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1. Introduction

In 36.420 v0.1.1 still the chapter “Functions of the X2 Interface Protocols” is incomplete.

In this document the rational for a text proposal to complete this chapter is given.
During the drafting of the text proposal it was noticed that probably it has never been discussed within RAN3 how the function descriptions in the different TSs of the 36.4xy series shall be aligned with each other. Therefore this document provides in 2.1. some reasoning and resulting guidelines for the specification of functions in the different TSs.
In 2.2. a recap of the agreed functions relevant for the X2 interface is given and in 2.3. the related proposals for a list of X2 functions and corresponding text to describe these functions in more detail are provided. It is suggested that the list and the descriptions are agreed to be included into 36.420.
An respective text proposal for 36.420v01.1. is attached to this contribution.

2. Discussion
2.1. Function descriptions in the different TSs of the 36.4xy series

In the series of E-UTRAN specifications the general TS responsible to describe the overall architecture 36.401, the TS 36.410 and 36.420 specifying the S1 and X2 interface general aspects and the detailed specifications  TS 36.41x and TS 36.42x (1<=x<=4) of the S1 and X2 interfaces contain sections describing functions. To our understanding the term function
 is used with an implicit common understanding in which a function describes a property, purpose, goal or an activity of something (e.g. E-UTRAN, X2 interface, X2 Application Protocol). 

It is a desirable that the different TS do not provide double specification, which means that the chapters in the different TS about functions should address different functions or aspects of functions. So far there has been no explicit discussion which functions and which functional aspects are in the scope of which TS. However it seems natural that :

· TS 36.401 shall describe the functions of the E-UTRAN as a whole. (e.g. E-UTRAN has the function that connections are being maintained during mobility).
· TS 36.410 and 36.420 shall describe the functions of the S1 or X2 interface. (e.g. X2 has a function allowing to transfer the control of an UE from one eNB to another). Such functions can be supportive functions to achieve the overall E-UTRAN functions (e.g. transfer of control between eNBs supports the maintaining of connections) or functions with scope restricted to the interface itself (e.g. Error handling).
· TS 36.413 and 36.423 shall describe the functions of the S1AP or X2AP protocol procedures. (e.g. X2AP has functions allowing to transfer UE Context Information and PDCP SNs between source and target). 
· The specifications of the Transport Layer protocols shall describe the functions of the respective protocols. (e.g. interface to physical medium, reliable transfer, …). 
Some examples on the application of the above principles:

The general Architecture Descriptions in TS 36.400 describes high level function which are visible to the outside of the E-UTRAN e.g. to the UEs or the EPC. Examples for this are Header Compression, ciphering, integrity protection, mobility control and connection management functions. 
TS 36.410 contains complementary to 36.401 functions for key management of the ciphering and integrity protection functions described in 36.401. It describes management functions for the contexts representing the connections.
TS 36.410 and TS 36.413 both contain similar descriptions of functions like NAS signalling transport or SAE Bearer Management functions. However 36.413 does not contain functions not visible on the S1 interfaces like NAS Node Selection function described in 36.410.

TS 36.412 contains signalling transport specific functions like “Provision of reliable transfer of S1-AP message over S1-MME interface”, which are mainly of significance for the S1AP and which are therefore not mentioned in 36.410 or 36.401.

Guidelines for specification of functions in the different TSs.
· The function description shall be guided by the specification structure, which is representing a step wise refinement from E-UTRAN as a whole, to the E-UTRAN internal interfaces and finally to the protocols constituting a specific E-UTRAN internal interface. 
· Function descriptions should not be simply repeated in the different TS. If one function at a higher level implies the necessity of a function at a more detailed level, the description of this “support” function should be on a more detailed level describing what this support function does, for the more general function.

· A function with a specific scope (E-UTRAN -, interface -, protocol -) should be described in the specification with the respective scope. This means that e.g. an interface specification should not describe functions specific to a protocol of this interface. 
2.2. Agreed functions for X2AP
Functions agreed at RAN3#57 (R3-071517) 
-
Trace Functions
This function is already captured in 36.420 v0.1.1
Functions agreed in 36.300 [1] (§20.2.1
X2-CP Functions)
-
Intra LTE-Access-System Mobility Support for UE in LTE_ACTIVE:

-
Context transfer from source eNB to target eNB;

-
Control of user plane tunnels between source eNB and target eNB;

-
Handover cancellation.

-
Uplink Load Management;

-
General X2 management and error handling functions:

-
Error indication.

These functions are not yet captured in 36.420. We suggest to use in 36.420 instead of  Uplink Load Management a term like Uplink Interference Load Management to make it more clear that this function does address more radio load than traffic load.
Function agreed at RAN3#57bis
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- Network Domain Security for IP based protocols (NDS/IP)

This function is not yet captured in 36.420 

Supportive Functions implied by the agreed functions in 36.401 [2]
-
Inter-cell Interference Coordination
-
Load Balancing

These functions are not yet captured in 36.420. We suggest to use in 36.420 instead of Load Balancing a more neutral term like Load Management.
2.3. Proposed Text to Capture the Functions

We propose to summarize the functions in the following list:

-
Intra LTE-Access-System Mobility Support for UE in LTE_ACTIVE:

-
Context transfer from source eNB to target eNB;

-
Control of user plane tunnels between source eNB and target eNB;

-
Handover cancellation.

-
Load Management 

-
Inter-cell Interference Coordination

-
Uplink Interference Load Management;

-
General X2 management and error handling functions:

-
Error indication.

-
Trace Functions
- X2 Security 

-
Network Domain Security for IP based protocols (NDS/IP)

We propose to give a more detailed description of the different functions by the following text..

2.3.1. Intra LTE-Access-System Mobility Support for UE in LTE_ACTIVE

This function allows the eNB to move the responsibility of a certain UE to another eNB. It comprises a preparation phase, an execution and a completion phases. During preparation one or more target eNBs are prepared via X2 to take over the radio connection to the UE. In this phase the target may perform some admission control. During the execution phase the UE connects to the target eNB and EPS bearer data and some state information may be forwarded from source to target via X2 interface. During the completion phase resources at the source side and UE related tunnels and signaling associations between source and target are released.

2.3.1.1. Context transfer from source eNB to target eNB

This function allows transferring information required to maintain the E-UTRAN services for an UE in LTE_ACTIVE from source to target eNB.

2.3.1.2. Control of user plane tunnels between source eNB and target eNB

This function allows establishing and releasing tunnels between source and target eNB to allow for data forwarding.

2.3.1.3. Handover cancellation

This function allows informing an already prepared target eNB that a prepared handover will not take place. It allows releasing the resources allocated during a preparation.

2.3.2. Load Management

This function allows exchanging overload and traffic load information between eNBs, such that the eNBs can control the traffic load appropriately (e.g. balance the traffic load between neighbouring cells).

2.3.3. Inter-cell Interference Coordination

This function allows keeping inter-cell interference under control. For this neighbouring eNBs exchange appropriate information allowing that eNBs make radio resource assignments such that interference is mitigated.

2.3.3.1. Uplink Interference Load Management

This function allows indicating an uplink interference overload between neighbouring eNBs, such that neighbour eNBs can co-ordinate with each other such that the mutual interference caused by their uplink radio resource allocations is mitigated.

2.3.4. General X2 management and error handling functions

These functions allow for managing of signalling associations between eNBs, surveying X2 interface and recovering from errors.

2.3.4.1. Error indication

This function allows the reporting of general error situations on application level.

2.3.5. Trace Functions

Trace recoding sessions on eUTRAN interfaces for a particular UE is initiated by the EPC. The trace initiation information is also propagated to the Target eNB during handover, attached to certain handover messages on X2.
2.3.6. X2 Security 

This function allows providing security services on X2 interfaces in accordance with operators policy.

2.3.6.1. Network Domain Security for IP based protocols (NDS/IP)

This function supports the provision on network domain security in accordance with [TS33.210 or TR33.821].

3. Conclusion

In this document some guidelines for the allocation of function descriptions to the different TS(s) are suggested. It is proposed to discuss these guidelines and to agree on common guidelines.
Further this document provided a list of X2 interface functions, which are understood as already agreed. Also respective descriptive texts for the listed functions are given. It is proposed that RAN3 discusses and agrees on a list of functions and on appropriate descriptions of these functions..

It is further proposed to agree on the text proposal as provided by the suggested changes to 36.420v0.1.1 in the attached document.. 
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� It seems that 3GPP uses the term function based on a common understanding without further definition (e.g. 21.905 does not contain a definition) But the implicit understanding could be described using the definition of function as e.g. found in the Oxford Concise Dictionary


“ an activity or purpose natural to or intended for a person or thing : bridges perform the function of providing access across water | Vitamin A is required for good eye function. ….”
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