic Routing Encapsulation protocol (GRE) has been specified in the IETF (RFC 2784, RFC 2890) and has been applied widely for tunneling in the IP networks (ICT tech.) and mobile networks e.g. PMIP based S5/S8, 3GPP LWIP, 3GPP2. This is illustrated below:
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Figure 6.3.2.4.1-3 GRE/IP Protocol stack

The details of the GRE structure is shown below:
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Figure 6.3.2.4.1-4: GRE Header

This protocol stack based on GRE offers the following key characteristics:

	Feature
	GRE

	Message Type
	No

	Length
	In IP header

	Protocol multiplexer
	Yes: 16-bit payload identifier (Ethertype). Can support all of the IP, Ethernet, non-IP and unstructured types of payload foreseen by SA2 for NextGen system.

	payload Type
	Supports any payload specified as Ether Protocol Type (e.g. can support Ethernet over GRE).

	Tunnel multiplexer
	Optional 32-bit Key

	Sequence Number
	Optional 32 bit

	Checksum
	Optional

	QoS transport marking
	DSCP in outer IP header

	Carried over
	IPv4/IPv6 (IETF protocol number 47)

	End Marker in HO
	No 

	Transport overhead
	IP + GRE (4-16 bytes depending on fields used + IP header).

	U-plane possible without tunnelling
	Yes: GRE/IP/L2 can be removed from the protocol stack in some cases and then the remaining L2 can be carried over any underlying technology (MPLS-EVPN, VXLAN, ...);

	NAT Traversal
	No. If needed, requires GRE over IPV6

	Applicability in SDN
	Supported in commercial deployments. Example as per RFC7637 NVGRE (Network Virtualization Using Generic Routing Encapsulation).
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