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1. Introduction
TR 25.912 lists the high level RNL function of C-plane and U-plane on S1 and X2 interface. As the next step, TNL functions for S1 and X2 interface need to be decided. 
This document clarifies what are the functions that may be necessary for S1 and X2 TNL.
2. Consideration on the necessary TNL function for S1 and X2

2.1 S1-C and X2-C TNL function

Figure 1 shows the RNL and TNL function of S1-C and X2-C. The RNL functions are listed in the TR 25.912.

It is considered that basically the necessary function for S1-C and X2-C TNL are the same.
The TNL of both interfaces need to provide the following functions:

1. Signalling reliability function
Signalling reliability function will include: 
- re-transmission 
- in-sequence delivery
- path supervision,
- path redundancy (e.g. IP address multi homing) 
2. Network layer routing function.
Network layer routing function will include: 
- IP address routing function
- IPSec function in point-to-point nodes wherever necessary to ensure NDS.
Depends on the TNL configuration and protocol design, the following functions need to be further studied whether to be included as RNL function or TNL function.

1. Connection identification for each UE
Signalling connection between end-to-end signalling node need to be identified for each UE. (Today’s SCCP function in Iu and Iur or GTP-C function in Gn)
2. Relay function
This function refers to the case where an arbitrary node can ask its upper node to relay the signalling message until it arrives to the destination node, e.g. the functions such as GTT (Global Title Translation) in SCCP.
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Figure1: S1-C and X2-C RNL and TNL function 
2.2 S1-U and X2-U TNL function
Figure 2 shows the RNL and TNL functions of S1-U and X2-U. The RNL functions are listed in TR 25.912.

It is considered that basically the necessary TNL functions for S1-U and X2-U are the same. 
Basically there is no specific reliability function required for U-plane TNL: real time retransmission in wired-link is not considered necessary because it will only add up the delay. Therefore, basically UDP/IP might be enough.
IPSec functionality is basically an implementation issue and may not be necessary for a U-plane data path, because U-plane data is already end-to-end ciphered. However, IPSec may be necessary to protect U-plane signalling data, such control frame, if it is decided to be defined. 

However, reliability provision such as path supervision for U-plane is considered useful from operation matter. Because, functions such as path supervision (keep alive signal) can ensure that the U-plane data will be reliably transmitted, and it can also be used as an indicator when selecting UPE for load balancing.
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Figure2: S1-U and X2-U RNL and TNL function
3. Conclusion and proposal
Functions that may be necessary for TNL of S1-C/U and X2-C/U were identified.

DoCoMo believes that S1 TNL and X2 TNL C-plane functionalities for are common, and so does the U-plane functionalities.

 Regarding C-plane, the following functions should be part of the TNL functionalities.
- signalling reliability function 
- IP routing and IPSec as security function 
However it is for further study whether connection identification for each UE should be in RNL or TNL, and whether relay function such as today’s SCCP GTT is needed.

Regarding U-plane functionalities, 
basically no specific reliability function is needed for U-data transport, however the necessity of path supervision should be further studied.
It is propose that RAN3 can discuss the TNL functionalities in section 2, and to decide what are the functionalities needed in S1 U/C and X2 U/C TNL.
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