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	The First Change



[bookmark: _Toc494122293]1	Scope
The present document provides an overview and overall description of the E-UTRAN radio interface protocol architecture. Details of the radio interface protocols are specified in companion specifications of the 36 series. For Multi-Connectivity involving E-URAN, the differences relative to E-UTRA and E-UTRAN are specified in TS 37.340 [76].
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[bookmark: _Toc494122295]3	Definitions, symbols and abbreviations
[bookmark: _Toc494122296]3.1	Definitions
For the purposes of the present document, the following terms and definitions apply.
<< skip unchanged part >>
Membership Verification: the process that checks whether a UE is a member or non-member of a hybrid cell.
Multi-Connectivity:	Mode of operation whereby a multiple Rx/Tx UE in the connected mode is configured to utilise radio resources amongst E-UTRA and/or NR provided by multiple distinct schedulers connected via non-ideal backhaul
NB-IoT: NB-IoT allows access to network services via E-UTRA with a channel bandwidth limited to 200 kHz.
<< skip unchanged part >>
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[bookmark: _Toc494122297]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].
1xCSFB	Circuit Switched Fallback to 1xRTT
<< skip unchanged part >>
NPSS	Narrowband Primary Synchronization Signal
NCR	Neighbour cCell Relation
NR	NR radio access
NRT	Neighbour Relation Table
<< skip unchanged part >>

	The Next Change



[bookmark: _Toc494122348]4.9	Support for Dual Connectivity	Comment by NTT DOCOMO, INC.: Nothing more than NOTE needed, pointing out that MR-DC is not covered here.
[bookmark: _Toc494122349]4.9.1	General
E-UTRAN supports Dual Connectivity (DC) operation whereby a multiple Rx/Tx UE in RRC_CONNECTED is configured to utilise radio resources provided by two distinct schedulers, located in two eNBs connected via a non-ideal backhaul over the X2 interface (see TR 36.842 [59] and TR 36.932 [60]). The overall E-UTRAN architecture as specified in section 4 and depicted in Figure 4-1 is applicable for DC as well. eNBs involved in DC for a certain UE may assume two different roles: an eNB may either act as an MeNB or as an SeNB. In DC a UE is connected to one MeNB and one SeNB.
NOTE:	This section only concerns intra-E-UTRAN DC. Dual connectivity between E-UTRAN and NR is specified in TS 37.340 [76].

	The Next Change



[bookmark: _Toc494122500]10.2.1	Cell reselection	Comment by NTT DOCOMO, INC.: To be updated if there are any specific Stage-2 aspects on NR.
A UE in RRC_IDLE performs cell reselection. The principles of this procedure are as follows:
-	The UE makes measurements of attributes of the serving and neighbour cells to enable the reselection process:
-	For a UE to search and measure neighbouring GERAN cells, the ARFCNs of the BCCH carriers need to be indicated in the serving cell system information (i.e., an NCL). The NCL does not contain BSICs or cell specific offsets and Qrxlevmin is given per frequency band.
-	For a UE to search and measure neighbouring UTRAN cells, the serving cell can indicate an NCL containing a list of carrier frequencies and scrambling codes.
-	For a UE to search and measure neighbouring NR cells, the serving cell can indicate the measured RS types and parameters for cell quality derivation.	Comment by NTT DOCOMO, INC.: Delta from R2-180138, according to the agreements made for idle mode mobility at RAN2 NR AH1801
-	Measurements may be omitted if the serving cell attribute fulfils particular search or measurement criteria.
-	Cell reselection identifies the cell that the UE should camp on. It is based on cell reselection criteria which involves measurements of the serving and neighbour cells:
-	Inter-RAT reselection is based on absolute priorities where UE tries to camp on highest priority RAT available. Absolute priorities for inter-RAT reselection are provided only by the RPLMN and valid only within the RPLMN; priorities are given by the system information and valid for all UEs in a cell, specific priorities per UE can be signalled in the RRC Connection Release message. A validity time can be associated with UE specific priorities.
-	It should be possible to prevent the UE from reselecting to specific detected neighbouring cells;
-	The UE is allowed to "leave" the source E-UTRAN cell to read the target GERAN cell broadcast, in order to determine its "suitability", prior to completing the cell reselection;
-	Cell reselection can be speed dependent (speed detection based on UTRAN solution);
Cell access restrictions apply as for UTRAN, which consist of access class (AC) barring and cell reservation (e.g. for cells "reserved for operator use") applicable for mobiles in RRC_IDLE mode.
When performing cell reselection while the UE is camped on another RAT, the principles of this procedure are as follows:
-	The UE measures attributes of the E-UTRA neighbouring cells:
-	Only the carrier frequencies need to be indicated to enable the UE to search and measure E-UTRA neighbouring cells;
-	Cell reselection identifies the cell that the UE should camp on. It is based on cell reselection criteria which involves measurements of the serving and neighbour cells:
-	For E-UTRA neighbouring cells, there is no need to indicate cell-specific cell reselection parameters i.e. these parameters are common to all neighbouring cells on an E-UTRA frequency;
-	Cell reselection parameters are applicable to all UEs in a cell, but it is possible to configure specific reselection parameters per UE group or per UE.
-	It should be possible to prevent the UE from reselecting to specific detected neighbouring cells.

	The Next Change



[bookmark: _Toc494122501]10.2.2	Handover	Comment by NTT DOCOMO, INC.: NR specific aspects are to be added if any.
Inter RAT HO is designed so that changes to GERAN and, UTRAN and NR are minimised. This can be done by following the principles specified for GERAN to/from UTRAN intersystem HO. In particular the following principles are applied to E-UTRAN Inter RAT HO design:
1.	Inter RAT HO is network controlled through source access system. The source access system decides about starting the preparation and provides the necessary information to the target system in the format required by the target system. That is, the source system adapts to the target system. The actual handover execution is decided in the source system.
2.	Inter RAT HO is backwards handover, i.e. radio resources are prepared in the target 3GPP access system before the UE is commanded by the source 3GPP access system to change to the target 3GPP access system.
3.	To enable backwards handover, and while RAN level interfaces are not available, a control interface exists in CN level. In Inter RAT HO involving E-UTRAN access, this interface is between 2G/3G SGSN and corresponding MME/Serving Gateway.
4.	The target access system will be responsible for giving exact guidance for the UE on how to make the radio access there (this includes radio resource configuration, target cell system information etc.). This information is given during the handover preparation and should be transported completely transparently through the source access system to the UE.
5.	Mechanisms for avoiding or mitigating the loss of user data (i.e. forwarding) can be used until the 3GPP Anchor determines that it can send DL U-plane data directly to the target system.
6.	The handover procedure should not require any UE to CN signalling in order for data to start to flow in the target system. This requires that the security context, UE capability context and QoS context is transferred (or translated) within the network between source and target system.
7.	Similar handover procedure should apply for handovers of both real time and non-real time services.
8.	Similar handover procedure should apply for both Inter RAT Handover and intra-LTE Handover with EPC node change.
9.	Network controlled mobility is supported even if no prior UE measurements have been performed on the target cell and/or frequency i.e. "blind HO" is supported.
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[bookmark: _Toc494122507]10.2.3	Measurements
[bookmark: _Toc494122508]10.2.3.1	Inter-RAT handovers from E-UTRAN
Measurements to be performed by a UE for inter-RAT mobility can be controlled by E-UTRAN, using broadcast or dedicated control. In RRC_CONNECTED state, a UE shall follow the measurement parameters specified by RRC directed from the E-UTRAN (e.g. as in UTRAN MEASUREMENT_CONTROL).
UE performs inter-RAT neighbour cell measurements during DL/UL idle periods that are provided by the network through suitable DRX/DTX period or packet scheduling if necessary.
[bookmark: _Toc494122509]10.2.3.2	Inter-RAT handovers to E-UTRAN
From UTRAN, UE performs E-UTRAN measurements by using idle periods created by compressed mode (CELL_DCH) or DRX (other states) or measurement occasions (CELL_FACH).
From GERAN, E-UTRAN measurements are performed in the same way as WCDMA measurements for handover to UTRAN: E-UTRAN measurements are performed in GSM idle frames in a time multiplexed manner.
For NR, UE performs E-UTRAN measurements according to the measurement configuration decided by gNB.
[bookmark: _Toc494122510]10.2.3.3	Inter-RAT cell reselection from E-UTRAN
In RRC_IDLE state, a UE shall follow the measurement parameters specified by the E-UTRAN broadcast (as in UTRAN SIB). The use of dedicated measurement control is possible through the provision of UE specific priorities (see sub-clause 10.2.4).
[bookmark: _Toc494122511]10.2.3.4	Limiting measurement load at UE
Introduction of E-UTRA implies co-existence of various UE capabilities. Each UE may support different combinations of RATs, e.g., E-UTRA, UTRA, GSM, and non-3GPP RATs, and different combinations of frequency bands, e.g., 800 MHz, 1.7 GHz, 2 GHZ, etc. Despite such heterogeneous environment, the measurement load at UE should be minimised. To limit the measurement load and the associated control load:
-	E-UTRAN can configure the RATs to be measured by UE;
-	The number of measurement criteria (event and periodic reporting criteria) should be limited (as in TS 25.133 subclause 8.3.2 [7]);
-	E-UTRAN should be aware of the UE capabilities for efficient measurement control, to prevent unnecessary waking up of the measurement entity;
-	Blind HO (i.e., HO without measurement reports from UE) is possible.
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