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1. Introduction

This contribution propose some description text for the function list and the function description supported by the EUTRAN to be included in the 36.401.
2. The proposed text for function list and function description

7.1
List of functions

Editor note: this sub-clause is to list all the functions supported by the EUTRAN.










· User Plane data transmission

· Radio channel ciphering and deciphering

· Integrity protection

· Header compression

· Mobility control functions

· Handover

· Paging

· Positioning (FFS)
· Dynamic Resource Allocation - Packet Scheduling
· Radio Bearer Control
· Inter-cell Interference Coordination
· Connection setup and release

· Admission Control

· Congestion Control
· Load Balancing

· RF power control
· Radio Channel Coding/decoding

· Initial (random) access detection and handling
· Distribution function for NAS messages
· NAS Node Selection Function
· System Information broadcasting
· Measurement Control function

· Synchronisation

· Radio Access Network Sharing

· MBMS function
7.2
Functions description

Editor note: this sub-clause is to describe all the functions supported by the EUTRAN. For example, transfer of user data, system information broadcast, network sharing, ciphering/deciphering for RRC, Handover, Paging, S1 Flex support function, function related to EMBMS, radio channel coding/decoding, RF power control  etc. 




7.2.1
Transfer of user data

This function provides user data transfer capability across the EUTRAN between the S1 and Uu interfaces. 

7.2.2
Radio channel ciphering and deciphering
This function is a pure computation function whereby the radio transmitted data can be protected against a non-authorised third-party. Ciphering and deciphering may be based on the usage of a session-dependent key, derived through signalling and/or session dependent information.

This function is located in the UE and in the EUTRAN.

7.2.3
Integrity protection
This function is a pure computation function whereby the transmitted data can be protected against a non-authorised third-party from alteration.
This function is located in the UE and in the EUTRAN.

7.2.4
Header compression
This function provide a header compression specifically to the particular network layer, transport layer or upper layer protocol combination e.g. TCP/IP and RTP/UPD/IP.
This function is located in the UE and in the EUTRAN.

7.2.5
Mobility control functions
7.2.5.1
Handover
This function manages the mobility of the radio interface. It is based on radio measurements and it is used to maintain the Quality of Service requested by the EPC. It contains the function of transferring context data between source node and target node.
Handover may be directed to/from another system (e.g. LTE to UMTS handover). 
The handover preparation is done in the target network side and final handover decision is done in the source network side.
This handover function is located in the UE and in the EUTRAN.
7.2.5.2
Paging

This function provides the capability to request a UE to contact the EUTRAN when UE is in Idle state. 
7.2.5.3
Positioning

FFS
7.2.6
Dynamic Resource Allocation- Packet Scheduling
This function is to allocate and de-allocate resources (including buffer and processing resources and resource blocks (i.e. chunks)) to user and control plane packets. Dynamic resource allocation involves several sub-tasks, including the selection of radio bearers whose packets are to be scheduled and managing the necessary resources (e.g. the power levels or the specific resource blocks used). Packet scheduling typically takes into account the QoS requirements associated with the radio bearers, the channel quality information for UEs, buffer status, interference situation, etc. Dynamic resource allocation may also take into account restrictions or preferences on some of the available resource blocks or resource block sets due to inter-cell interference coordination considerations.

This function is located in the EUTRAN.
7.2.7
Radio Bearer Control

This function is to have the establishment, maintenance and release of Radio Bearers involve the configuration of radio resources. When setting up a radio bearer for a service, radio bearer control takes into account the overall resource situation in E-UTRAN, the QoS requirements of in-progress sessions and the QoS requirement for the new service. Radio bearer control is also concerned with the maintenance of radio bearers of in-progress sessions at the change of the radio resource situation due to mobility or other reasons. Radio bearer control is involved in the release of radio resources associated with radio bearers at session termination, handover or at other occasions. 
This function also includes amongst other 
-
Multiplexing of services and multiplexing of UEs on Radio bearers;

-
Segmentation and reassembly;

-
Acknowledged/Unacknowledged delivery according to the Radio Access Bearer QoS.
This function is located in the EUTRAN.
7.2.8
Inter-cell Interference Coordination

This function is to manage radio resources (i.e. the radio resource blocks) such that inter-cell interference is kept under control. This function is a multi-cell RRM function that needs to take into account information (e.g. the resource usage status and traffic load situation) from multiple cells.
This function is located in EUTRAN.
7.2.9
Connection setup and release

This function is responsible for the control of connection element set-up and release in the EUTRAN. The purpose of this function is:

1)
To participate in the processing of the end-to-end connection set-up and release;

2)
And to manage and maintain the element of the end-to-end connection, which is located in the EUTRAN.

In the former case, this function will be activated by request from other functional entities at call set-up/release. In the latter case, i.e. when the end-to-end connection has already been established, this function may also be invoked to cater for in-call service modification or at handover execution.

This function is located both in the UE and in the EUTRAN.

7.2.10
Admission Control
This function is to admit or reject the establishment requests for new radio bearers. The admission control function takes into account the overall resource situation in E-UTRAN, the QoS requirements, the priority levels and the provided QoS of in-progress sessions and the QoS requirement of the new radio bearer request. The goal of admission control is to ensure high radio resource utilization (by accepting radio bearer requests as long as radio resources available) and at the same time to ensure proper QoS for in-progress sessions (by rejecting radio bearer requests when they cannot be accommodated). 

This function is located in the EUTRAN
7.2.11
Congestion Control
The task of congestion control is to monitor, detect and handle situations when the system is reaching a near overload or an overload situation with the already connected users. This means that some part of the network has run out, or will soon run out of resources. The congestion control should then bring the system back to a stable state as seamless as possible.
Congestion Control is performed in EUTRAN.
7.2.12
Load Balancing
Load balancing has the task to handle uneven distribution of the traffic load over multiple cells. The purpose of load balancing is thus to influence the load distribution in such a manner that radio resources remain highly utilized and the QoS of in-progress sessions are maintained to the extent possible and call dropping probabilities are kept sufficiently small. LB algorithms may result in hand-over or cell reselection decisions with the purpose of redistribute traffic from highly loaded cells to underutilized cells. 

LB is located in the EUTRAN.

7.2.13
RF Power Control

This group of functions controls the level of the transmitted power in order to minimise interference and keep the quality of the connections. It consist of the following functions: uplink power control for PUCCH, uplink power control for PUSCH, downlink power control for PDSCH.  (FFS to wait RAN1 discussion). 
7.2.14
Radio Channel Coding/decoding
This function introduces redundancy into the source data flow, increasing its rate by adding information calculated from the source data, in order to allow the detection or correction of signal errors introduced by the transmission medium. The channel coding algorithm(s) used and the amount of redundancy introduced may be different for the different types of logical channels and different types of data.

This function is located in both the UE and in the EUTRAN.

7.2.15
Initial (random) access detection and handling
This function has the ability to detect an initial access attempt from a mobile station and will respond appropriately. The handling of the initial access may include procedures for a possible resolution of colliding attempts, etc. The successful result will be the request for allocation of appropriate resources for the requesting mobile station.

This function is located in the EUTRAN.

7.2.16
Distribution function for NAS messages
In the RRC protocol and the S1AP, messages from the NAS shall be transparently transferred within the Access Stratum

This distribution function is located in both the UE and in the EUTRAN.

7.2.17
NAS Node Selection Function
The NAS Node Selection Function (NNSF) enables the eNB to initially assign EPC resources to serve a UE and subsequently setup a signalling connection to the assigned EPC resource.
This function is located in EUTRAN.
7.2.18
System Information broadcasting
This function provides the UE with the Access Stratum and Non Access Stratum information which are needed by the UE for its operation within the network.

The basic control and synchronisation of this function is located in EUTRAN.

7.2.19
Measurement Control function
The Measurement Control function is to configure the necessary information for the UE to perform 
· the radio physical layer measurements and reports to support e.g. mobility
· the transport volume and UE’s radio environment measurements and reports to support scheduler operation

The radio physical layer measurement to support mobility including:
-
within E-UTRAN (intra-frequency, inter-frequency);

-
between E-UTRAN and GERAN/UTRAN (inter-RAT).

This function is located in UE and EUTRAN.

The measurement control for UE positioning is FFS.
7.2.20
Synchronisation
Different synchronisation aspects are identified with EUTRAN, i.e. 
· Network Synchronisation

· Timing Advance 

The Network Synchronisation is to maintain the synchronisation of the timing between different nodes within the network. As no single method can cover all E-UTRAN applications a logical port at eNB may be used for reception of timing input independent of synchronization method chosen. This function is located in EUTRAN.
The Timing Advance is derived from the UL received timing and sent by the eNB to the UE which the UE uses to advance/delay its timings of the transmissions to the eNB so as to compensate for propagation delay and thus time align the transmissions from different UEs with the receiver window of the eNB. This function is located in UE and the eNB.
7.2.21
Radio Access Network Sharing
This function is to enable multiple PLMNs to share a radio access network. This function has mechanisms to direct the UE to the appropriate PLMN at the network sharing border and to restrict UE measurement and reselection to cells that are entitled to access. The EUTRAN may need to broadcast multiple PLMN-IDs in the radio interface. The UE may choose one amongst the broadcasted PLMN-IDs.
This function is located in UE and EUTRAN.
7.2.22
MBMS function
This function enables the EUTRAN to transmit the same data to multiple recipients allows network and radio resources to be shared.

Further functionalities for MBMS function is FFS.
3. Conclusion and proposal
It is proposed to review the proposed text for the function list and the function description supported by the EUTRAN. 

The rapporteur will incorporate the text to the draft 36.401 if agreeable.
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