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	*** First Change ***


3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

AF
Application Function

ARP
Allocation and Retention Priority

AMBR
Aggregate Maximum Bit Rate

CBC
Cell Broadcast Centre

CBE
Cell Broadcast Entity

CSG
Closed Subscriber Group

CSG ID
Closed Subscriber Group Identity
DeNB
Donor eNode B
DL TFT
DownLink Traffic Flow Template
ECGI
E-UTRAN Cell Global Identifier

ECM
EPS Connection Management

ECN
Explicit Congestion Notification

EMM
EPS Mobility Management
eNB
evolved Node B
EPC
Evolved Packet Core

EPS
Evolved Packet System

E-RAB
E-UTRAN Radio Access Bearer

E-UTRAN
Evolved Universal Terrestrial Radio Access Network

GBR
Guaranteed Bit Rate

GUMMEI
Globally Unique MME Identifier

GUTI
Globally Unique Temporary Identity

GW
Gateway

HeNB
Home eNode B

HeNB GW
Home eNode B Gateway

HFN
Hyper Frame Number

ISR
Idle mode Signalling Reduction

OFCS
Offline Charging System

LBI
Linked EPS Bearer Id

L-GW
Local GateWay

LIPA
Local IP Access

MBR
Maximum Bit Rate

MME
Mobility Management Entity

MMEC
MME Code

MTC
Machine-Type Communications

M-TMSI
M-Temporary Mobile Subscriber Identity

OMC-ID
Operation and Maintenance Centre Identity

P‑GW
PDN Gateway

PDCP
Packet Data Convergence Protocol

PMIP
Proxy Mobile IP

PSAP
Public Safety Answering Point

PTI
Procedure Transaction Id

QCI
QoS Class Identifier

RFSP
RAT/Frequency Selection Priority
RN
Relay Node
S‑GW
Serving Gateway

S-TMSI
S-Temporary Mobile Subscriber Identity

SDF
Service Data Flow

SIPTO
Selected IP Traffic Offload

TAC
Tracking Area Code

TAD
Traffic Aggregate Description

TAI
Tracking Area Identity

TAU
Tracking Area Update

TI
Transaction Identifier

TIN
Temporary Identity used in Next update

URRP-MME
UE Reachability Request Parameter for MME

UL TFT
UpLink Traffic Flow Template

ULR-Flags
Update Location Request Flags

	*** Next Change ***


4.3.x
Relaying function
4.3.x.1
General

The relaying function enables an operator to improve and extend the coverage area by having a Relay Node (RN) wirelessly connected to an eNB serving the RN, called Donor eNB (DeNB), via a modified version of the E-UTRA radio interface called the Un interface as specified in 3GPP TS36.300 [5].  

The relaying function and use of RN/DeNB entities in a network is transparent to the operations of the UEs connected to it and associated core network entities (e.g. MME, S/P-GW, PCRF etc.) for the UEs.

The relaying architecture is shown in figure 4.3.x.1-1.
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Figure 4.3.x.1-1: Relaying Architecture

Note 1:
Impact to core network elements from the introduction of RNs and DeNB is minimized by reusing the existing nodes and protocols when interacting with the core network.

Note 2:
Functions of the MME for the RN and MME for the UE may be collocated in a single MME.

The RN supports the eNB functionality like termination of the radio protocols of the E-UTRA radio interface and the S1 and X2 interfaces. The RN also supports a subset of the UE functionality and protocols to wirelessly connect to the DeNB.
In addition to supporting eNB functionality, the DeNB also embeds and provides the S-GW/P-GW-like functions needed for the RN operation. This includes creating a session for the RN and managing EPS bearers for the RN as shown in subclause 4.3.x.4, as well as terminating the S1-AP and S11 interfaces towards the MME serving the RN. Due to the proxy functionality, the DeNB appears as an MME (for S1), an eNB (for X2) and an S-GW to the RN. 
The RN and DeNB also perform mapping of signalling and data packets onto EPS bearers that are setup for the RN. The mapping is based on existing QoS mechanisms defined for the UE and the P-GW and are described in TS 36.300 [5].
4.3.x.2
RN startup and attach procedure
4.3.x.2.1
General
The startup procedure for the Relay node is based on the normal UE attach procedure and consists of the following two phases:
-
Phase I: Attach for RN preconfiguration 
-
Phase II: Attach for RN operation (MME of the RN)
4.3.x.2.2
Attach for RN preconfiguration

The RN attaches to the E-UTRAN/EPC as a UE at power-up and retrieves initial configuration parameters, e.g. list of DeNB cells, from RN OAM. During the attch procedure, the MME selected for the RN performs the S-GW and P-GW selection & subscription verification towards HSS for the RN as for a normal UE.  The RN subscription includes a specific APN configured for this phase of operation only and shall be reserved for RN only.

The authentication of the RN acting as an UE is performed by the MME during the initial attach procedure (see Sec. 4.3.x.2), using the information obtained from the HSS.
After this operation is complete, the RN detaches from the network as an UE and triggers Phase II.  
4.3.x.2.3
Attach for RN operation
The RN connects to a DeNB selected from the list acquired during Phase I to start relay operations. For this purpose, the normal attach procedure, with the following exceptions, is applied:

-
The DeNB is aware of the MMEs that support RN functionality; 
-
The RN sends an RN indication to the DeNB, which the DeNB forwards, together with the IP address of the S‑GW/P-GW function embedded in the DeNB to an MME supporting RN functionality within the Initial UE Message;
-
MME (RN) selects the S-GW/P-GW in DeNB for the RN based on the IP address included in the Initial UE Message (i.e. all GW selection and APN related procedures are bypassed during this phase);
-
During the attach procedure, the MME (RN) authenticates the RN as an RN; only if the authentication is successful, it accepts the attach procedure and sets up a context with the DeNB.
When relay function is enabled, MMEs in a pool should all have the same relaying function capability in order to have consistent support for functions such as redundancy, load balancing.


[image: image2.emf]RN DeNB MME HSS

1. RRC connection setup

2a. NAS Attach, Authentication, Security, ... 2b. Authentication, Security, ...

3. GTP-C Create Session

4b. S1 Context Setup 

(NAS Attach Accept)

4a. RRC connection re-config.


Figure 4.3.x.2-1: RN attach procedure
4.3.x.3

RN detach procedure
The detach procedure for the RN is the same as the normal UE detach procedure, though the RN should ensure that no UE is connected to the RN cells before detaching.
It is up to RN implementation how it ensures no UE is connected.
4.3.x.4
DeNB E-RAB activation/modification

This procedure is used by the DeNB to change the EPS bearer allocation for the RN. The procedure is the same as the normal network-initiated bearer activation/modification procedure with the exception that the S-GW/P‑GW functionality (steps 1 and 6) is performed by the DeNB. 
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Figure 4.3.x.4-1: DeNB-initiated bearer activation/modification procedure

NOTE:
It is up to implementation if and when the DeNB sets up and modifies EPS bearers for the RN, in addition to the initial bearer set up procedures at Attach.
	*** Next Change ***


4.4.2
MME

MME functions include:

-
NAS signalling;

-
NAS signalling security;

-
Inter CN node signalling for mobility between 3GPP access networks (terminating S3);

-
UE Reachability in ECM-IDLE state (including control and execution of paging retransmission);

-
Tracking Area list management;

-
Mapping from UE location (e.g. TAI) to time zone, and signalling a UE time zone change associated with mobility,

-
PDN GW and Serving GW selection;

-
MME selection for handovers with MME change;

-
SGSN selection for handovers to 2G or 3G 3GPP access networks;

-
Roaming (S6a towards home HSS);

-
Authentication;

-
Authorization;

-
Bearer management functions including dedicated bearer establishment;

-
Lawful Interception of signalling traffic;

-
Warning message transfer function (including selection of appropriate eNodeB);

-
UE Reachability procedures;

-
Support Relaying function (RN Attach/Detach).
NOTE 1:
The Serving GW and the MME may be implemented in one physical node or separated physical nodes.

The MME shall signal a change in UE Time Zone only in case of mobility and in case of PDN Disconnection and UE Detach. If the MME cannot determine whether the UE Time Zone has changed (e.g. the UE Time Zone is not sent by the old MME during MME relocation), the MME should not signal a change in UE Time Zone.

NOTE 2:
The MME does not signal a change in UE Time Zone if the UE Time Zone change results only from a government-mandated time change (e.g. changing from Winter Time to Summer Time).

	*** Next Change ***


4.4.x
DeNB

DeNB function is described in more detail in TS 36.300 [5].

DeNB provides the necessary S/P GW functions for the operation of RNs connected to the DeNB. 

	*** End Change ***
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