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3
Definitions, symbols and abbreviations

3.1
Definitions

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

Access Control: the process that checks whether a UE is allowed to access and to be granted services in a closed cell.
Anchor carrier: in NB-IoT, a carrier where the UE assumes that NPSS/NSSS/NPBCH/SIB-NB are transmitted.
Anchor eNB: eNB which keeps the S1 connection with the EPC while the UE is in RRC_CONNECTED with a light RRC connection.

Carrier frequency: center frequency of the cell.

Cell: combination of downlink and optionally uplink resources. The linking between the carrier frequency of the downlink resources and the carrier frequency of the uplink resources is indicated in the system information transmitted on the downlink resources. 

------Start of the Next Change------
4.1
Functional Split

The eNB hosts the following functions: 

-
Functions for Radio Resource Management: Radio Bearer Control, Radio Admission Control, Connection Mobility Control, Dynamic allocation of resources to UEs in uplink, downlink and sidelink (scheduling);

-
IP header compression and encryption of user data stream;

-
Selection of an MME at UE attachment when no routing to an MME can be determined from the information provided by the UE;

-
Routing of User Plane data towards Serving Gateway;

-
Scheduling and transmission of paging messages (originated from the MME);

-
Scheduling and transmission of broadcast information (originated from the MME or O&M);

-
Measurement and measurement reporting configuration for mobility and scheduling;

-
Scheduling and transmission of PWS (which includes ETWS and CMAS) messages (originated from the MME);

-
CSG handling;

-
Transport level packet marking in the uplink;

-
S-GW relocation without UE mobility, as defined in TS 23.401 [17];

-
SIPTO@LN handling;
-
Maintaining security and radio configuration for User Plane CIoT EPS optimizations, as defined in TS 24.301 [20];
-
Optionally registering with the X2 GW (if used).

-
Light Connection UE Reachability (including control and execution of RAN initiated paging (re)transmission).
The DeNB hosts the following functions in addition to the eNB functions:
-
S1/X2 proxy functionality for supporting RNs;

-
S11 termination and S-GW/P-GW functionality for supporting RNs.

------Start of the Next Change------
7
RRC

This subclause provides an overview on services and functions provided by the RRC sublayer.

7.1
Services and Functions

The main services and functions of the RRC sublayer include:

-
Broadcast of System Information related to the non-access stratum (NAS);

-
Broadcast of System Information related to the access stratum (AS);

-
Paging;

-
Establishment, maintenance and release of an RRC connection between the UE and E-UTRAN including:

-
Allocation of temporary identifiers between UE and E-UTRAN;

-
Configuration of signalling radio bearer(s) for RRC connection:

-
Low priority SRB and high priority SRB;
-
For NB-IoT, a new UE dedicated SRB is supported before AS security is activated and only one UE dedicated SRB is supported after AS security is activated;
-
For a NB-IoT UE that supports User Plane CIoT EPS optimizations, as defined in TS 24.301 [20]:
-
One DRB is supported by default and up to two DRBs are supported optionally;
-
For a UE that supports User Plane CIoT EPS optimizations [20]:
-
Suspension/resuming of the RRC connection;
-
For a UE that supports Light Connection:


- 
Suspension/resuming of the RRC connection;


- 
RAN initiated paging.
-
Security functions including key management;
-
Establishment, configuration, maintenance and release of point to point Radio Bearers;

-
Mobility functions including:

-
UE measurement reporting and control of the reporting for inter-cell and inter-RAT mobility;

-
Handover;

-
UE cell selection and reselection and control of cell selection and reselection;

-
Context transfer at handover.

-
Notification and counting for MBMS services;

-
Establishment, configuration, maintenance and release of Radio Bearers for MBMS services;

-
QoS management functions;

-
UE measurement reporting and control of the reporting;

-
NAS direct message transfer to/from NAS from/to UE.
7.2
RRC protocol states & state transitions

RRC uses the following states:

-
RRC_IDLE:

-
PLMN selection;

-
DRX configured by NAS;

-
Broadcast of system information;

-
Paging;

-
Cell re-selection mobility;

-
The UE shall have been allocated an id which uniquely identifies the UE in a tracking area;

-
No RRC context stored in the eNB (except for a UE that supports User Plane CIoT EPS optimizations [20] where a context may be stored for the resume procedure);

-
Sidelink communication transmission and reception;

-
Sidelink discovery announcement and monitoring.

-
RRC_CONNECTED:

-
UE has an E-UTRAN-RRC connection;

-
UE has context in E-UTRAN;

-
E-UTRAN knows the cell which the UE belongs to;

-
Network can transmit and/or receive data to/from UE;

-
Network controlled mobility (handover and inter-RAT cell change order to GERAN with NACC);

-
Neighbour cell measurements;

-
Sidelink communication transmission and reception;

-
Sidelink discovery announcement and monitoring;

-
At PDCP/RLC/MAC level:

-
UE can transmit and/or receive data to/from network;

-
UE monitors control signalling channel for shared data channel to see if any transmission over the shared data channel has been allocated to the UE;

-
UE also reports channel quality information and feedback information to eNB;

-
DRX period can be configured according to UE activity level for UE power saving and efficient resource utilization. This is under control of the eNB.

-
RRC_CONNECTED with a light RRC connection:

-
Substate of RRC_CONNECTED;
-
UE has context in E-UTRAN;

-
PLMN selection;

-
Broadcast of system information;

-
RAN initiated Paging;
-
DRX configured by E-UTRAN;
-
Cell re-selection mobility;

-
E-UTRAN knows the RAN Paging Area which the UE belongs to;
-
Sidelink communication transmission and reception;

-
Sidelink discovery announcement and monitoring.

------Start of the Next Change------
7.6
Dual Connectivity

In DC, the configured set of serving cells for a UE consists of two subsets: the Master Cell Group (MCG) containing the serving cells of the MeNB, and the Secondary Cell Group (SCG) containing the serving cells of the SeNB.

When a UE is configured with CA in the MCG, the same principles as described in subclause 7.5 apply to MCG.
For SCG, the following principles are applied:

-
At least one cell in SCG has a configured UL CC and one of them, named PSCell, is configured with PUCCH resources;
-
When SCG is configured, there is always at least one SCG bearer or one Split bearer;

-
Upon detection of a physical layer problem or a random access problem on PSCell, or the maximum number of RLC retransmissions has been reached associated with the SCG, or upon detection of an access problem on PSCell (T307 expiry) during SCG change, or when exceeding the maximum transmission timing difference between CGs:

-
RRC connection Re-establishment procedure is not triggered;

-
All UL transmissions towards all cells of the SCG are stopped;
-
MeNB is informed by the UE of SCG failure type;
-
For split bearer, the DL data transfer over the MeNB is maintained.

-
Only the RLC AM bearer can be configured for the split bearer;
-
Like PCell, PSCell cannot be de-activated (see subclause 11.2);
-
PSCell can only be changed with SCG change (i.e. with security key change and RACH procedure);

-
Neither direct bearer type change between Split bearer and SCG bearer nor simultaneous configuration of SCG and Split bearer are supported.
With respect to the interaction between MeNB and SeNB, the following principles are applied:

-
Logical channel identities are independently allocated by the MeNB and the SeNB.

-
The MeNB maintains the RRM measurement configuration of the UE and may, e.g. based on received measurement reports or traffic conditions or bearer types, decide to ask a SeNB to provide additional resources (serving cells) for a UE. 

-
Upon receiving the request from the MeNB, a SeNB may create the container that will result in the configuration of additional serving cells for the UE (or decide that it has no resource available to do so).

-
For UE capability coordination, the MeNB provides (part of) the AS configuration and the UE capabilities to the SeNB.

-
The MeNB and the SeNB exchange information about UE configuration by means of RRC containers (inter-node messages) carried in X2 messages.

-
The SeNB may initiate a reconfiguration of its existing serving cells (e.g., PUCCH towards the SeNB).

-
The SeNB decides which cell is the PSCell within the SCG.

-
The MeNB does not change the content of the RRC configuration provided by the SeNB.
-
In the case of the SCG addition and SCG SCell addition, the MeNB may provide the latest measurement results for the SCG cell(s).
-
Both MeNB and SeNB know the SFN and subframe offset of each other by OAM or UE measurement, e.g., for the purpose of DRX alignment and identification of measurement gap.
When adding a new SCG SCell, dedicated RRC signalling is used for sending all required system information of the cell as for CA described in sub-clause 7.5, except for the SFN acquired from MIB of the PSCell of SCG.

7.x
Light Connection 
Light Connection is used to reduce the radio and network interfaces signalling overhead, and to improve the UE access latency as well as UE power consumption. 
Light Connection is characterized as below:
-
The Light Connection is defined as RRC_CONNECTED with a light RRC connection;

- 
The UE in RRC_CONNECTED with a light RRC connection shall suspend all DRB and SRB (except SRB0) and apply the functions as in RRC_IDLE as specified in [11], and unless specified otherwise:
-
I-eDRX and PSM mode are not used for RRC_CONNECTED with a light RRC connection;

-
Camped on any cell state triggers the transition to RRC_IDLE;



-
The ECM state is ECM-CONNECTED from network and UE perspective;
-
A UE in light RRC connection checks for both RAN-configured ID (i.e. Resume ID) and CN paging ID (i.e. S-TMSI or IMSI) in the paging message;
-
A UE in light RRC connection performs periodic paging area update (PAU):
-
The configured periodic RAN paging area timer shall be set to a lower or same value as the configured periodic TAU timer.

To configure the RRC CONNECTED with a light RRC connection the following principles apply: 
-
When the last serving eNB decides to move the UE to RRC_CONNECTED with a light RRC connection, it keeps the S1 connection while the UE remains RRC_CONNECTED with a light RRC connection and becomes anchor eNB for the UE in light RRC connection;
-
The UE is configured by RRC Connection Release with explicit light connection indication;
-
Anchor eNB configures RAN Paging Area in terms of cells list or tracking area:
-
All the cells belonging to the configured RAN Paging Area shall support Light Connection;
-
When a UE in light RRC connection moves out of the configured RAN Paging Area, the Paging Area Update procedure is triggered by the UE to update its location in the network;
-

Anchor eNB can configure a DRX parameter for a UE in light RRC connection:
-
The shortest paging DRX configured to the UE (via dedicated signaling provided by RAN and/or NAS, and via broadcast) is used by a UE in light RRC connection;

RAN initiated paging is applied in Light Connection. The principles include: 
-
The RAN initiated paging is triggered by anchor eNB when DL data or signalling is received in anchor eNB;
-
The area of RAN initiated paging is controlled by the anchor eNB;

-
If the RAN Paging Area of the UE includes cells of neighbour eNBs, the anchor eNB transmits paging in the cells it controls and sends X2 RAN Paging to neighbour eNB(s);

-
Same PO/PF calculation is performed as in RRC_IDLE;

-
The Resume ID is used as paging UE ID conveyed in paging message;
-
Same RRC paging message as for paging UEs in RRC_IDLE mode is used for paging UEs in RRC_CONNECTED with a light RRC connection;
A UE in RRC CONNECTED with a light RRC connection transitions to RRC CONNECTED via RRC connection resume procedure: 
-
upon reception of RAN initiated paging;

-
upon MO access differentiating between data, signaling, emergency, high priority and paging area update;

Access Barring for transition from RRC_CONNECTED with a light RRC connection to RRC_CONNECTED is not supported (except SSAC). 
Upper layers are informed when the resumption of the light RRC connection is fallbacked to establishment via an indication of RRC connection failure.
A UE in RRC CONNECTED with a light RRC connection transitions to RRC IDLE:

-
upon reception of CN initiating paging;

-
upon reselecting a cell that does not support light RRC connection;

-
upon entering camped in any cell state;

-
upon reselecting to other RAT; 
-
upon failure of the PAU procedure;

------Start of the Next Change------
10
Mobility

Load balancing is achieved in E-UTRAN with handover, redirection mechanisms upon RRC release, DC and through the usage of inter-frequency and inter-RAT absolute priorities and inter-frequency Qoffset parameters.

Measurements to be performed by a UE for mobility are classified in at least four measurement types:
-
Intra-frequency E-UTRAN measurements;

-
Inter-frequency E-UTRAN measurements;

-
Inter-RAT measurements for UTRAN and GERAN;

-
Inter-RAT measurements of CDMA2000 HRPD or 1xRTT frequencies.

For each measurement type one or several measurement objects can be defined (a measurement object defines e.g. the carrier frequency to be monitored).

For each measurement object one or several reporting configurations can be defined (a reporting configuration defines the reporting criteria). Three reporting criteria are used: event triggered reporting, periodic reporting and event triggered periodic reporting.

The association between a measurement object and a reporting configuration is created by a measurement identity (a measurement identity links together one measurement object and one reporting configuration of same RAT). By using several measurement identities (one for each measurement object, reporting configuration pair) it is possible:

-
To associate several reporting configurations to one measurement object and;

-
To associate one reporting configuration to several measurement objects.

The measurements identity is as well used when reporting results of the measurements.

Measurement quantities are considered separately for each RAT.

Measurement commands are used by E-UTRAN to order the UE to start measurements, modify measurements or stop measurements.
For NB-IoT:

-
Handover, measurement reports and inter-RAT mobility are not supported;

-
10.1.1 Mobility Management in ECM-IDLE, 10.1.4 Paging and C-plane establishment, 10.1.5 Random Access Procedure, 10.1.6 Radio Link Failure, 10.1.7 Radio Access Network Sharing and all their subsections are applicable;
-
All other subsections of section 10 are not applicable.
For Light Connection:
-
The E-UTRAN RRC_IDLE mobility procedures are also applicable unless the specified otherwise.
------Start of the Next Change------
10.1.4
Paging and C-plane establishment

Paging groups (where multiple UEs can be addressed) are used on PDCCH:

-
Precise UE identity is found on PCH;

-
DRX configurable via DCCH (for RRC_CONNECTED with a light RRC connection), BCCH and NAS, for NB-IoT DRX configurable via BCCH only;
-
Only one subframe allocated per paging interval per UE;

-
The network may divide UEs to different paging occasions in time;

-
There is no grouping within paging occasion;

-
One paging RNTI for PCH.

When extended DRX (eDRX) is used in idle mode, the following are applicable:

-
The DRX cycle is extended up to and beyond 10.24s in idle mode, with a maximum value of 2621.44 seconds (43.69 minutes); For NB-IoT, the maximum value of the DRX cycle is 10485.76 seconds (2.91 hours);
-
The hyper SFN (H-SFN) is broadcast by the cell and increments by one when the SFN wraps around;

-
Paging Hyperframe (PH) refers to the H-SFN in which the UE starts monitoring paging DRX during a Paging Time Window (PTW) used in ECM-IDLE. The PH is determined based on a formula that is known by the MME, UE and eNB as a function of eDRX cycle and UE identity;

-
During the PTW, the UE monitors paging for the duration of the PTW (as configured by NAS) or until a paging message is including the UE’s NAS identity received for the UE, whichever is earlier. The possible starting offsets for the PTW are uniformly distributed within the PH and defined in TS 36.304 [11];

-
MME uses the formulas defined in TS 36.304 [11] to determine the PH as well as the beginning of the PTW and sends the S1 paging request just before the occurrence of the start of PTW or during PTW to avoid storing paging messages in the eNB;

-
ETWS, CMAS, PWS requirement may not be met when a UE is in eDRX. For EAB, if the UE supports SIB14, when in extended DRX, it acquires SIB14 before establishing the RRC connection;

-
When the eDRX cycle is longer than the system information modification period, the UE verifies that stored system information remains valid before establishing an RRC connection. Paging message can be used for system information change notification, when including systemInfoModification-eDRX, for a UE configured with eDRX cycle longer than the system information modification period.
For NB-IoT, UE in RRC_IDLE receives paging on the anchor carrier.
------Start of the Next Change------
14.3.1
RRC_IDLE to RRC_CONNECTED

As a general principle, on RRC_IDLE to RRC_CONNECTED transitions, RRC protection keys and UP protection keys shall be generated while keys for NAS protection as well as higher layer keys are assumed to be already available in the MME. These higher layer keys may have been established in the MME as a result of an AKA run, or as a result of a transfer from another MME during handover or idle mode mobility [22].

14.3.2
RRC_CONNECTED to RRC_IDLE

Except for the UE which was enabled to use User Plane CIoT EPS Optimization, on RRC_CONNECTED to RRC_IDLE transitions, eNBs shall delete the keys they store such that state for idle mode UEs only has to be maintained in MME. It is also assumed that eNB does no longer store state information about the corresponding UE and deletes the current keys from its memory. In particular, on connected to idle transitions:

-
The eNB and UE deletes NH, KeNB , KRRCenc , KRRCint and KUPenc and related NCC.

-
MME and UE keeps KASME, KNASint and KNASenc stored.
On RRC_CONNECTED to RRC_IDLE transitions for the UE which was enabled to use User Plane CIoT EPS Optimization, The eNBs, the UE and MME shall maintain the keys they store.
14.3.3
Intra E-UTRAN Mobility

The key hierarchy does not allow, as is, explicit RRC and UP key updates, but RRC and UP keys are derived based on the algorithm identifiers and KeNB which results with new RRC and UP keys at every handover:

-
Source eNB and UE independently create KeNB* with the input parameters as described in 3GPP TS 33.401 [22];

-
KeNB* is given to Target eNB during the HO preparation phase;

-
Both Target eNB and UE considers the new KeNB equal to the received KeNB*.

The handling of HFN and PDCP SN at handover depends on the type of radio bearer:

-
SRB: HFN and PDCP SN are reset.

-
RLC-UM bearers: HFN and PDCP SN are reset.

-
RLC-AM bearers: PDCP SN and HFN are maintained (10.1.2.3).

NOTE:
COUNT reusing avoidance is left to network implementation.

14.3.4
SeNB Removal

For SCG bearers in DC, at SeNB removal, the SeNB shall delete the keys it stores. It is also assumed that SeNB does no longer store state information about the corresponding UE and deletes the current keys from its memory. In particular, at SeNB removal:

-
The SeNB and UE delete S-KeNB and KUPenc.

-
The MeNB and UE keep KeNB.

14.4
AS Key Change in RRC_CONNECTED

If AS Keys (KUPenc , KRRCint and KRRCenc) need to be changed in RRC_CONNECTED, an intra-cell handover shall be used.
For SCG bearers in DC, if AS Key (KUPenc) needs to be changed, the SCG change shall be performed.
For state Transition from RRC_CONNECTED with a light RRC connection to the RRC_CONNECTED, RRC protection keys and UP protection keys shall be generated while keys for NAS protection as well as higher layer keys are assumed to be already available in the MME.
14.5
Security Interworking

Inter-RAT handover from UTRAN to E-UTRAN is only supported after activation of integrity protection in UTRAN. Security may be activated in the target RAN using null ciphering algorithms. If ciphering was not running in UTRAN, it will be activated at handover to E-UTRAN. Integrity protection shall be activated in E-UTRAN on handover from UTRAN/GERAN.

For E-UTRAN to UTRAN/GERAN mobility, the MME shall derive and transfer to the SGSN a confidentially key and an integrity key derived from KASME and other input parameters as specified in 3GPP TS 33.401 [22]. Based on this information, the SGSN can in turn derive appropriate keys to be used in the target RAN.

Similarly for UTRAN/GERAN to E-UTRAN mobility, the SGSN shall derive and transfer to the MME a confidentially key and an integrity key CK and IK. Based on this information and other input parameters as specified in 3GPP TS 33.401 [22], the MME and UE can in turn derive KASME.

14.6
RN integrity protection for DRB(s)

Between the DeNB and the RN, integrity protection is required for the DRB(s) carrying S1AP and/or X2AP signalling and optional for other DRB(s).

KUPint, used for the integrity protection of the DRBs, is derived by the RN and the DeNB from KeNB, as well as an identifier for the integrity algorithm used as specified in 3GPP TS 33.401 [22]. KUPint is generated, changed or deleted when other AS keys are generated, changed or deleted.

------Start of the Next Change------
15.4
Service Continuity
Mobility procedures for MBMS reception allow the UE to start or continue receiving MBMS service(s) via MBSFN or SC-PTM when changing cell(s). For each MBMS service provided using SC-PTM, E-UTRAN indicates in the SC-MCCH the list of neighbour cells providing this MBMS service so that the UE can request unicast reception of the service before changing to a cell not providing the MBMS service using SC-PTM.
For MBSFN transmission, E-UTRAN procedures provide support for service continuity with respect to mobility within the same MBSFN area. Within the same geographic area, MBMS services can be provided on more than one frequency and the frequencies used to provide MBMS services may change from one geographic area to another within a PLMN.

UEs that are receiving MBMS service(s) in RRC_IDLE state performing cell reselection or are in RRC_CONNECTED state obtain target cell (SC-)MTCH information from the target cell (SC-)MCCH.

To avoid the need to read MBMS related system information and potentially (SC-)MCCH on neighbour frequencies, the UE is made aware of which frequency is providing which MBMS services via MBSFN or SC-PTM through the combination of the following MBMS assistance information:

-
user service description (USD): in the USD (see 3GPP TS 26.346 [49]), the application/service layer provides for each service the TMGI, the session start and end time, the frequencies and the MBMS service area identities (MBMS SAIs, see definition in section 15.3 of 3GPP TS 23.003 [26]) belonging to the MBMS service area (see definition in 3GPP TS 23.246 [48]);

-
system information: MBMS and non-MBMS cells indicate in SystemInformationBlockType15 the MBMS SAIs of the current frequency and of each neighbour frequency.

The MBMS SAIs of the neighbouring cell may be provided by X2 signalling (i.e. X2 Setup and eNB Configuration Update procedures) or/and OAM.

When applying the procedures described below for UEs in RRC_IDLE and RRC_CONNECTED state:

-
the UE does not need to verify that a frequency is providing a MBMS service by acquiring (SC-)MCCH and may apply these procedures even though a MBMS service is not provided via MBSFN or SC-PTM;

-
the UE may consider that a service is provided if a session of this service is ongoing as derived from the session start and end times indicated for this service in the USD and if a frequency provides this service;

-
the UE determines the frequency on which a service is provided according to the following:

-
if the serving cell provides SystemInformationBlockType15, the UE considers that a frequency is providing the MBMS service via MBSFN or SC-PTM if and only if one of the MBMS SAI(s) of this frequency as indicated in SystemInformationBlockType15 of the serving cell is indicated for this MBMS service in the USD;

-
if the serving cell does not provide SystemInformationBlockType15, the UE in RRC_IDLE state may consider that a frequency included in the USD for the MBMS service is providing this MBMS service as long as the UE reselects cells where SystemInformationBlockType13 is provided.

In RRC_IDLE or RRC_CONNECTED with a light RRC connection, the UE applies the normal cell reselection rules with the following modifications:

-
the UE which is receiving MBMS service(s) via MBSFN or SC-PTM and can only receive these MBMS service(s) via MBSFN or SC-PTM while camping on the frequency providing these MBMS service(s) is allowed to make this frequency highest priority;

-
the UE which is interested in receiving MBMS service(s) via MBSFN or SC-PTM and can only receive these MBMS service(s) via MBSFN or SC-PTM while camping on the frequency providing these MBMS service(s) is allowed to make this frequency highest priority when it intends to receive these MBMS service(s);

-
when the MBMS service(s) which the UE is interested in are no longer available (after the end of the session) or the UE is no longer interested in receiving the service(s), the UE no longer prioritises the frequency providing these MBMS service(s);

NOTE 1:
In RRC IDLE or RRC_CONNECTED with a light RRC connection, when the above modifications to cell reselection rules are applied, the prioritization between the frequency providing these MBMS service(s) and the frequency of a CSG cell, and the autonomous search are left to UE implementation.

In RRC_CONNECTED , the UE that is receiving or interested to receive MBMS via MBSFN or SC-PTM informs the network about its MBMS interest via a RRC message and the network does its best to ensure that the UE is able to receive MBMS and unicast services subject to the UE’s capabilities:

-
the UE indicates the frequencies which provide the service(s) that the UE is receiving or is interested to receive simultaneously, and which can be received simultaneously in accordance with the UE capabilities.
-
if the PCell broadcasts SystemInformationBlockType20, the UE also indicates the list of services that the UE is receiving or is interested to receive on the indicated frequencies.
-
the UE indicates its MBMS interest at RRC connection establishment (the UE does not need to wait until AS security is activated), and whenever the set of frequencies on which the UE is interested in receiving MBMS services has changed compared with the last indication sent to the network (e.g. due to a change of user interest or of service availability), and whenever the list of MBMS services that the UE is interested in receiving has changed compared with the last indication sent to the network.

-
the UE may only indicate its interest when the PCell provides SystemInformationBlockType15 and after having acquired SystemInformationBlockType15 of the current PCell.

-
the UE may indicate its MBMS interest even if the current configured serving cell(s) do not prevent it from receiving the MBMS services it is interested in.

-
the UE indicates with a single bit whether it prioritises MBMS reception over unicast. This priority indication applies to all unicast bearers and all MBMS frequencies. It is sent whether the MBMS frequencies are congested or not.

-
the E-UTRAN reuses the SupportedBandCombination IE to derive the UEs MBMS related reception capabilities, i.e. the E-UTRAN tries to ensure that the UE is able to receive MBMS and unicast bearers by providing them on the frequencies indicated in SupportedBandCombination IE signalled by the UE. The UE supporting MBMS reception via MBSFN or SC-PTM shall support MBMS reception via MBSFN or SC-PTM respectively, on any serving cell and on any cell that may be additionally configured as serving cell according to the UE capabilities.
-
the E-UTRAN tries to ensure that the UE which does not support simultaneous reception of unicast transmission and SC-PTM transmission in one subframe on one carrier is able to receive the indicated MBMS services transmitted via SC-PTM and to receive unicast bearers by scheduling them in different subframes.
-
for handover preparation, the source eNB transfers the MBMS interest of the UE, if available, to the target eNB. After handover, the UE reads SystemInformationBlockType15 before updating its MBMS interest. If SystemInformationBlockType15 is provided on the target cell but not on the source cell, the UE indicates its MBMS interest after handover.

If MBMS is prioritised and the unicast connection cannot be maintained because of congestion on the MBMS carrier then the E-UTRAN releases unicast bearers. It is left to E-UTRAN implementation whether all bearers or only GBR bearers are released. The E-UTRAN does not trigger re-establishment of the released unicast bearers. For congestion control, the E-UTRAN can rely on existing access control mechanisms.

The E-UTRAN may take into account the UE priority for MBMS or unicast reception when receiving an indication of proximity to a CSG cell from a UE which also indicated interest in MBMS reception (or vice-versa).
------Start of the Next Change------
Annex A (informative):
NAS Overview

This subclause provides for information an overview on services and functions provided by the NAS control protocol.

A.1
Services and Functions

The main services and functions of the NAS sublayer include:

-
EPS Bearer control (see 3GPP TR 23.401 [17]);

-
ECM-IDLE mobility handling;

-
Paging origination;

-
Configuration and control of Security.

A.2
NAS protocol states & state transitions

The NAS state model is based on a two-dimensional model which consists of EPS Mobility Management (EMM) states describing the mobility management states that result from the mobility management procedures e.g. Attach and Tracking Area Update procedures, and of EPS Connection Management (ECM) states describing the signalling connectivity between the UE and the EPC (see 3GPP TS 23.401 [17]).

NOTE:
The ECM and EMM states are independent of each other and when the UE is in EMM-CONNECTED state this does not imply that the user plane (radio and S1 bearers) is established.

The relation between NAS and AS states is characterised by the following principles:

-
EMM-DEREGISTERED & ECM-IDLE ( RRC_IDLE:

-
Mobility: PLMN selection:

-
UE Position: not known by the network.

-
EMM-REGISTERED & ECM-IDLE ( RRC_IDLE:

-
Mobility: cell reselection;

-
UE Position: known by the network at tracking area level.

-
EMM-REGISTERED & ECM-CONNECTED with radio bearers established ( RRC_CONNECTED.

-
Mobility: handover;

-
UE Position: known by the network at cell level 
-
EMM-REGISTERED & ECM-CONNECTED with radio bearers established ( RRC_CONNECTED with a light RRC Connection.

-
Mobility: cell reselection;

-
UE Position: known by the network at RAN Paging Area level.
