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<<<<<<<<<<<<<<<<<<<< First Change >>>>>>>>>>>>>>>>>>>>

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;

-
V2X sidelink communication transmission and reception;

-
EDT.

-
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;
-
V2X sidelink communication transmission and reception;

-
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.

E-UTRA connected to 5GC additionally supports RRC_INACTIVE state which exhibits identical characteristics as RRC_INACTIVE of NR connected to 5GC, as specified in TS 38.300 [79].










<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

8
E-UTRAN identities

8.1
E-UTRAN related UE identities
Void.
8.1a
E-UTRA related UE identities
The following E-UTRA related UE identities are used at cell level:

-
C-RNTI: unique identification used for identifying RRC Connection and scheduling;

-
Semi-Persistent Scheduling C-RNTI: unique identification used for semi-persistent scheduling;

-
Temporary C-RNTI: identification used for the random access procedure;

-
TPC-PUSCH-RNTI: identification used for the power control of PUSCH;

-
TPC-PUCCH-RNTI: identification used for the power control of PUCCH;

-
SL-RNTI: identification used for sidelink communication scheduling;
-
SL-V-RNTI: identification used for V2X sidelink communication scheduling;

-
Random value for contention resolution: during some transient states, the UE is temporarily identified with a random value used for contention resolution purposes;

-
SRS-TPC-RNTI: identification used for triggering group SRS and power control of SRS for SRS-only SCells;

-
SL Semi-Persistent Scheduling V-RNTI: identification used for semi-persistent scheduling for V2X sidelink communication;

-
UL Semi-Persistent Scheduling V-RNTI: identification used for multiple semi-persistent scheduling for UE capable of V2X communication.

In DC, two C-RNTIs are independently allocated to the UE: one for MCG, and one for SCG.
The following UE identities are used for E-UTRA connected to EPC only:

-
Resume ID: unique identification used for the RRC connection resume procedure;

For E-UTRA connected to 5GC, the following UE identity is used:

-
I-RNTI: as specified for NR connected to 5GC in TS 38.300 [79];

<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

8.2
Network entity related Identities

The following identities are used in E-UTRAN for identifying a specific network entity TS 36.413 [25]:

-
Globally Unique MME Identity (GUMMEI): used to identify MME globally. The GUMMEI is constructed from the PLMN identity the MME belongs to, the group identity of the MME group the MME belongs to and the MME code (MMEC) of the MME within the MME group.

NOTE:
GUMMEI or S-TMSI containing the MMEC is provided by the UE to the eNB according to TS 23.401 [17], TS 24.301 [20] and TS 36.331 [16].

-
E-UTRAN Cell Global Identifier (ECGI): used to identify cells globally. The ECGI is constructed from the PLMN identity the cell belongs to and the E-UTRA Cell Identity (CI) of the cell. The included PLMN is the one given by the first PLMN entry in SIB1, according to TS 36.331 [16].

-
eNB Identifier (eNB ID): used to identify eNBs within a PLMN. The eNB ID is contained within the E-UTRA Cell Identifier of its cells.

-
Global eNB ID: used to identify eNBs globally. The Global eNB ID is constructed from the PLMN identity the eNB belongs to and the eNB ID. The MCC and MNC are the same as included in the E-UTRAN Cell Global Identifier (ECGI).
-
The Global eNB ID of RN is the same as its serving DeNB.
-
Tracking Area identity (TAI): used to identify tracking areas allocated by EPC or 5GC. The TAI is constructed from the PLMN identity the tracking area belongs to and the TAC (Tracking Area Code) of the Tracking Area. The TACs allocated to an ng-eNB by EPC and 5GC are separate.

-
CSG identity (CSG ID): used to identify a CSG within a PLMN.

-
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 TS 36.413 [25]).

-
NR Cell Global Identifier (NCGI): specified in TS 38.300 [79].

-
en-gNB Identifier (en-gNB ID): as specified for the gNB Identifier in TS 38.300 [79].
-
Global en-gNB ID: as specified for the Global gNB ID in TS 38.300 [79].
The following identities are broadcast in every E-UTRAN cell (SIB1): CI, TAC, CSG ID (if any) and one or more PLMN identities.

<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

10.1.9
Mobility in RRC_INACTIVE

10.1.9.1
Overview

RRC_INACTIVE of 9.2.2.1 of 3GPP TS 38.300 [79] also applies for E-UTRA connected to 5GC with the following differences:

-
ng-eNB shall be considered instead of gNB.

<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

24
Support for 5GC

24.1
General

The E-UTRA connected to 5GC is supported as part of NG-RAN. The E-UTRA can be connected to both EPC and 5GC.

The overall architecture of E-UTRA connected to 5GC as part of NG-RAN is described in 3GPP TS 38.300 [79], where the term "ng-eNB" is used for E-UTRA connected to 5GC. However, in this specification the term "eNB" is used for both cases unless there is a specific need to disambiguate between eNB and ng-eNB.

E-UTRA connected to 5GC supports the following functions:

-
5G NAS message transport (see subclause 7.3);
-
5G security framework (see 3GPP TS 38.300 [79]), except that data integrity protection is not supported;

-
Access Control (see 3GPP TS 38.300 [79]);
-
Flow-based QoS (see  GPP TS 38.300 [79]);
-
Network slicing (see 3GPP TS 38.300 [79]);
-
SDAP (see 3GPP TS 37.324 [80]);
-
NR PDCP (see 3GPP TS 38.323 [81]);

-
Support of UEs in RRC_INACTIVE state.

24.2
Radio Protocol Architecture

24.2.1
User Plane

The figure below shows the protocol stack for the user plane, where SDAP, NR PDCP, RLC and MAC sublayers perform the functions listed in subclause 6.5 of 3GPP TS 38.300 [79], subclause 6.4 of 3GPP TS 38.300 [79], subclause 6.3, and subclause 6.2 respectively.
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Figure 24.2.1-1: User Plane Protocol Stack

24.2.2
Control Plane
The figure below shows the protocol stack for the control plane, where:

-
E-UTRA PDCP sublayer (terminated in ng-eNB on the network side) performs the functions listed for the control plane in subclause 6.3, and NR PDCP sublayer (terminated in ng-eNB on the network side) performs the functions listed for the control plane in subclause 6.4 of 3GPP TS 38.300 [79]. At initial RRC connection establishment SRB1 uses E-UTRA PDCP. After initial RRC connection establishment, SRB1 is reconfigured implicitly to use NR PDCP after the transmission of the RRCConnectionSetupComplete message. SRB2 always uses NR PDCP;

-
RLC and MAC sublayers (terminated in ng-eNB on the network side) perform the functions listed in subclause 6.2 and 6.1;

-
RRC (terminated in ng-eNB on the network side) performs the functions listed in subclause 7;

-
NAS control protocol (terminated in AMF on the network side) performs the functions listed in 3GPP TS 23.501 [82], for instance: authentication, mobility management, security control.
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Figure 24.2.2-1: Control Plane Protocol Stack

24.3
Layer 2
The layer 2 of E-UTRA connected to 5GC is split into the following sublayers: Medium Access Control (MAC), Radio Link Control (RLC), Packet Data Convergence Protocol (PDCP) and Service Data Adaptation Protocol (SDAP).

-
The physical layer offers to the MAC sublayer transport channels, see subclause 5;

-
The MAC sublayer offers to the RLC sublayer logical channels, see subclause 6.1;

-
The RLC sublayer offers to the PDCP sublayer RLC channels, see subclause 6.2;

-
The E-UTRA PDCP sublayer offers to the RRC sublayer signalling radio bearers (SRB) see subclause 6.3;

-
The NR PDCP sublayer offers to the SDAP sublayer data radio bearers, and offers to the RRC sublayer signalling radio bearers, see 3GPP TS 38.323 [81];

-
The SDAP sublayer offers to 5GC QoS flows, see 3GPP TS 37.324 [80].

24.4
CN Selection

For a cell that provides E-UTRA connectivity to both 5GC and EPC within a PLMN, the UE upper layer performs CN selection between EPC and 5GC. The UE AS layer indicates available CN type(s) to upper layers for CN type selection. The UE NAS layer indicates selected CN type (if available) with selected PLMN during PLMN selection procedure, as defined in 3GPP TS 36.304 [11].

24.5
Mobility

Intra-EUTRA inter-systerm Handover (i.e., handover between E-UTRA connected to 5GC and E-UTRA connected to EPC) is described in section 10.2.2c and 
3GPP TS 23.502 [83].

Inter-RAT handover to/from GERAN/UTRAN/CDMA2000 and cell change order to GERAN with NACC are not supported, and CS fallback described in subclause 10.2.5 is not applied except for the functionality of release with redirection to GERAN/UTRAN.

The following mobility procedures are supported:

-
RRC Connection Release with Redirection to GERAN/UTRAN/CDMA2000/EUTRAN;

-
Cell Change Order to GERAN without NACC.

The mobility in RRC_INACTIVE is described in section 10.1.9.

For E-UTRA connected to 5GC, in RRC_IDLE the UE monitors the PCCH for CN-initiated paging information, in RRC_INACTIVE the UE monitors the PCCH for RAN-initiated and CN-initiated paging information. NG-RAN and 5GC paging occasions overlap and the same paging mechanism is used in NG-RAN and in 5GC. The extended DRX (eDRX) is not used for E-UTRA connected to 5GC.
24.6
Slicing
5GS supports network slicing. The details of network slicing are specified in 3GPP TS 23.501 [82] and clause 16.3 of TS 3GPP 38.300 [79].

24.7
Access Control
Access control for E-UTRA connected to 5GC is specified in 3GPP TS 38.300 [79].

For E-UTRA connected to both EPC and 5GC, E-UTRA broadcasts the access control information associated with EPC and 5GC separately and the UE AS uses the access control information associated with the core network type selected by NAS.
<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>
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