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1
Introduction

In RAN3#53 meeting documents were treated, which were focused on the evaluation of S1 user plane protocol candidates. The discussed candidates are: GTP-U, GRE and a Framing protocol. A preference was identified for the GTP-U protocol due to the usage on several interfaces in the UMTS architecture. However a final decision is still outstanding. 
2
Discussion

In this section two user plane candidates are compared. 

	
	GTP-U [1]
	LTE specific S1 Framing protocol  [3]
	GRE [2]

	Requirements
	
	
	

	SAE Bearer Identification
	With TEID and IP address
	Frame protocol specific multiplexing  ID
	KEY field

	Minimize packet loss
	Using Sequence Numbers 
	Using Sequence Numbers 
	Using Sequence Numbers

	Packet loss detection
	Using Sequence Numbers 
	Using Sequence Numbers 
	Using Sequence Numbers

	Error handling
	Is defined in [1], needs to be checked
	Needs to be defined
	Needs to be defined

	Protocol Stack aspects
	
	
	

	Protocol Stack
	
[image: image1]
	
[image: image2]
	
[image: image3]

	User plane transport: path protocol
	UDP/IP
	UDP/IP
	IP, no UDP usage required

	
	IPv4 and IPv6 is supported in all protocols

	TNL/RNL
	Located in the TNL
	Located in the RNL
	Located in the TNL

	Header aspects
	
	
	

	Complete overhead 
	16 Bytes, with MBMS usage approx. 20 Bytes (Note 1)
	17 Bytes, with MBMS usage approx. 21 Bytes (Note 2) 
	8 Bytes, with MBMS usage approx.12 Bytes (Note 3)

	MBMS support
	MBMS is supported in the GTP header, optional feature in the extension header (4 Bytes)
	Needs to be defined in the FP 
	Needs to be defined in the GRE protocol 

	Payload 
	PDCP PDU 
	PDCP PDU
	PDCP PDU

	
	Within the PDCP PDU IP packets will be included independent of the used protocol

	Protocol specification availability
	Already specified in 3GPP
	LTE/SAE specific protocol needs to be defined
	Already specified in IETF

	Usage of the protocols
	
	
	

	Usage in 3G
	Iu, Gp, Gn 
	A similar Framing is used on the Iub, Iur (3G specific FP protocol) 
	Not yet used in 3GPP

	Usage in LTE/SAE
	Used on the S4 interface
Option also for S5 and S8 interface (not decided yet)
	Not used on any other interface, would be new for UPE
	Not used on any other interface, would be new for UPE

	Impacts
	
	
	

	Impact to UPE (w.r.t. protocol options)
	No impact, protocol already used for S4 interface
	New protocol needs to be implemented in the UPE
	New protocol needs to be implemented in the UPE

	IP NW compatibility impact
	No compatibility impact is expected 
	No compatibility impact is expected
	No compatibility impact is expected

	Cost impact
	Protocol is implemented in the UPE, no additional costs
	Additional costs due a new protocol 
	Additional costs due a new protocol 


Note 1:The total transport overhead without the impact of transport network layer IP header for the Evolved GTP including UDP header will be 16 Bytes for ordinary SAE Bearers and 20 Bytes for MBMS Bearers, assuming 4 bytes for MBMS specific information (FFS) [3].
Note 2: The total transport overhead for the Evolved Frame Protocol including UDP header but without the impact of transport network layer IP header will be 17 Bytes for ordinary SAE Bearers and 21 Bytes for MBMS Bearers [3].
Note 3: The total transport overhead for the GRE without the impact of transport network layer IP header will be 8 Bytes for ordinary SAE Bearers and 12 Bytes for MBMS Bearers [3].
3
Conclusion

All protocol candidates fulfil the requirements, which are listed at the beginning of in the comparison table. However the error handling of the different protocols needs to be checked. 
Regarding the transport protocols the only difference is that GRE protocol could work without UDP. The overhead of GTP-U and S1 specific FP is quite similar 20/21 Bytes the GRE overhead is 12 Bytes. 
The fact that GTP-U is already specified in 3GPP and used on several interfaces in 3G is an advantage for GTP-U protocol. Additionally GTP-U will be used in LTE/SAE in the evolved packet core (S4 interface).  In case of GRE or the FP usage on the S1 interface new protocols would be introduced in the evolved packet core. Therofore the Siemens preference is the usage of the GTP-U protocol on the S1 interface. 
4
Conclusion

[1]

   3GPP TS 29.060, GPRS Tunnelling Protocol across the Gn and Gp interface

[2]
IETF RFC 2784 (03/2000): Generic Routing Encapsulation
[3]
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