Page 1



3GPP TSG RAN WG3 Meeting #61bis 
(
R3-082626
Prague, Czech Republic, September 30th – October 03rd, 2008
	CR-Form-v9.4

	CHANGE REQUEST

	

	(

	36.300
	CR
	xxxx
	(

rev
	-
	(

Current version:
	8.6.0
	(


	

	For HELP on using this form look at the pop-up text over the (
 symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/specs/CR.htm.

	


	Proposed change affects:
(

	UICC apps(

	
	ME
	
	Radio Access Network
	X
	Core Network
	X


	

	Title:
(

	Correction of SAE Bearer

	
	

	Source to WG:
(

	Alcatel-Lucent

	Source to TSG:
(

	R3

	
	

	Work item code:
(

	LTE-interfaces
	
	Date: (

	23/09/2008

	
	
	
	
	

	Category:
(

	F
	
	Release: (

	Rel-8

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)
Rel-9
(Release 9)

	
	

	Reason for change:
(

	SAE / EPS Bearer terminologies are inappropriate for an Access Stratum bearer (see details in the LS in R3-082366).

	
	

	Summary of change:
(

	The “E-RAB” definition is added to section 3.1.

The “E-RAB” abbreviation is added to section 3.2.
The link between EPS Bearer ID (used in RRC) and E-RAB ID (used in S1AP and X2AP) is defined in section 8.2 (with a link to the ESM spec where the EPS Bearer ID is also used).

“EPS Bearer” and “SAE Bearer” renamed “E-RAB” (“EPS bearer” is kept in some places related to the QoS definition in section 13.x).

LTE / SAE are replaced by E-UTRAN / EPC in sections 19.2.1.7 and 23.2.

The list of IEs exchanged during the E-RAB Setup / Modify / MME initiated Release / eNB initiated Release procedures is updated according to S1AP in figures 19.2.2.4.1-1 / 19.2.2.4.2-1 /19.2.2.4.3-1 /19.2.2.4.4-1

	
	

	Consequences if 
(

not approved:
	Bad specification and potential errors by mixing radio access bearers with EPS bearers

	
	

	Clauses affected:
(

	2, 3.1, 3.2, 8.2, 10.1.2.1, 10.1.2.1.1, 10.1.2.1.2, 10.1.2.2, 13, 13.1, 13.2, 15.1.1, 15.7.1.1, 15.7.1.2, 19.2.1, 19.2.1.3, 19.2.1.5, 19.2.1.7, 19.2.2, 19.2.2.2.1, 19.2.2.3, 19.2.2.4, 19.2.2.4.1, 19.2.2.4.2, 19.2.2.4.3, 19.2.2.4.4, 19.2.2.5.1, 19.2.2.5.2, 19.2.2.5.5, 20.2.2.1, 23.2 and D.1

	
	

	
	Y
	N
	
	

	Other specs
(

	X
	
	 Other core specifications
(

	TS 36.401

TS 36.410

TS 36.413

TS 36.414

TS 36.420

TS 36.423

TS 36.424

	affected:
	
	X
	 Test specifications
	

	
	
	X
	 O&M Specifications
	

	
	

	Other comments:
(

	


First section affected
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications"
[2]
3GPP TR 25.913: "Requirements for Evolved UTRA (E-UTRA) and Evolved UTRAN (E-UTRAN)"

[3]
3GPP TS 36.201: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer; General description".

[4]
3GPP TS 36.211:"Evolved Universal Terrestrial Radio Access (E-UTRA); Physical Channels and Modulation  "
[5]
3GPP TS 36.212: "Evolved Universal Terrestrial Radio Access (E-UTRA); Multiplexing and channel coding"
[6]
3GPP TS 36.213: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer procedures"

[7]
3GPP TS 36.214: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer; Measurements"
[8]
IETF RFC 2960 (10/2000): "Stream Control Transmission Protocol"
[9]
3GPP TS 36.302: "Evolved Universal Terrestrial Radio Access (E-UTRA); Services provided by the physical layer"

[11]
3GPP TS 36.304: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) procedures in idle mode"

[12]
3GPP TS 36.306: "Evolved Universal Terrestrial Radio Access (E-UTRA);  User Equipment (UE) radio access capabilities"

[13]
3GPP TS 36.321: "Evolved Universal Terrestrial Radio Access (E-UTRA);  Medium Acces Control (MAC) protocol specification"

[14]
3GPP TS 36.322: "Evolved Universal Terrestrial Radio Access (E-UTRA);  Radio Link Control (RLC) protocol specification"

[15]
3GPP TS 36.323: "Evolved Universal Terrestrial Radio Access (E-UTRA);  Packet Data Convergence Protocol (PDCP) specification"

[16]
3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA);  Radio Resource Control (RRC) protocol specification".
[17]
3GPP TS 23.401: "Technical Specification Group Services and System Aspects; GPRS enhancements for E-UTRAN access".

[18]
3GPP TR 24.801: "3GPP System Architecture Evolution (SAE); CT WG1 aspects".
[19]
3GPP TS 23.402: "3GPP System Architecture Evolution: Architecture Enhancements for non-3GPP accesses".
[x1]
TR 24.301: "Non-Access-Stratum (NAS) protocol for Evolved Packet System (EPS); Stage 3".
3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply.

Carrier frequency: center frequency of the cell.

E-RAB: An E-RAB uniquely identifies a Service Data Flow aggregate (see reference [17]) between the UE and the EPC in the Access Stratum. When an E-RAB exists, there is a one-to-one mapping between this E-RAB and an EPS bearer of the Non Access Stratum as defined in [17]. The E-RAB consists of an S1 Bearer and a Data Radio Bearer

MBMS-dedicated cell: cell dedicated to MBMS transmission.

Frequency layer: set of cells with the same carrier frequency.

Handover: procedure that changes the serving cell of a UE in RRC_CONNECTED.

Unicast/MBMS-mixed cell: cell supporting both unicast and MBMS transmissions.
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].

ACK
Acknowledgement

ACLR
Adjacent Channel Leakage Ratio

AM
Acknowledge Mode
AMBR
Aggregate Maximum Bit Rate

ARQ
Automatic Repeat Request

AS
Access Stratum

BCCH
Broadcast Control Channel

BCH
Broadcast Channel

BSR
Buffer Status Reports
C/I
Carrier-to-Interference Power Ratio

CAZAC
Constant Amplitude Zero Auto-Correlation

CMC
Connection Mobility Control

CP
Cyclic Prefix

C-plane
Control Plane
C-RNTI
Cell RNTI
CQI
Channel Quality Indicator

CRC
Cyclic Redundancy Check
CSG
Closed Subscriber Group
DCCH
Dedicated Control Channel

DL
Downlink

DFTS
DFT Spread OFDM
DRB
Data Radio Bearer
DRX
Discontinuous Reception

DTCH
Dedicated Traffic Channel

DTX
Discontinuous Transmission
DwPTS
Downlink Pilot Time Slot
ECM
EPS Connection Management
EMM
EPS Mobility Management

eNB
E-UTRAN NodeB

EPC
Evolved Packet Core

EPS
Evolved Packet System
E-RAB
E-UTRAN Radio Access Bearer
E-UTRA
Evolved UTRA

E-UTRAN
Evolved UTRAN

FDD
Frequency Division Duplex

FDM
Frequency Division Multiplexing

GERAN
GSM EDGE Radio Access Network

GNSS
Global Navigation Satellite System

GSM
Global System for Mobile communication
GBR
Guaranteed Bit Rate
GP
Guard Period
HARQ
Hybrid ARQ

HO
Handover

HRPD
High Rate Packet Data

HSDPA
High Speed Downlink Packet Access

ICIC
Inter-Cell Interference Coordination

IP
Internet Protocol

LB
Load Balancing

LCR
Low Chip Rate

LTE
Long Term Evolution

MAC
Medium Access Control

MBMS
Multimedia Broadcast Multicast Service
MBR
Maximum Bit Rate
MBSFN
Multimedia Broadcast multicast service Single Frequency Network

MCCH
Multicast Control Channel

MCE
Multi-cell/multicast Coordination Entity

MCH
Multicast Channel
MCS
Modulation and Coding Scheme
MIB
Master Information Block
MIMO
Multiple Input Multiple Output

MME
Mobility Management Entity

MTCH
MBMS Traffic Channel

MSAP 
MCH Subframe Allocation Pattern
NACK
Negative Acknowledgement

NAS
Non-Access Stratum

NCL 
Neighbour Cell List
OFDM
Orthogonal Frequency Division Multiplexing
OFDMA
Orthogonal Frequency Division Multiple Access

P-GW
PDN Gateway
P-RNTI
Paging RNTI
PA
Power Amplifier

PAPR
Peak-to-Average Power Ratio

PBCH
Physical Broadcast CHannel

PBR
Prioritised Bit Rate

PCCH
Paging Control Channel

PCFICH
Physical Control Format Indicator CHannel
PCH
Paging Channel
PDCCH
Physical Downlink Control CHannel
PDSCH
Physical Downlink Shared CHannel

PDCP
Packet Data Convergence Protocol

PDU
Protocol Data Unit

PHICH
Physical Hybrid ARQ Indicator CHannel

PHY
Physical layer

PLMN
Public Land Mobile Network

PMCH
Physical Multicast CHannel

PRACH
Physical Random Access CHannel

PRB
Physical Resource Block

PSC
Packet Scheduling

PUCCH
Physical Uplink Control CHannel
PUSCH
Physical Uplink Shared CHannel

QAM
Quadrature Amplitude Modulation
QCI
QoS Class Identifier
QoS
Quality of Service
RA-RNTI
Random Access RNTI
RAC
Radio Admission Control

RACH
Random Access Channel

RAT
Radio Access Technology

RB
Radio Bearer

RBC
Radio Bearer Control


RBG
Radio Bearer Group
RF
Radio Frequency

RLC
Radio Link Control

RNC
Radio Network Controller

RNL
Radio Network Layer
RNTI
Radio Network Temporary Identifier
ROHC
Robust Header Compression

RRC
Radio Resource Control

RRM
Radio Resource Management

RU
Resource Unit

S-GW
Serving Gateway
S1-MME
S1 for the control plane
SC-RNTI
System Information Change RNTI

SI
System Information

SIB
System Information Block

SI-RNTI
System Information RNTI
S1-U
S1 for the user plane

SAE
System Architecture Evolution

SAP
Service Access Point

SC-FDMA
Single Carrier – Frequency Division Multiple Access

SCH
Synchronization Channel
SDF
Service Data Flow
SDMA
Spatial Division Multiple Access

SDU
Service Data Unit

SFN
System Frame Number

SPID
Subscriber Profile ID for RAT/Frequency Priority
SR
Scheduling Request
SRB
Signalling Radio Bearer
SU
Scheduling Unit

TA
Tracking Area

TB
Transport Block

TCP
Transmission Control Protocol

TDD
Time Division Duplex

TFT
Traffic Flow Template

TM
Transparent Mode

TNL
Transport Network Layer

TTI
Transmission Time Interval

UE
User Equipment

UL
Uplink

UM
Un-acknowledge Mode

UMTS
Universal Mobile Telecommunication System

U-plane
User plane

UTRA
Universal Terrestrial Radio Access

UTRAN
Universal Terrestrial Radio Access Network
UpPTS
Uplink Pilot Time Slot
VRB
Virtual Resource Block

X2-C
X2-Control plane 

X2-U
X2-User plane

Unchanged sections omitted

8.2
Network entity related Identities

The following identities are used in E-UTRAN for identifying a specific network entity:

a)
MME identity:

- 
a UE in ECM-IDLE establishing an RRC connection has to provide a unique identification of its current MME to the eNB in order for the eNB to fetch the UE context from the MME;

-
Within the S-TMSI, one field contains the identifier of the MME that allocated the S-TMSI. The identifier of MME is needed to ensure that the S-TMSI remains unique in a tracking area shared by multiple MMEs.
b)
E-UTRAN Cell Global Identifier (ECGI)

-
used to identify cells globally. The ECGI is constructed from the MCC (Mobile Country Code), MNC (Mobile Network Code) and the ECI (E-UTRAN Cell Identifier).

c)
E-UTRAN Cell Identifier (ECI)

-
used to identify cells within a PLMN. ECI has a length of 28 bits and contains the eNB Identifier.

d)
Global eNB Identifier

-
used to identify eNBs globally. The Global eNB Identifier is constructed from the MCC (Mobile Country Code), MNC (Mobile Network Code) and the eNB-Id (eNB Identifier).

e)
eNB Identifier (eNB-Id)

-
used to identify eNBs within a PLMN. The eNB Id is contained within the E-UTRAN Cell Identifier and can have the following lengths:

-
short (20bits), which allows addressing of up to 256 cells per eNB

-
long (28bits), which allows addressing of one cell per eNB.
f)
Tracking Area identity (TAI):

-
This is the identity used to identify tracking areas. The Tracking Area Identity is constructed from the MCC (Mobile Country Code), MNC (Mobile Network Code) and TAC (Tracking Area Code).

g)
EPS Bearer ID / E-RAB ID:

-
The value of the E-RAB ID used at S1 and X2 interfaces to identify an E-RAB allocated to the UE is the same as the EPS Bearer ID value used at the Uu interface to identify the associated EPS Bearer (and also used at the NAS layer as defined in [x1]).

The following identities are broadcast in every E-UTRAN cell:

a)
E-UTRAN Cell Identifier:

-
Uniquely identifying the cell within a PLMN.

b)
Tracking Area identity:

-
Tracking Area this cell belongs to.

c)
One or more PLMNs:

-
PLMN (s) for which this cell is providing radio access.

Unchanged sections omitted

10.1.2
Mobility Management in ECM-CONNECTED
The Intra-E-UTRAN-Access Mobility Support for UEs in ECM-CONNECTED handles all necessary steps for relocation/handover procedures, like processes that precede the final HO decision on the source network side (control and evaluation of UE and eNB measurements taking into account certain UE specific area restrictions), preparation of resources on the target network side, commanding the UE to the new radio resources and finally releasing resources on the (old) source network side. It contains mechanisms to transfer context data between evolved nodes, and to update node relations on C-plane and U-plane.
In E-UTRAN RRC_CONNECTED state, network-controlled UE-assisted handovers are performed and various DRX cycles are supported:

The UE makes measurements of attributes of the serving and neighbour cells to enable the process:

-
There is no need to indicate neighbouring cell to enable the UE to search and measure a cell i.e. E-UTRAN relies on the UE to detect the neighbouring cells;

-
For the search and measurement of inter-frequency neighbouring cells, at least the carrier frequencies need to be indicated;

-
Network signals reporting criteria for event-triggered and periodical reporting;

-
An NCL can be provided by the serving cell to handle specific cases for intra- and inter-frequency neighbouring cells. This NCL containa cell specific cell reselection parameters (e.g. cell specific offset) for specific neighbouring cells;

-
Black lists can be provided to prevent the UE from measuring specific neighbouring cells.
Depending on whether the UE needs transmission/reception gaps to perform the relevant measurements, measurements are classified as gap assisted or non-gap assisted. A non-gap assisted measurement is a measurement on a cell that does not require transmission/reception gaps to allow the measurement to be performed. A gap assisted measurement is a measurement on a cell that does require transmission/reception gaps to allow the measurement to be performed. Gap patterns (as opposed to individual gaps) are configured and activated by RRC.
10.1.2.1
Handover

The intra E-UTRAN HO in RRC_CONNECTED state is UE assisted NW controlled HO, with HO preparation signalling in E-UTRAN:
-
Part of the HO command comes from the target eNB and is transparently forwarded to the UE by the source eNB;
-
To prepare the HO, the source eNB passes all necessary information to the target eNB (e.g. E-RAB attributes and RRC context);
-
-
Both the source eNB and UE keep some context (e.g. C-RNTI) to enable the return of the UE in case of HO failure;

-
UE accesses the target cell via RACH following a contention-free procedure using a dedicated RACH preamble or following a contention-based procedure if dedicated RACH preambles are not available:
-
If an end-time is associated to the dedicated preamble, the UE follows a contention-based procedure after reaching the end time;
-
If an end-time is not associated to the dedicated preamble, the UE uses the dedicated preamble until the handover procedure is finished (successfully or unsuccessfully);

-
If the RACH procedure towards the target cell is not successful within a certain time, the UE initiates radio link failure recovery using the best cell;
-
No ROHC context is transferred at handover.

10.1.2.1.1
C-plane handling

The HO procedure is performed without EPC involvement, i.e. preparation messages are directly exchanged between the eNBs. The release of the resources at the source side during the HO completion phase is triggered by the eNB. The figure below depicts the basic handover scenario where neither MME nor Serving Gateway changes:
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Figure 10.1.2.1.1-1: Intra-MME/Serving Gateway HO

Below is a more detailed description of the intra-MME/Serving Gateway HO procedure:

0
The UE context within the source eNB contains information regarding roaming restrictions which where provided either at connection establishment or at the last TA update.

1
The source eNB configures the UE measurement procedures according to the area restriction information. Measurements provided by the source eNB may assist the function controlling the UE's connection mobility.

2
UE is triggered to send MEASUREMENT REPORT by the rules set by i.e. system information, specification etc. 

3
Source eNB makes decision based on MEASUREMENT REPORT and RRM information to hand off UE.

4
The source eNB issues a HANDOVER REQUEST message to the target eNB passing necessary information to prepare the HO at the target side (UE X2 signalling context reference at source eNB, UE S1 EPC signalling context reference, target cell ID, KeNB*, RRC context including the C-RNTI of the UE in the source eNB, AS-configuration (excluding physical layer configuration), E-RAB context and physical layer ID of the source cell + MAC for possible RLF recovery). UE X2 / UE S1 signalling references enable the target eNB to address the source eNB and the EPC. The E-RAB context includes necessary RNL and TNL addressing information, and QoS profiles of the E-RABs.

5
Admission Control may be performed by the target eNB dependent on the received E-RAB QoS information to increase the likelihood of a successful HO, if the resources can be granted by target eNB. The target eNB configures the required resources according to the received E-RAB QoS information and reserves a C-RNTI and optionally a RACH preamble. The AS-configuration to be used in the target cell can either be specified independently (i.e. an "establishment") or as a delta compared to the AS-configuration used in the source cell (i.e. a "reconfiguration").
6
Target eNB prepares HO with L1/L2 and sends the HANDOVER REQUEST ACKNOWLEDGE to the source eNB. The HANDOVER REQUEST ACKNOWLEDGE message includes a transparent container to be sent to the UE as part of the Handover Command. The container includes a new C-RNTI, target eNB security algorithm identifiers for the selected security algorithms, may include a dedicated RACH preamble, indication of the expiry time of the dedicated RACH preamble, and possibly some other parameters i.e. access parameters, SIBs, etc. The HANDOVER REQUEST ACKNOWLEDGE message may also include RNL/TNL information for the forwarding tunnels, if necessary.

NOTE:
As soon as the source eNB receives the HANDOVER REQUEST ACKNOWLEDGE, or as soon as the transmission of the handover command is initiated in the downlink, data forwarding may be initiated.

Steps 7 to 16 provide means to avoid data loss during HO and are further detailed in 10.1.2.1.2 and 10.1.2.3.

7
The source eNB generates the HANDOVER COMMAND (RRC message) towards the UE. The HANDOVER COMMAND includes the transparent container, which has been received from the target eNB. The source eNodeB performs the necessary integrity protection and ciphering of the message. The UE receives the HANDOVER COMMAND with necessary parameters (i.e. new C-RNTI, target eNB security algorithm identifiers, and optionally dedicated RACH preamble, possible expiry time of the dedicated RACH preamble, target eNB SIBs etc) and is commanded by the source eNB to perform the HO. The UE does not need to delay the handover execution for delivering the HARQ/ARQ responses to source eNB.

8
The source eNB sends the SN STATUS TRANSFER message to the target eNB to convey the uplink PDCP SN receiver status and the downlink PDCP SN transmitter status of E-RABs for which PDCP status preservation applies (i.e. for RLC AM). The uplink PDCP SN receiver status includes at least the PDCP SN of the first missing UL SDU  and may include a bit map of the receive status of the out of sequence UL SDUs that the UE needs to retransmit in the target cell, if there are any such SDUs. The downlink PDCP SN transmitter status indicates the next PDCP SN that the target eNB shall assign to new SDUs, not having a PDCP SN yet. The source eNB may omit sending this message if none of the E-RABs of the UE shall be treated with PDCP status preservation.

9
After receiving the HANDOVER COMMAND, UE performs synchronisation to target eNB and accesses the target cell via RACH following a contention-free procedure if a dedicated RACH preamble was allocated in HANDOVER COMMAND or following a contention-based procedure if no dedicated preamble was allocated. UE derives target eNB specific keys and configures the selected security algorithms to be used in the target cell.

10
Network responds with UL allocation and timing advance. 

11
When the UE has successfully accessed the target cell, the UE sends the HANDOVER CONFIRM message (C-RNTI) along with an uplink Buffer Status Report whenever possible to the target eNB to indicate that the handover procedure is completed for the UE. The target eNB verifies the C-RNTI sent in the HANDOVER CONFIRM message. The target eNB can now begin sending data to the UE.

12
The target eNB sends a PATH SWITCH message to MME to inform that the UE has changed cell.
13
The MME sends a USER PLANE UPDATE REQUEST message to the Serving Gateway.

14
The Serving Gateway switches the downlink data path to the target side. The Serving gateway sends one or more "end marker" packets on the old path to the source eNB and then can release any U-plane/TNL resources towards the source eNB.
15
Serving Gateway sends a USER PLANE UPDATE RESPONSE message to MME.

16
The MME confirms the PATH SWITCH message with the PATH SWITCH ACK message.

17
By sending UE CONTEXT RELEASE the target eNB informs success of HO to source eNB and triggers the release of resources. The target eNB sends this message after the PATH SWITCH ACK message is received from the MME.

18
Upon reception of the UE CONTEXT RELEASE message, the source eNB can release radio and C-plane related resources associated to the UE context. 

10.1.2.1.2
U-plane handling

The U-plane handling during the Intra-E-UTRAN-Access mobility activity for UEs in ECM-CONNECTED takes the following principles into account to avoid data loss during HO:

-
During HO preparation U-plane tunnels can be established between the source eNB and the target eNB. There is one tunnel established for uplink data forwarding and another one for downlink data forwarding for each E-RAB for which data forwarding is applied.

-
During HO execution, user data can be forwarded from the source eNB to the target eNB. The forwarding may take place in a service and deployment dependent and implementation specific way.

-
Forwarding of downlink user data from the source to the target eNB should take place in order as long as packets are received at the source eNB from the EPC or the source eNB buffer has not been emptied.
-
During HO completion:

-
The target eNB sends a PATH SWITCH message to MME to inform that the UE has gained access and MME sends a USER PLANE UPDATE REQUEST message to the Serving Gateway, the U-plane path is switched by the Serving Gateway from the source eNB to the target eNB.
-
The source eNB should continue forwarding of U-plane data as long as packets are received at the source eNB from the Serving Gateway or the source eNB buffer has not been emptied.

For RLC-AM bearers:

-
For in-sequence delivery and duplication avoidance, PDCP SN is maintained on a bearer basis and the source eNB informs the target eNB about the next DL PDCP SN to allocate to a packet which does not have a PDCP sequence number yet (either from source eNB or from the Serving Gateway).

-
For security synchronisation, HFN is also maintained and the source eNB provides to the target one reference HFN for the UL and one for the DL i.e. HFN and corresponding SN.

-
In both the UE and the target eNB, a window-based mechanism is needed for duplication detection.

-
The occurrence of duplicates over the air interface in the target eNB is minimised by means of PDCP SN based reporting at the target eNB by the UE. In uplink, the reporting is optionally configured on a bearer basis by the eNB and the UE should first start by transmitting those reports when granted resources in the target eNB. In downlink, the eNB is free to decide when and for which bearers a report is sent and the UE does not wait for the report to resume uplink transmission.

-
The target eNB re-transmits and prioritizes all downlink PDCP SDUs forwarded by the source eNB (i.e. the target eNB should send data with PDCP SNs from X2 before sending data from S1), with the exception of PDCP SDUs of which the reception was acknowledged through PDCP SN based reporting by the UE.

-
The UE re-transmits in the target eNB all uplink PDCP SDUs starting from the first PDCP SDU following the last consecutively confirmed PDCP SDU i.e. the oldest PDCP SDU that has not been acknowledged at RLC in the source, excluding the PDCP SDUs of which the reception was acknowledged through PDCP SN based reporting by the target.

For RLC-UM bearers:

-
The PDCP SN and HFN are reset in the target eNB.

-
No PDCP SDUs are retransmitted in the target eNB.

-
The target eNB prioritize all downlink PDCP SDUs forwarded by the source eNB if any (i.e. the target eNB should send data with PDCP SNs from X2 before sending data from S1),.
 

-
The UE PDCP entity does not attempt to retransmit any PDCP SDU in the target cell for which transmission had been completed in the source cell. Instead UE PDCP entity starts the transmission with other PDCP SDUs.

10.1.2.2
Path Switch

After the downlink path is switched at the Serving GW downlink packets on the forwarding path and on the new direct path may arrive interchanged at the target eNB. The target eNodeB should first deliver all forwarded packets to the UE before delivering any of the packets received on the new direct path. The method employed in the target eNB to enforce the correct delivery order of packets is outside the scope of the standard.

In order to assist the reordering function in the target eNB, the Serving GW shall send one or more "end marker" packets on the old path immediately after switching the path for each E-RAB of the UE. The "end marker" packet shall not contain user data. The "end marker" is indicated in the GTP header. After completing the sending of the tagged packets the GW shall not send any further user data packets via the old path.
Upon receiving the "end marker" packets, the source eNB shall, if forwarding is activated for that bearer, forward the packet toward the target eNB.
On detection of an "end marker" the target eNB shall discard the end marker packet and initiate any necessary processing to maintain in sequence delivery of user data forwarded over X2 interface and user data received from the serving GW over S1 as a result of the path switch.
Unchanged sections omitted

13
QoS
An EPS bearer/E-RAB is the level of granularity for bearer level QoS control in the EPC/E-UTRAN. That is, SDFs mapped to the same EPS bearer/E-RAB receive the same bearer level packet forwarding treatment (e.g. scheduling policy, queue management policy, rate shaping policy, RLC configuration, etc.) [17].

One EPS bearer/E-RAB is established when the UE connects to a PDN, and that remains established throughout the lifetime of the PDN connection to provide the UE with always-on IP connectivity to that PDN. That bearer is referred to as the default bearer. Any additional EPS bearer/E-RAB that is established to the same PDN is referred to as a dedicated bearer. The initial bearer level QoS parameter values of the default bearer are assigned by the network, based on subscription data. The decision to establish or modify a dedicated bearer can only be taken by the EPC, and the bearer level QoS parameter values are always assigned by the EPC.

An EPS bearer/E-RAB is referred to as a GBR bearer if dedicated network resources related to a Guaranteed Bit Rate (GBR) value that is associated with the EPS bearer/E-RAB are permanently allocated (e.g. by an admission control function in the eNodeB) at bearer establishment/modification. Otherwise, an EPS bearer/E-RAB is referred to as a Non-GBR bearer. A dedicated bearer can either be a GBR or a Non-GBR bearer while a default bearer shall be a Non-GBR bearer.
13.1
Bearer service architecture

The EPS bearer service layered architecture is depicted in Figure 13.1-1 below, where:

-
An UL TFT in the UE binds an SDF to an EPS bearer in the uplink direction. Multiple SDFs can be multiplexed onto the same EPS bearer by including multiple uplink packet filters in the UL TFT.

-
A DL TFT in the PDN GW binds an SDF to an EPS bearer in the downlink direction. Multiple SDFs can be multiplexed onto the same EPS bearer by including multiple downlink packet filters in the DL TFT.
-
An E-RAB transports the packets of an EPS bearer between the UE and the EPC. When an E-RAB exists, there is a one-to-one mapping between this E-RAB and an EPS bearer.
-
A data radio bearer transports the packets of an EPS bearer/E-RAB between a UE and an eNB. When a data radio bearer exists, there is a one-to-one mapping between this data radio bearer and the EPS bearer/E-RAB.

-
An S1 bearer transports the packets of an E-RAB between an eNodeB and a Serving GW.

-
An S5/S8 bearer transports the packets of an EPS bearer between a Serving GW and a PDN GW.

-
A UE stores a mapping between an uplink packet filter and a data radio bearer to create the binding between an SDF and a data radio bearer in the uplink.

-
A PDN GW stores a mapping between a downlink packet filter and an S5/S8a bearer to create the binding between an SDF and an S5/S8a bearer in the downlink.

-
An eNB stores a one-to-one mapping between a data radio bearer and an S1 bearer to create the binding between a data radio bearer and an S1 bearer in both the uplink and downlink.

-
A Serving GW stores a one-to-one mapping between an S1 bearer and an S5/S8a bearer to create the binding between an S1 bearer and an S5/S8a bearer in both the uplink and downlink.
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Figure 13.1-1: EPS Bearer Service Architecture
13.2
QoS parameters
The bearer level (i.e. per bearer or per bearer aggregate) QoS parameters are QCI, ARP, GBR, and AMBR [17]. Each EPS bearer/E-RAB (GBR and Non-GBR) is associated with the following bearer level QoS parameters:

-
QoS Class Identifier (QCI): scalar that is used as a reference to access node-specific parameters that control bearer level packet forwarding treatment (e.g. scheduling weights, admission thresholds, queue management thresholds, link layer protocol configuration, etc.), and that have been pre-configured by the operator owning the eNodeB. A one-to-one mapping of standardized QCI values to standardized characteristics is captured in [17].

-
Allocation and Retention Priority (ARP): the primary purpose of ARP is to decide whether a bearer establishment / modification request can be accepted or needs to be rejected in case of resource limitations. In addition, the ARP can be used by the eNodeB to decide which bearer(s) to drop during exceptional resource limitations (e.g. at handover). 

Each GBR bearer is additionally associated with the following bearer level QoS parameter:

-
Guaranteed Bit Rate (GBR): the bit rate that can be expected to be provided by a GBR bearer, 

The GBR denotes bit rate of traffic per bearer while AMBR denotes a bit rate of traffic per group of bearers. Those two bearer level QoS parameters have an uplink and a downlink component.
Unchanged sections omitted

15.1.1
E-MBMS Logical Architecture
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Figure 15.1.1-1: E-MBMS Logical Architecture

Figure 15.1.1-1 depicts the E-MBMS Logical Architecture.
NOTE:
Additional horizontal interfaces e.g. MCE to MCE is FFS.

Multi-cell/multicast Coordination Entity (MCE)

The MCE is a logical entity – this does not preclude the possibility that it may be part of another network element – whose functions are the allocation of the radio resources used by all eNBs in the MBSFN area for multi-cell MBMS transmissions using MBSFN operation. Besides allocation of the time/ frequency radio resources this also includes deciding the further details of the radio configuration e.g. the modulation and coding scheme. The MCE is involved in MBMS Session Control Signalling. The MCE does not perform UE - MCE signalling.
E-MBMS Gateway (MBMS GW)

The MBMS GW is a logical entity – this does not preclude the possibility that it may be part of another network element – that is present between the BMSC and eNBs whose principal functions is the sending/broadcasting of MBMS packets with the SYNC protocol to each eNB transmitting the service. The MBMS GW hosts the PDCP layer of the user plane and uses IP Multicast as the means of forwarding MBMS user data to the eNB. The MBMS GW performs MBMS Session Control Signalling (Session start/stop) towards the E-UTRAN.

Control Plane Interfaces
 “M3” Interface: MCE – MBMS GW 

An Application Part is defined for this interface between E-MBMS Gateway and MCE. This application part allows for MBMS Session Control Signalling on E-RAB level (i.e. does not convey radio configuration data). The procedures comprise e.g. MBMS Session Start and Stop. SCTP is used as signalling transport i.e. Point-to-Point signalling is applied.

“M2” Interface: MCE – eNB
An Application Part is defined for this interface, which conveys at least radio configuration data for the multi-cell transmission mode eNBs and Session Control Signalling. SCTP is used as signalling transport i.e. Point-to-Point signalling is applied.
User Plane Interface

“M1” Interface: MBMS GW – eNB
This interface is a pure user plane interface. Consequently no Control Plane Application Part is defined for this interface. IP Multicast is used for point-to-multipoint delivery of user packets for both single cell and multi-cell transmission.

Deployment consideration

It is not precluded that M3 interface can be terminated in eNBs. In this case MCE is considered as being part of eNB. Therefore M2 does not exist in this scenario. This is depicted in Figure 15.1.1-2 which depicts two envisaged deployment alternatives. In the scenario depicted on the left MCE is deployed in a separate node. In the scenario on the right MCE is part of the eNBs. These eMBMS architecture deployment alternatives shall be applicable to both multi-cell and single cell transmission mode.
.
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Figure 15.1.1-2: eMBMS Architecture deployment alternatives
Unchanged sections omitted

15.7.1
Procedures for Broadcast mode

15.7.1.1
Session Start procedure
The purpose of the MBMS Session Start procedure is to request the E-UTRAN to notify UEs about an upcoming MBMS Session of a given MBMS Bearer Service and to establish an MBMS E-RAB for this MBMS Session. The MBMS Session Start procedure is triggered by the EPC.


[image: image6.emf] 

 

eNB   MCE   MBMS GW   UE  

1 .  MBMS  S ession  S tart  Req uest .   

2 .  MBMS  S ession  S tart   Resp onse .   

3.  MBMS  Session  Start Request  

4 .  MBMS  S ession  S tart     Resp onse .  

7 . Synchronized    MBMS user data  

5 . MBMS session  start,   

6 . eNB will join the IP  Multicast group for the user  plane data delivery  


Figure 15.7.1.1-1. Session Start procedure

1.
The MBMS GW entity sends MBMS session start request message to the MCE(s) controlling eNBs in the targeted MBMS service area. The message includes the IP multicast address and session attributes.

2.
MCE confirms the reception of the MBMS Session Start request to the MBMS GW. It is FFS whether this message is transmitted after message 4.

3.
MCE sends the MBMS Session Start message to the eNBs in the targeted MBMS service area. In addition to the session attributes this message provides radio bearer configuration for MBSFN transmission.
4.
eNB confirms the reception of the MBMS Session Start message.
5.
eNB sends the MBMS Session Start message to UEs. The location of the message is FFS, other positions are after messages 6 or 7. The message details are FFS.
6.
eNB joins the IP multicast group to receive the MBMS User Plane data.
7.
eNB sends the MBMS data to radio interface at the determined time.

15.7.1.2
Session Stop procedure

The MBMS Session Stop procedure is to request the E-UTRAN to notify UEs about the end of a given MBMS Session and to release the corresponding MBMS E-RAB this MBMS Session. The MBMS Session Stop procedure is triggered by the EPC.
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Figure 15.7.1.2-1. Session Stop procedure

1.
The MBMS GW entity sends MBMS session stop request message to the MCE(s) controlling eNBs in the targeted MBMS service area.

2.
MCE confirms the reception of the MBMS Session stop request to the MBMS GW.

3.
MCE forwards the MBMS Session stop message to the eNBs in the targeted MBMS service area.

4.
eNB confirms the reception of the MBMS Session stop message.

5.
eNB sends the MBMS Session stop message to UEs. The message details are FFS.

6.
The corresponding E-RAB is released, and eNB leaves the the IP multicast group.
Unchanged sections omitted

19.2
S1 Control Plane

The S1 control plane interface (S1-MME) is defined between the eNB and the MME. The control plane protocol stack of the S1 interface is shown on Figure 19.2-1. The transport network layer is built on IP transport, similarly to the user plane but for the reliable transport of signalling messages SCTP is added on top of IP. The application layer signalling protocol is referred to as S1-AP (S1 Application Protocol).
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Figure 19.2-1: S1 Interface Control Plane (eNB-MME)

The SCTP layer provides the guaranteed delivery of application layer messages.

In the transport IP layer point-to-point transmission is used to deliver the signalling PDUs.

A single SCTP association per S1-MME interface instance shall be used with one pair of stream identifiers for S1-MME common procedures. Only a few pairs of stream identifiers should be used for S1-MME dedicated procedures. The upper limit for the number of stream identifiers for dedicated procedures is FFS and will be decided during the stage 3 work. 

MME communication context identifiers that are assigned by the MME for S1-MME dedicated procedures and eNB communication context identifiers that are assigned by the eNB for S1-MME dedicated procedures shall be used to distinguish UE specific S1-MME signalling transport bearers. The communication context identifiers are conveyed in the respective S1-AP messages.

19.2.1
S1 Interface Functions

Note: 
The following list of S1 functions reflects the status of agreements in RAN3, might be extended in forthcoming meetings. 

-
E-RAB Service Management function:

-
Setup, Modify, Release.

-
Mobility Functions for UEs in ECM-CONNECTED:

-
Intra-LTE Handover;

-
Inter-3GPP-RAT Handover.

-
S1 Paging function: 

-
NAS Signalling Transport function;

-
S1-interface management functions:

-
Error indication;
-
Reset.
-
Network Sharing Function;

-
Roaming and Area Restriction Support function;

-
NAS Node Selection Function;

-
Initial Context Setup Function;

-
UE Context Modification Function;

-
MME Load balancing Function;

-
Location Reporting Function;

-
ETWS Message Transmission Function;

-
Overload function.

19.2.1.1
S1 Paging function

The paging function supports the sending of paging requests to all cells of the TA(s) the UE is registered. 

Paging requests are sent to the relevant eNBs according to the mobility information kept in the UE’s MM context in the serving MME. 

19.2.1.2
S1 UE Context Management function

In order to support UEs in ECM-CONNECTED, UE contexts need to be managed, i.e. established and released in the eNodeB and in the EPC to support user individual signalling on S1. 

19.2.1.3
Initial Context Setup Function

The Initial Context Setup function supports the establishment of the necessary overall initial UE Context including E-RAB context, Security context, roaming restriction, UE capability information, Subscriber Profile ID for RAT/Frequency Priority, UE S1 signalling connection ID, etc. in the eNB to enable fast Idle-to-Active transition. 
In addition to the setup of overall initial UE Contexts, Initial Context Setup function also supports the piggy-backing of the corresponding NAS messages. Initial Context Setup is initiated by the MME.
19.2.1.3a
UE Context Modification Function
The UE Context Modification function supports the modification of UE Context in eNB for UEs in active state.
19.2.1.4
Mobility Functions for UEs in ECM-CONNECTED
19.2.1.4.1
Intra-LTE Handover

The Intra-LTE-Handover function supports mobility for UEs in ECM-CONNECTED and comprises the preparation, execution and completion of handover via the X2 and S1 interfaces.

 19.2.1.4.2

Inter-3GPP-RAT Handover

The Inter-3GPP-RAT Handover function supports mobility to and from other 3GPP-RATs for UEs in ECM-CONNECTED and comprises the preparation, execution and completion of handover via the S1 interface.

19.2.1.5
E-RAB Service Management function 

The E-RAB Service management function is responsible for establishing, modifying and releasing E-UTRAN resources for user data transport once a UE context is available in the eNB. The establishment and modification of E-UTRAN resources is triggered by the MME and requires respective QoS information to be provided to the eNB. The release of E-UTRAN resources is triggered by the MME either directly or following a request received from the eNB (optional). 

NOTE:
Whether E-RAB related NAS messages are included in S1AP E-RAB Management procedures piggybacking or if NAS messages are sent with S1-AP Direct Transfer is FFS:
19.2.1.6
NAS Signalling Transport function

The NAS Signalling Transport function provides means to transport a NAS message (e.g. for NAS mobility management) for a specific UE on the S1 interface.

19.2.1.7

NAS Node Selection Function

The interconnection of eNBs to multiple MME/Serving S-GWs is supported in the E-UTRAN/EPC architecture. Therefore a NAS node selection function is located in the eNB to determine the MME association of the UE, based on the UE’s temporary identifier, which was assigned to the UE by the MME.

This functionality is located in the eNB only and enables proper routing via the S1 interface. On S1, no specific procedure corresponds to the NAS Node Selection Function.
19.2.1.8
S1-interface management functions

The S1-interface management functions provide 

-
means to ensure a defined start of S1-interface operation (reset)

-
means to handle different versions of application part implementations and protocol errors (error indication)
19.2.1.9
MME Load balancing Function

MME Load balancing is the function which achieves load-balanced MMEs with respect to their processing capacity within a pool area during system operation. The means to load-balance MMEs is to distribute UEs newly entering the pool to different MMEs in the MME pool. In addition the MME load balancing function is able to achieve equally loaded MMEs within a pool area after the introduction of a new MME and after the removal of a MME from the network.

The support of the MME load balancing function is achieved by indicating the relative MME capacity in the S1 Setup procedure to all eNBs served by the MMEs of the pool area per MME. In order to support the introduction and/or removal of MMEs the MME initiated S1 setup update procedure may be used by the operator indicating relative MME capacity value changes. The indicated relative MME capacity steers the UE assignment for UEs newly entering the MME pool.

19.2.1.10
Location Reporting Function

The Location Reporting function supports the MME requests to the eNB to report the location information of the UE.

19.2.1.11
Warning Message Transmission function

The warning message transmission function provides means to transfer warning message via S1 interface.
19.2.1.12
Overload Function

The overload function comprises the signalling means:

-
to indicate to a proportion of eNBs that the serving MME is overloaded

-
to indicate to the eNBs that the serving MME is back in the "normal operation mode"
19.2.2
S1 Interface Signalling Procedures

Note:
The following list of S1 procedures reflects the status of agreements in RAN3, might be extended in forthcoming meetings. 

-
E-RAB signalling procedures:

-
E-RAB Setup procedure;
-
E-RAB Modification procedure;
-
E-RAB Release procedure (MME initiated);

-
E-RAB Release procedure (eNB initiated).

-
Handover signalling procedures;
-
Handover Preparation procedure;

-
Handover Resource Allocation procedure;

-
Handover Completion procedure;

-
Handover Cancellation procedure.
-
Paging procedure;

-
NAS transport procedure:

-
UL direction (Initial UE Message);

-
UL direction (Uplink NAS transport);

-
DL direction (Downlink NAS transport).

-
Error Indication procedure:

-
eNB initiated error indication procedure;

-
MME initiated error indication procedure.

-
Reset procedure:

-
eNB initiated Reset procedure;

-
MME initiated Reset procedure.

-
Initial Context Setup procedure;

-
UE Context Modification procedure;

-
S1 Setup procedure;

-
eNB Configuration Update procedure;

-
MME Configuration Update procedure;

-
Location Reporting procedures:

-
Location Reporting Control procedure;

-
Location Report procedure;

-
Location Report Failure Indication procedure.
-
Overload Start procedure;

-
Overload Stop procedure;
-
Write Replace Warning procedure.
19.2.2.1
Paging procedure
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Figure 19.2.2.1-1: Paging procedure

The MME initiates the paging procedure by sending the PAGING message to each eNB with cells belonging to the tracking area(s) in which the UE is registered. Each eNB can contain cells belonging to different tracking areas, whereas each cell can only belong to one TA.

The paging response back to the MME is initiated on NAS layer and is sent by the eNB based on NAS-level routing information.

19.2.2.2
S1 UE Context Release procedure

The S1 UE Context Release procedure causes the eNB to remove all UE individual signalling resources and the related user data transport resources. This procedure is initiated by the EPC and may be triggered on request of the serving eNB.

19.2.2.2.1
S1 UE Context Release (EPC triggered)
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Figure 19.2.2.2.1-1: S1 UE Context Release procedure (EPC triggered)

-
The EPC initiates the UE Context Release procedure by sending the S1 UE Context Release Command towards the E-UTRAN. The eNodeB releases all related signalling and user data transport resources.

-
The eNB confirms the S1 UE Context Release activity with the S1 UE Context Release Complete message. 

-
In the course of this procedure the EPC releases all related resources as well, except context resources in the EPC for mobility management and the default EPS Bearer/E-RAB configuration.

19.2.2.2.2
S1 UE Context Release Request (eNB triggered)

The S1 UE Context Release Request procedure is initiated for E-UTRAN internal reasons and comprises the following steps: 

-
The eNB sends the S1 UE Context Release Request message to the EPC. 

-
The EPC triggers the EPC initiated UE context release procedure. 


[image: image11]
Figure 19.2.2.2.2-1: S1 UE Context Release Request procedure (eNB triggered)
and subsequent S1 UE Context Release procedure (EPC triggered)

19.2.2.3
Initial Context Setup procedure
The Initial Context Setup procedure establishes the necessary overall initial UE context in the eNB in case of an Idle-to Active transition. The Initial Context Setup procedure is initiated by the MME.
The Initial Context Setup procedure comprises the following steps:

-
The MME initiates the Initial Context Setup procedure by sending INITIAL CONTEXT SETUP REQUEST to the eNB. This message may include general UE Context (e.g. security context, roaming restrictions, UE capability information, UE S1 signalling connection ID, etc.), E-RAB context (Serving GW TEID, QoS information), and may be piggy-backed with the corresponding NAS message.

-
Upon receipt of INITIAL CONTEXT SETUP REQUEST, the eNB setup the context of the associated UE, and perform the necessary RRC signalling towards the UE, e.g. Radio Bearer Setup procedure.
-
The eNB responds with INITIAL CONTEXT SETUP COMPLETE to inform a successful operation, and with INITIAL CONTEXT SETUP FAILURE to inform an unsuccessful operation. 
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Figure 19.2.2.3-1: Initial Context Setup procedure (highlighted in blue) in Idle-to-Active procedure

19.2.2.3a
UE Context Modification procedure
The UE Context Modification procedure enables the MME to modify the UE context in the eNB for UEs in active state. The UE Context Modification procedure is initiated by the MME.
The UE Context Modification procedure comprises the following steps:

-
The MME initiates the UE Context Modification procedure by sending UE CONTEXT MODIFICATION REQUEST to the eNB to modify the UE context in the eNB for UEs in active state.

-
The eNB responds with UE CONTEXT MODIFICATION RESPONSE to inform a successful operation, and with UE CONTEXT MODIFICATION FAILURE to inform an unsuccessful operation.
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Figure 19.2.2.3a-1: UE Context Modification procedure
19.2.2.4
E-RAB signalling procedures

19.2.2.4.1
E-RAB Setup procedure
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Figure 19.2.2.4.1-1: E-RAB Setup procedure

The E-RAB Setup procedure is initiated by the MME to support:

-
Assignment of resources to a dedicated E-RAB.

-
Assignment of resources for a default E-RAB (FFS)

 -
Setup of S1 Bearer (on S1) and Data Radio Bearer (on Uu)

The E-RAB Setup procedure comprises the following steps:

-
The E-RAB SETUP REQUEST message is sent by the MME to the eNB to setup resources on S1 and Uu for one or several E-RAB(s). The E-RAB SETUP REQUEST message contains the Serving GW TEID and QoS indicator(s) per E-RAB within the E-RAB To Be Setup List.

-
Upon receipt of the E-RAB SETUP REQUEST message the eNB establishes the Data Radio Bearer(s) (RRC: Radio Bearer Setup) and resources for S1 Bearers.

-
The eNB responds with an E-RAB SETUP RESPONSE message to inform whether the setup of resources and establishment of each E-RAB was successful or unsuccessful, with the E-RAB Setup list (E-RAB ID , eNB TEID) and the E-RAB Failed to Setup list (E-RAB ID, Cause). The eNB also creates the binding between the S1 bearer(s) (DL/UL TEID) and the Data Radio Bearer(s).
Interactions with UE Context Release Request procedure:

In case of no response from the UE the eNB shall trigger the S1 UE Context Release Request procedure.
19.2.2.4.2
E-RAB Modification procedure
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Figure 19.2.2.4.2-1: E-RAB Modification procedure

The E-RAB Modification procedure is initiated by the MME to support the modification of already established E-RAB configurations:

· Modify of S1 Bearer (on S1) and Data Radio Bearer (on Uu)

The E-RAB Modification procedure comprises the following steps:

-
The E-RAB MODIFY REQUEST message is sent by the MME to the eNB to modify one or several E-RAB(s). The E-RAB MODIFY REQUEST message contains the QoS indicator(s) and Cause per E-RAB in the E-RAB To Be Modified List. 

-
Upon receipt of the E-RAB MODIFY REQUEST message the eNB modifies the Data Radio Bearer configuration (RRC procedure to modify the Data Radio bearer). 

-
The eNB responds with an E-RAB MODIFY RESPONSE message to inform whether the E-RAB modification has succeeded or not indicating with the E-RAB Modify list and E-RAB Failed to Modify list. With E-RAB ID(s) in the E-RAB Modify List or E-RAB Failed to Modify List the eNB identifies the E-RAB(s) successfully modified or failed to modify.
Interactions with UE Context Release Request procedure:

In case of no response from the UE the eNB shall trigger the S1 UE Context Release Request procedure.
19.2.2.4.3
E-RAB Release procedure (MME initiated)
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Figure 19.2.2.4.3-1: E-RAB Release procedure (MME initiated)

The E-RAB Release procedure is initiated by the MME to release resources for the indicated E-RABs. 

The E-RAB Release procedure comprises the following steps:

-
The E-RAB RELEASE COMMAND message is sent by the MME to the eNB to release resources on S1 and Uu for one or several E-RAB(s). With the E-RAB ID(s) in the E-RAB To Be Released List contained in E-RAB RELEASE COMMAND message the MME identifies, the E-RAB(s) to be released. 

-
Upon receipt of the E-RAB RELEASE COMMAND message the eNB releases the Data Radio Bearers (RRC: Radio bearer release) and S1 Bearers.

-
The eNB responds with an E-RAB RELEASE COMPLETE message containing E-RAB Release list and E-RAB Failed to Release list. With the E-RAB IDs in the E-RAB Release List/E-RAB Failed to Release List the eNB identifies the E-RAB(s) successfully released or failed to release.
Interactions with UE Context Release Request procedure:

In case of no response or negative response from the UE or in case the eNB cannot successfully perform the release of any of the requested bearers, the eNB shall trigger the S1 UE Context Release Request procedure, except if the eNB has already initiated the procedures associated with X2 Handover.
19.2.2.4.4
E-RAB Release procedure (eNB initiated)
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Figure 19.2.2.4.4-1: E-RAB Release (eNB initiated) procedure

The E-RAB Release function enables the E-UTRAN to request the release of resources for one or several E-RABs. The eNB initiated E-RAB Release procedure comprises the following steps:

-
The eNB initiates the E-RAB Release procedure by sending the E-RAB RELEASE REQUEST message to the MME in order to release of one or more E-RAB(s). With the E-RAB ID(s) in the E-RAB To Be Released List the eNB identifies the E-RAB(s) requested to be released. The E-RAB RELEASE REQUEST message shall include the reason to release the resources for the E-RAB, for example user inactivity.

-
Upon receipt the MME initiates the E-RAB Release procedure (E-RAB RELEASE COMMAND/ E-RAB RELEASE COMPLETE) to request release of resources for the E-RAB(s).

19.2.2.5
Handover signalling procedures

Handover signalling procedures support both, inter-eNB handover and inter-RAT handover. 

Inter-RAT handovers shall be initiated via the S1 interface. 

Inter-eNB handovers shall be initiated via the X2 interface except if any of the following conditions are true:

-
there is no X2 between source and target eNB.

-
the source eNB has been configured to initiate handover to the particular target eNB via S1 interface in order to enable the change of an EPC node (MME and/or Serving GW).

-
the source eNB has attempted to start the inter-eNB HO via X2 but receives a negative reply from the target eNB with a specific cause value.
NOTE:
Handling of cases where the target eNB does not reply is FFS. 

Inter-eNB handovers shall be initiated via the S1 interface, if one of the above conditions applies.
NOTE:
Affects on Home eNBs should be looked at.  

It is foreseen to re-use Handover principles from the Iu interface for inter-eNB handovers which are initiated via the S1 interface.

19.2.2.5.1
Handover Preparation procedure

The Handover preparation procedure is initiated by the source eNB if it determines the necessity to initiate the handover via the S1 interface. 
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Figure 19.2.2.5.1-1: Handover preparation procedure

The handover preparation comprises the following steps:

-
The HANDOVER REQUIRED message is sent to the MME. 

-
The handover preparation phase is finished upon the reception of the HANDOVER COMMAND message in the source eNB, which includes at least radio interface related information (HO Command for the UE), successfully established E-RAB(s) and E-RAB(s) which failed to setup. 

· In case the handover resource allocation is not successful (e.g. no resources are available on the target side) the MME responds with the HANDOVER PREPARATION FAILURE message instead of the HANDOVER COMMAND message.

19.2.2.5.2
Handover Resource Allocation procedure

The handover resource allocation comprises the following steps:
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Figure 19.2.2.5.2-1: Handover resource allocation procedure

-
The MME sends the HANDOVER REQUEST message including the E-RAB(s) which needs to be setup by the target eNB. 

-
The target eNB responds with the HANDOVER REQUEST ACK message after the required resources for all accepted E-RABs are allocated. The HANDOVER REQUEST ACK message contains successfully established E-RAB(s), E-RAB(s) which failed to setup and radio interface related information (HO Command for the UE), which is later sent transparently via the EPC/CN from the target RAT to the source RAT. 

If no resources are available on the target side, the target eNB responds with the HANDOVER FAILURE message instead of the HANDOVER REQUEST ACK message.

19.2.2.5.3
Handover Notification procedure

The Handover Completion for S1 initiated handovers comprises the following steps:

-
The HANDOVER NOTIFY message is sent by the target eNB to the MME when the UE has successfully been transferred to the target cell.  
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Figure 19.2.2.5.3-1: Handover completion procedure

19.2.2.5.4
Handover Cancellation

This functionality is located in the source eNB to allow a final decision regarding the outcome of the handover, i.e. either to proceed or to cancel the handover procedure. 
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Figure 19.2.2.5.4-1: Handover cancellation procedure

-
The source eNB sends a HANDOVER CANCEL message to the MME indicating the reason for the handover cancellation. 

-
The MME confirms the reception of the HANDOVER CANCEL message by returning the HANDOVER CANCEL ACK message.

19.2.2.5.5
Path Switch procedure

The handover completion phase for X2 initiated handovers comprises the following steps:

-
The PATH SWITCH message is sent by the target eNB to the MME when the UE has successfully been transferred to the target cell. The PATH SWITCH message includes the outcome of the resource allocation: successfully established E-RAB(s).

· The MME responds with the PATH SWITCH ACK message which is sent to the eNB.
· The MME responds with the PATH SWITCH FAILURE message in case a failure occurs in the EPC.
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Figure 19.2.2.5.5-1: Path Switch procedure

Unchanged sections omitted

20.2.2.1
Handover Preparation procedure

The Handover preparation procedure is initiated by the source eNB if it determines the necessity to initiate the handover via the X2 interface. 

[image: image27]
Figure 20.2.2.1-1: Handover Preparation procedure

The source eNB sends a HANDOVER REQUEST to the target eNB including the bearers to be setup by the target ENB.

The handover preparation phase is finished upon the reception of the HANDOVER REQUEST ACKNOWLEDGE message in the source eNB, which includes at least radio interface related information (HO Command for the UE), successfully established E-RAB(s) and failed established E-RAB(s).
In case the handover resource allocation is not successful (e.g. no resources are available on the target side) the target eNB responds with the HANDOVER PREPARATION FAILURE message instead of the HANDOVER REQUEST ACKNOWLEDGE message.
If eNB received NAS message from MME during X2 handover procedure, it shall be acted as specified in subclause 19.2.2.6.
Unchanged sections omitted

23.2
Subscriber and equipment trace 

Support for subscriber and equipment trace for E-UTRAN and EPC shall be as specified in 3GPP specifications 32.421, 32. 422, 32.423 and 3GPP Trace IRP 32.441, 32.442 and 32.443.

All traces are initiated by the core network, even if the trace shall be carried out in the radio network. 

The following functionality is needed on the S1 and X2 interface:

-
Support for inclusion of subscriber and equipment trace information in INITIAL CONTEXT SETUP REQUEST message over the S1 interface.
-
Support for an explicit TRACE START message over the S1 interface.

-
Support for inclusion of subscriber and equipment trace information in the HANDOVER REQUEST message over the X2 interface.
-
Support for inclusion of subscriber and equipment trace information in the HANDOVER REQUEST message over the S1 interface.

A trace setup in the radio network will be propagated on the X2 interface at handover and on the S1 interface if the handover is carried out between MMEs.

Unchanged sections omitted

Annex D (informative):
MBMS

D.1
MBMS control & functions
The E-UTRAN supporting MBMS comprises eNBs and co-ordinating functions.

The functions hosted by the eNB may be:

-
Scheduling and transmission of MBMS control information;

-
Scheduling of single-cell MBMS transmissions;

-
Transmission of single-cell and multi-cell MBMS services;

-
Radio bearer control for MBMS.

The co-ordinating functions may include:

-
Distribution of MBMS services;

-
Co-ordination of multi-cell MBMS transmissions;

-
MBMS E-RAB control.

It is FFS which node in E-UTRAN performs the co-ordination functions.
end
S1-AP: E-RAB RELEASE REQUEST�E-RAB To Be Released List: E-RAB ID, Cause





E-RAB


CP





S1-AP: E-RAB RELEASE COMMAND �E-RAB To Be Released List: E-RAB ID, Cause���





S1-AP: E-RAB RELEASE COMPLETE�E-RAB Release List: E-RAB ID�E-RAB Failed to Release List: E-RAB ID, Cause





UE





MME





eNB





RRC: Radio Bearer Release 





S1-AP: E-RAB RELEASE COMMAND �E-RAB To Be Released List: E-RAB ID, Cause���





S1-AP: E-RAB RELEASE COMPLETE�E-RAB Release List: E-RAB ID�E-RAB Failed to Release List: E-RAB ID, Cause





UE





MME





eNB





RRC: Radio Bearer Release 





S1-AP: E-RAB MODIFY REQUEST �E-RAB To Be Modified List: E-RAB ID, QoS��





S1-AP: E-RAB MODIFY RESPONSE�E-RAB Modify List: E-RAB ID�E-RAB Failed to Modify List: E-RAB ID, Cause





UE





MME





eNB





RRC: Radio Modify Setup





S1-AP: E-RAB SETUP REQUEST �E-RAB To Be Setup List: E-RAB ID, QoS, Serving S-GW TEID��





S1-AP: E-RAB SETUP RESPONSE�E-RAB Setup List: E-RAB ID, eNB TEID�E-RAB Failed to Setup List: E-RAB ID, Cause





UE





MME





eNB





RRC: Radio Bearer Setup

















X2-AP: HANDOVER REQUEST





X2-AP: HANDOVER PREPARATION FAILURE�





UE





Target eNB





Source eNB





X2-AP: HANDOVER REQUEST ACKNOWLEDGE�� 





RRC: HANDOVER COMMAND 





S1-AP: SAE BEARER RELEASE REQUEST�SAE Bearer Release List: SAE Bearer ID





S1-AP: SAE BEARER RELEASE COMMAND �SAE Bearer Relase List: SAE Bearer ID���





S1-AP: SAE BEARER RELEASE COMPLETE�SAE Bearer Release List: SAE Bearer ID�SAE Bearer Failed to Release List: SAE Bearer ID





UE





MME





eNB





RRC: Radio Bearer Release 





S1-AP: SAE BEARER RELEASE COMMAND �SAE Bearer Release List: SAE Bearer ID���





S1-AP: SAE BEARER RELEASE COMPLETE�SAE Bearer Release List: SAE Bearer ID�SAE Bearer Failed to Release List: SAE Bearer ID





UE





MME





eNB





RRC: Radio Bearer Release 





S1-AP: SAE BEARER MODIFY REQUEST �SAE Bearer Modify List: SAE Bearer ID, QoS, Serving SAE GW TEID���





S1-AP: SAE BEARER MODIFY RESPONSE�SAE Bearer Modify List: SAE Bearer ID, eNB TEID�SAE Beaer Failed to Modify List: SAE Bearer ID





UE





MME





eNB





RRC: Radio Modify Setup





[S1AP] S1 UE Context Release Complete





[S1AP] S1 UE Context Release Command 





[S1AP] S1 UE Context Release Request





EPC





eNB





[S1AP] EPC initiated





[S1AP] S1 UE Context Release Complete





[S1AP] S1 UE Context Release Command 





EPC





eNB





Paging Response (NAS means)





[S1AP] PAGING





MME





eNB





E- MBMS GW





MCE





MCE





MCE





SGimb





SGmb





SGimb





SGmb





M1





eNB





eNB





Provider





Contents





Gateway





PDN





eBMSC





MBMS





MBMS 





M3





M2





M1





eNB





eNB





Provider





Contents





Gateway





PDN





eBMSC





MBMS





MBMS 





F2





F4





MCE





SGimb





SGmb





SGimb





SGmb





M3





M1





eNB





eNB





Provider





Contents





Gateway





PDN





eBMSC





UP





MBMS





CP





MBMS 





M3











M2





M1





eNB





eNB





Provider





Contents





Gateway





PDN





eBMSC





UP





MBMS





CP



































































































































Bearer





MBMS 





8





S





/





5





S





Gi





EPC





UTRAN





-





E





1





S





Internet





8





S





/





5





S





Radio





External Bearer





end Service





-





to





-





End





Bearer





1 





S





Radio Bearer





EPS Bearer





eNB





UE





Entity





Peer





GW





-





S





GW





-





P








�PAGE \# "'Page: '#'�'"  �� � HYPERLINK "http://www.3gpp.org/ftp/Information/DocNum_FTP_structure_V3.zip" ��Document numbers� are allocated by the Working Group Secretary.   Use the format of document number specified by the � HYPERLINK "http://www.3gpp.org/About/WP.htm" ��3GPP Working Procedures�.


�PAGE \# "'Page: '#'�'"  �� Enter the specification number in this box. For example, 04.08 or 31.102. Do not prefix the number with anything . i.e. do not use "TS", "GSM" or "3GPP" etc.


�PAGE \# "'Page: '#'�'"  �� Enter the CR number here. This number is allocated by the 3GPP support team.  It consists of at least four digits, padded with leading zeros if necessary.


�PAGE \# "'Page: '#'�'"  �� Enter the revision number of the CR here. If it is the first version, use a "-".


�PAGE \# "'Page: '#'�'"  �� Enter the version of the specification here. This number is the version of the specification to which the CR was written and (normally) to which it will be applied if it is approved. Make sure that the latest version of the specification (of the relevant release) is used when creating the CR. If unsure what the latest version is, go to � HYPERLINK "http://www.3gpp.org/3G_Specs/3G_Specs.htm" ��� � HYPERLINK "http://www.3gpp.org/specs/specs.htm" ��http://www.3gpp.org/specs/specs.htm�.


�PAGE \# "'Page: '#'�'"  �� For help on how to fill out a field, place the mouse pointer over the special symbol closest to the field in question.


�PAGE \# "'Page: '#'�'"  �� Mark one or more of the boxes with an X.


�PAGE \# "'Page: '#'�'"  �� SIM / USIM / ISIM applications.


�PAGE \# "'Page: '#'�'"  �� Enter a concise description of the subject matter of the CR. It should be no longer than one line, but if this is not possible, do not enter hard new-line characters.  Do not use redundant information such as "Change Request number xxx to 3GPP TS xx.xxx".


One or more organizations (3GPP Individual Members) which drafted the CR and are presenting it to the Working Group.


For CRs agreed at Working Group level, the identity of the WG.  Use the format "xn" where �	x = "C" for TSG CT, "R" for TSG RAN, "S" for TSG SA, "G" for TSG GERAN; �PAGE \# "'Page: '#'�'"  ���	n = digit identifying the Working Group; for CRs drafted during the TSG meeting itself, use "P". �Examples: "C4", "R5", "G3new", "SP".


�PAGE \# "'Page: '#'�'"  �� Enter the acronym for the work item which is applicable to the change. This field is mandatory for category F, A, B & C CRs for Release 4 and later. A list of work item acronyms can be found in the 3GPP work plan. See �� HYPERLINK "http://www.3gpp.org/ftp/Specs/html-info/WI-List.htm" ��http://www.3gpp.org/ftp/Specs/html-info/WI-List.htm� .


�PAGE \# "'Page: '#'�'"  �� Enter the date on which the CR was last revised.  Format to be interpretable by English version of MS Windows ® applications, e.g. 19/02/2006.


�PAGE \# "'Page: '#'�'"  �� Enter a single letter corresponding to the most appropriate category listed. For more detailed help on interpreting these categories, see Technical Report �HYPERLINK "http://www.3gpp.org/ftp/Specs/html-info/21900.htm"��21.900� "TSG working methods".


�PAGE \# "'Page: '#'�'"  �� Enter a single release code from the list below.


�PAGE \# "'Page: '#'�'"  �� Enter text which explains why the change is necessary.


�PAGE \# "'Page: '#'�'"  �� Enter text which describes the most important components of the change. i.e. How the change is made.


�PAGE \# "'Page: '#'�'"  �� Enter here the consequences if this CR were to be rejected. It is mandatory to complete this section only if the CR is of category "F" (i.e. correction), though it may well be useful for other categories.


�PAGE \# "'Page: '#'�'"  �� Enter the number of each clause which contains changes.   Be as specific as possible (ie list each subclause, not just the umbrella clause).


�PAGE \# "'Page: '#'�'"  �� Tick "yes" box if any other specifications are affected by this change.  Else tick "no".  You MUST fill in one or the other.


�PAGE \# "'Page: '#'�'"  �� List here the specifications which are affected or the CRs which are linked.


�PAGE \# "'Page: '#'�'"  �� Enter any other information which may be needed by the group being requested to approve the CR. This could include special conditions for it's approval which are not listed anywhere else above.





1/34

_1254118973.vsd
UE


eNB


S-GW


End-to-end Service


Peer Entity


EPS Bearer


External Bearer


Radio Bearer


S1 Bearer


Radio


S5/S8


Internet


P-GW


Gi


S5/S8 Bearer


S1


E-UTRAN


EPC



_1266746324.doc

[image: image1]

6. RR Release







eNB will leave the IP multicast group for the user plane data delivery 







2. MBMS Session Stop Response







5. MBMS Session Stop











4. MBMS Session Stop Response











3. MBMS Session Stop Request







1. MBMS Session Stop Request











UE







eNB







MCE







MBMS GW







 












_1272107819.vsd
 


Legend


packet data


packet data


 UL allocation


2.


Measurement Reports


3.


HO decision


4.


Handover Request


5.


Admission Control


6.


Handover Request Ack


7.


Handover Command


DL


 allocation


Data Forwarding


11.


Handover Confirm


17.  UE Context Release


12.


Path Switch Request


UE


Source eNB


Target eNB


Serving 


Gateway


Detach from old cell and 


synchronize to new cell


Deliver buffered and in transit 


packets to target eNB


Buffer packets from 


Source eNB


9.


Synchronisation


10.


UL allocation


 + 


TA for UE


packet data


Data Forwarding


Flush DL buffer, 


continue 


delivering in


-


transit packets


packet data


L


3 


signalling


L


1


/


L


2 


signalling


User Data


1.


Measurement Control


16.


Path Switch Request Ack


18.


Release 


Resources


H


a


n


d


o


v


e


r


 


C


o


m


p


l


e


t


i


o


n


H


a


n


d


o


v


e


r


 


E


x


e


c


u


t


i


o


n


H


a


n


d


o


v


e


r


 


P


r


e


p


a


r


a


t


i


o


n


MME


0.


Area Restriction Provided


13.


User Plane update 


request


15.


User Plane update 


response


14.


Switch DL path


SN Status Transfer


8.


End Marker


End Marker



_1264455638.doc

[image: image1]

6. eNB will join the IP Multicast group for the user plane data delivery







5. MBMS session start, 







7. Synchronized 



MBMS user data







4. MBMS Session Start  Response.







3. MBMS Session Start Request







2. MBMS Session Start Response. 







1. MBMS Session Start Request. 







UE







MBMS GW







MCE







eNB




















_1264855973.doc


S1-AP: UE CONTEXT MODIFICATION FAILURE







UE







S1-AP: UE CONTEXT MODIFICATION REQUEST







MME







eNB







S1-AP: UE CONTEXT MODIFICATION RESPONSE












_1254810562.vsd

_1249413058.doc


S1-AP: HANDOVER PREPARATION FAILURE��







UE







S1-AP: HANDOVER REQUIRED







MME







Source eNB







S1-AP: HANDOVER COMMAND�� 







RRC: HANDOVER COMMAND 












_1254040111.vsd
MBMS GW


eNB


MCE


|


|


|


M1


M3


M2


MBMS GW: MBMS Gateway
MCE: Multi-Cell/Multicast Coordination Entity

M1: user plane interface
M2: E-UTRAN internal control plane interface
M3: control plane interface between E-UTRAN and EPC



_1249382821.doc


S1-AP: HANDOVER FAILURE��







UE







S1-AP: HANDOVER REQUEST�







MME







Target eNB







S1-AP: HANDOVER REQUEST ACK�












_1249412992.doc


UE







S1-AP: HANDOVER NOTIFY







MME







Target eNB







RRC: HANDOVER CONFIRM 












_1249412857.doc


S1-AP: PATCH SWITCH FAlLURE







S1-AP: PATH SWITCH ACK







UE







S1-AP: PATH SWITCH







MME







Target eNB







RRC: HANDOVER CONFIRM 












_1223806309.doc










































SCTP



























Physical layer



















S1-AP







Data link layer







IP












_1249382380.doc


S1-AP: HANDOVER CANCEL 







MME







Source eNB







S1-AP: HANDOVER CANCEL ACK�












