
3GPP TSG-RAN3#53bis
R3-061473
10-13 October 2006
Seoul, Korea
Source:                    
NTT DoCoMo
Title:  
Way Forward on U-plane Tunneling protocol
Document for:        
Discussion and approval
Agenda Item:         
7.2
1. Introduction
This document clarifies the similar ability of 3 U-plane tunnelling protocol candidates which were raised in the last RAN3 meeting, and DoCoMo preference on how to proceed with this issue.
2. Review of the 3 U-plane tunnelling protocol candidates: GTP-U, Framing Protocol and GRE

In this section, the feature of each protocol candidates will be elaborated according to the requirement of U-plane function described in TR25.912.

In the last meeting, 3 protocol candidates for U-plane tunnelling protocols were identified: 1. GTP-U, 2. Framing Protocol, 3. GRE (Generic Routing Encapsulation)
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Fig.1: Protocol candidates

From figure1, one fact that can be said is that the U-plane tunnelling function will be defined in RNL when Framing Protocol is used and in TNL when GTP-U or GRE is used.
Regarding the discussion on Framing Protocol from the last RAN3 meeting, it was stated in [] that:
there is a separate UDP/IP tunnel for each access bearer and the access bearers are identified by the source-destination UDP port numbers and IP addresses. on the framing protocol layer there will be a separate framing protocol entity per SAE access bearer One drawback of using the UDP port numbers for access bearer identification is that it reserves a large fraction of the UDP port number space
However, for LTE, Framing Protocol can be enhanced, as illustrated in fig.2.

· For SAE Bearer Identification, ‘FP tunnelling ID’ (4 octets) is defined.‘FP tunnelling ID’ will be exchanged between the two end nodes during SAE Access Bearer setup.
Hence, several FP identifying several SAE Bearers can be transported by one UDP port/IP address.

· As a mean to minimizing packet loss due to mobility and packet loss detection, Sequence Number field (2 octets) may be utilized.

· It is not clear yet how many octets needed for MBMS support. However, ‘MBMS info’ field may be defined. (2 – 4 octets)

· Error handling mechanism will be flexibly supported with Framing Protocol. For example, reverse link control frame to overcome e.g. bulk discarding in eNB can be defined in RNL level.

These enhancements will make Framing Protocol to be very much similar to GTP-U.

Regarding the discussion on GRE, DoCoMo agrees with [] that SAE Access Bearer can be defined with ‘Key’ field and the necessity for sequence number can be fulfilled with the optional ‘Sequence Number’ field. DoCoMo also think that the reserved field may also be used for the necessary MBMS information. Furthermore, GRE is a well known tunnelling protocol for IP based system, and it is used in IP systems such as Cisco and Linux. 
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Fig.2: Framing Protocol for LTE

3. Conclusion, way forward and proposal
Technical Perspective

It can be said that there is almost no significant difference between the 3 protocol candidates. The necessary tunnelling functions can be defined either in RNL or TNL. 
· GTP-U may provide a fast introduction as it is a tunneling protocol used in 3G, but however there is the concern that it may be better not to use any 3GPP specific protocol in TNL level when future compatibility, i.e. when 3G will shrink in the future and SAE will turn into network using common future proof IP technologies.
· Framing Protocol may provide various flexibilities to be enhanced in the future, but however there is the concern that it has to be developed from the scratch and may take some efforts.
· GRE may be most general protocol from the IP protocol family perspective, and this characteristic will have positive effect on the cost issue. However there is the concern that it may need some 3GPP specific changes or adding. 

As a summary regardless of the pros and cons of each protocols, all the three protocol will satisfy the requirement of U-plane functions described in TR25.912.
Network Design Perspective

From network design perspective, it would be an advantage to design the network (LTE and SAE) as a whole, align U-plane tunnelling protocol S1 i/f and S5 i/f.
It should be avoided a situation where 3G is no longer exist, but the aGW still need to be equipped by two different  TNL processor each for S1-U and S5-U.
DoCoMo is aware that different WGs in 3GPP are responsible for S1 i/f and S5, i.e. RAN3 and SA2 (CT), and one may argue that make the both interfaces to be dependent may stall the standardisation process. However, DoCoMo believes that U-plane tunnelling protocol is not a heavy and complicated specification compare to S1 AP, and therefore deciding and specifying the protocol in stage 3 for example would not be significantly time consumptive.
Inter-working with 3G perspective

One may argue that S1 should use GTP-U because the interface(s) connecting SAE and the legacy CN are already decided to use GTP-U.
However, basically S1 and S3(S4) need to be considered as independent because the 3G will be shrink in the future and SAE shall envision a network using common future proof IP technologies .. GTP-U is needed because of inter-working reason only. 
As a way forward to this matter, DoCoMo proposes the following:

A working assumption on U-plane tunnelling functions for S1 (and X2) may be made during this stage. However, alignment should be possible when it is turn out that U-plane tunnelling protocol for S5 is different than that previously assumed for S1.
or
U-plane tunnelling for S1 (and X2) may be clarified in more detail functional level in stage 2. The final selection of the protocol and the specification will be made in stage 3. 
4. Reference
[1] R3-061188 ‘Tunnelling Protocol on the S1 and X2 interfaces’, Ericsson
[2] R3-061219 ‘Evaluation of S1/X2 User plane protocol candidates’, Nokia
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