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	Reason for change:
	Intention of this running CR is to capture changes related to mobility enhancement solutions, i.e. Solution 1 (RACHless) and Solution 2 (make-before-break).
The main agreements potentially impacting RRC specification are listed below. 

RAN2#94
Solution 1:
· RACH procedure can be avoided at least in some deployments without introducing any new time alignment control or estimation mechanisms because the network knows when the timing alignment is the same for both source and target cells.

· Solution 1 is feasible at least in the case of reusing of time alignment values from the perspective of RAN2.

· RAN2 to adopt option B2 to get UL grant for RACH-less solution. Option B2 is that “Target eNB pre-allocated periodic UL grant”.

RAN2#95

Solution 1:

· The asynchronous RACH-less solution is excluded.

· Only the RACH-less solution that the TA value of the source cell is reused for the targeted cell, or TA=0 will be further considered.

· RACH-less solution can be used for SCG change and handover scenarios.

· The activation of RACH-less is decided by target eNB.

· The subframe allocation and uplink grant format can be configured by RRC message. If the subframe allocation and uplink grant format is configured, the starting subframe of the configured uplink grant is provided by the target eNB in RRC message. If UE doesn’t receive UL grant in RRC message, it will monitor PDCCH of the target eNB for UL grant. UE doesn’t need to know the SFN of the target eNB. 

· The agreement related to the UL grant allocation can be re discussed at the next meeting. Can be treated as a working assumption for the purposes of drafting the CRs.

Solution 2:

· The “make before break handover solution” means the UE continues downlink and uplink with the source cell until the UE performs the first transmission through PUSCH or PRACH to the target eNB.

· The solution is applicable for intra frequency handover and SCG change. Inter frequency case is FFS.

· Consider RACH-less solution and "maintaining a connection to the source eNB" as two independent mechanisms, activation of which is up to the network decision. Two solutions can be activated simultaneously.

RAN2#95

Solution 1:

· UL grant can be provided by RRC signalling. If UE doesn’t get the UL grant from RRC signalling from source eNB, UE should monitor the PDCCH of target eNB for getting UL grant.
· In the running CR discussion, to figure out the condition for UL grant starting offset and scheduling interval such that the grant occasions across all frames shall be same.
· The UE should release the UL grant indicated by RRC when T304 stops. The trigger condition to stop T304 should be identified via email discussion.
· Agree to the existing scheduling intervals in the running CR.
· If the initial PUSCH power offset is not sufficient, may consider to introduce TPC in RRC UL grant similar to RACH Response UL grant. Whether initial PUSCH power offset is sufficient can be discussed in email discussion.
Solution 2:

· Source eNB makes the decision to apply Make before break handover.
· The source eNB indicates make-before-break handover in the Handover Request message.
· The target eNB includes makeBeforeBreak indication in mobilityControlInfo. 
· From RAN2 point of view, to introduce X2 signalling for target to indicate to source eNB that the UE has completed handover successfully is recommended. RAN3 should make the final decision.
· The UE should stop T310 when the UE receive HO command when make before break is configured (same as current LTE procedure).
· UE should not declare RLF on source eNB link when make before break handover applied.
RAN2#95bis
Solution 1:

· If UE doesn’t get the UL grant from RRC signalling from source eNB, UE should monitor the PDCCH of target eNB for getting UL grant.

· In the running CR discussion, to figure out the condition for UL grant starting offset and scheduling interval such that the grant occasions across all frames shall be same.

· The UE should release the UL grant indicated by RRC when T304 stops. The trigger condition to stop T304 should be identified via email discussion.

· Agree to the existing scheduling intervals in the running CR.

· If the initial PUSCH power offset is not sufficient, may consider to introduce TPC in RRC UL grant similar to RACH Response UL grant. Whether initial PUSCH power offset is sufficient can be discussed in email discussion

Solution 2:

· Source eNB makes the decision to apply Make before break handover.

· The source eNB indicates make-before-break handover in the Handover Request message.

· The target eNB includes makeBeforeBreak indication in mobilityControlInfo. 

· From RAN2 point of view, to introduce X2 signalling for target to indicate to source eNB that the UE has completed handover successfully is recommended. RAN3 should make the final decision.

· The UE should stop T310 when the UE receive HO command when make before break is configured (same as current LTE procedure).

· UE should not declare RLF on source eNB link when make before break handover applied.

RAN2#96

Solution 1:

· Trigger condition of stopping T304 is receiving a PDCCH with UE CRNTI from the target cell(s).
· No need to introduce TPC command in the UL grant configured in RRC.
· The NTA of any source TAG in sync can be explicitly configured to UE to be reused for the target PTAG/PSTAG.
· Non-adaptive retransmissions on the UL grant configured by RRC are allowed and prioritized. How to capture this should be further studied through email discussion.
· For the UL grant configured by RRC, non-adaptive retransmissions are done based on redundancy version zero.
Solution 2:

· It is up to UE implementation whether to break the connection to source for re-tuning.
· Inter-frequency case is not supported for MBB.
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	Capture changes for RRC specification for mobility enhancement solutions.
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Beginning of changes
3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Anchor carrier: In NB-IoT, a carrier where the UE assumes that NPSS/NSSS/NPBCH/SIB-NB are transmitted.
Bandwidth Reduced: Refers to operation in downlink and uplink with a limited channel bandwidth of 6 PRBs.

Cellular IoT EPS Optimisation: Provides improved support of small data transfer, as defined in TS 24.301 [35].

Commercial Mobile Alert System: Public Warning System that delivers Warning Notifications provided by Warning Notification Providers to CMAS capable UEs.

Common access barring parameters: The common access barring parameters refer to the access class barring parameters that are broadcast in SystemInformationBlockType2 outside the list of PLMN specific parameters (i.e. in ac-BarringPerPLMN-List).

Control plane CIoT EPS optimisation: Enables support of efficient transport of user data (IP, non-IP or SMS) over control plane via the MME without triggering data radio bearer establishment, as defined in TS 24.301 [35].
CSG member cell: A cell broadcasting the identity of the selected PLMN, registered PLMN or equivalent PLMN and for which the CSG whitelist of the UE includes an entry comprising cell's CSG ID and the respective PLMN identity.

Dual Connectivity: A UE in RRC_CONNECTED is configured with Dual Connectivity when configured with a Master and a Secondary Cell Group.

EU-Alert: Public Warning System that delivers Warning Notifications provided by Warning Notification Providers using the same AS mechanisms as defined for CMAS.

Field: The individual contents of an information element are referred as fields.

Floor: Mathematical function used to 'round down' i.e. to the nearest integer having a lower or equal value.

Information element: A structural element containing a single or multiple fields is referred as information element.

Korean Public Alert System (KPAS): Public Warning System that delivers Warning Notifications provided by Warning Notification Providers using the same AS mechanisms as defined for CMAS.

Master Cell Group: For a UE not configured with DC, the MCG comprises all serving cells. For a UE configured with DC, the MCG concerns a subset of the serving cells comprising of the PCell and zero or more secondary cells.
MBMS service: MBMS bearer service as defined in TS 23.246 [56] (i.e. provided via an MRB or an SC-MRB).

NB-IoT: NB-IoT allows access to network services via E-UTRA with a channel bandwidth limited to 180 kHz.

NB-IoT UE: A UE that uses NB-IoT.

Non-anchor carrier: In NB-IoT, a carrier where the UE does not assume that NPSS/NSSS/NPBCH/SIB-NB are transmitted.
Primary Cell: The cell, operating on the primary frequency, in which the UE either performs the initial connection establishment procedure or initiates the connection re-establishment procedure, or the cell indicated as the primary cell in the handover procedure.

Primary Secondary Cell: The SCG cell in which the UE is instructed to perform random access or initial PUSCH transmission if random access procedure is skipped when performing the SCG change procedure.
Primary Timing Advance Group: Timing Advance Group containing the PCell or the PSCell.

PUCCH SCell: An SCell configured with PUCCH.

Secondary Cell: A cell, operating on a secondary frequency, which may be configured once an RRC connection is established and which may be used to provide additional radio resources.

Secondary Cell Group: For a UE configured with DC, the subset of serving cells not part of the MCG, i.e. comprising of the PSCell and zero or more other secondary cells.
Secondary Timing Advance Group: Timing Advance Group neither containing the PCell nor the PSCell. A secondary timing advance group contains at least one cell with configured uplink.

Serving Cell: For a UE in RRC_CONNECTED not configured with CA/ DC there is only one serving cell comprising of the primary cell. For a UE in RRC_CONNECTED configured with CA/ DC the term 'serving cells' is used to denote the set of one or more cells comprising of the primary cell and all secondary cells.
Sidelink: UE to UE interface for sidelink communication and sidelink discovery. The sidelink corresponds to the PC5 interface as defined in TS 23.303 [68].

Sidelink communication: AS functionality enabling ProSe Direct Communication as defined in TS 23.303 [68], between two or more nearby UEs, using E-UTRA technology but not traversing any network node. In this version, the terminology “sidelink communication” without “V2X” prefix only concerns PS unless specifically stated otherwise.
Sidelink discovery: AS functionality enabling ProSe Direct Discovery as defined in TS 23.303 [68], using E-UTRA technology but not traversing any network node.

User plane CIoT EPS optimisation: Enables support for change from EMM-IDLE mode to EMM-CONNECTED mode without the need for using the Service Request procedure, as defined in TS 24.301 [35].

Timing Advance Group: A group of serving cells that is configured by RRC and that, for the cells with an UL configured, use the same timing reference cell and the same Timing Advance value. A Timing Advance Group only includes cells of the same cell group i.e. it either includes MCG cells or SCG cells.

V2X Sidelink communication: AS functionality enabling V2X Communication as defined in TS 23.285 [78], between nearby UEs, using E-UTRA technology but not traversing any network node.

Next change

5.3.1.3
Connected mode mobility

In RRC_CONNECTED, the network controls UE mobility, i.e. the network decides when the UE shall connect to which E-UTRA cell(s), or inter-RAT cell. For network controlled mobility in RRC_CONNECTED, the PCell can be changed using an RRCConnectionReconfiguration message including the mobilityControlInfo (handover), whereas the SCell(s) can be changed using the RRCConnectionReconfiguration message either with or without the mobilityControlInfo.

An SCG can be established, reconfigured or released by using an RRCConnectionReconfiguration message with or without the mobilityControlInfo. In case Random Access to the PSCell or initial PUSCH to the PSCell if rach-SkipSCG is configured is required upon SCG reconfiguration, E-UTRAN employs the SCG change procedure (i.e. an RRCConnectionReconfiguration message including the mobilityControlInfoSCG). The PSCell can only be changed using the SCG change procedure and by release and addition of the PSCell.

The network triggers the handover procedure e.g. based on radio conditions, load. To facilitate this, the network may configure the UE to perform measurement reporting (possibly including the configuration of measurement gaps). The network may also initiate handover blindly, i.e. without having received measurement reports from the UE.

Before sending the handover message to the UE, the source eNB prepares one or more target cells. The source eNB selects the target PCell. The source eNB may also provide the target eNB with a list of best cells on each frequency for which measurement information is available, in order of decreasing RSRP. The source eNB may also include available measurement information for the cells provided in the list. The target eNB decides which SCells are configured for use after handover, which may include cells other than the ones indicated by the source eNB. If an SCG is configured, handover involves either SCG release or SCG change. In case the UE was configured with DC, the target eNB indicates in the handover message whether the UE shall release the entire SCG configuration. Upon connection re-establishment, the UE releases the entire SCG configuration except for the DRB configuration, while E-UTRAN in the first reconfiguration message following the re-establishment either releases the DRB(s) or reconfigures the DRB(s) to MCG DRB(s).

The target eNB generates the message used to perform the handover, i.e. the message including the AS-configuration to be used in the target cell(s). The source eNB transparently (i.e. does not alter values/ content) forwards the handover message/ information received from the target to the UE. When appropriate, the source eNB may initiate data forwarding for (a subset of) the DRBs.

After receiving the handover message, the UE attempts to access the target PCell at the first available RACH occasion according to Random Access resource selection defined in TS 36.321 [6], i.e. the handover is asynchronous, or at the first available PUSCH occasion if rach-Skip is configured. Consequently, when allocating a dedicated preamble for the random access in the target PCell, E-UTRA shall ensure it is available from the first RACH occasion the UE may use. Upon successful completion of the handover, the UE sends a message used to confirm the handover.

If the target eNB does not support the release of RRC protocol which the source eNB used to configure the UE, the target eNB may be unable to comprehend the UE configuration provided by the source eNB. In this case, the target eNB should use the full configuration option to reconfigure the UE for Handover and Re-establishment. Full configuration option includes an initialization of the radio configuration, which makes the procedure independent of the configuration used in the source cell(s) with the exception that the security algorithms are continued for the RRC re-establishment.

After the successful completion of handover, PDCP SDUs may be re-transmitted in the target cell(s). This only applies for DRBs using RLC-AM mode and for handovers not involving full configuration option. The further details are specified in TS 36.323 [8]. After the successful completion of handover not involving full configuration option, the SN and the HFN are reset except for the DRBs using RLC-AM mode (for which both SN and HFN continue). For reconfigurations involving the full configuration option, the PDCP entities are newly established (SN and HFN do not continue) for all DRBs irrespective of the RLC mode. The further details are specified in TS 36.323 [8].

One UE behaviour to be performed upon handover is specified, i.e. this is regardless of the handover procedures used within the network (e.g. whether the handover includes X2 or S1 signalling procedures).

The source eNB should, for some time, maintain a context to enable the UE to return in case of handover failure. After having detected handover failure, the UE attempts to resume the RRC connection either in the source PCell or in another cell using the RRC re-establishment procedure. This connection resumption succeeds only if the accessed cell is prepared, i.e. concerns a cell of the source eNB or of another eNB towards which handover preparation has been performed. The cell in which the re-establishment procedure succeeds becomes the PCell while SCells and STAGs, if configured, are released.
Normal measurement and mobility procedures are used to support handover to cells broadcasting a CSG identity. In addition, E-UTRAN may configure the UE to report that it is entering or leaving the proximity of cell(s) included in its CSG whitelist. Furthermore, E-UTRAN may request the UE to provide additional information broadcast by the handover candidate cell e.g. global cell identity, CSG identity, CSG membership status.

NOTE:
E-UTRAN may use the ‘proximity report’ to configure measurements as well as to decide whether or not to request additional information broadcast by the handover candidate cell. The additional information is used to verify whether or not the UE is authorised to access the target PCell and may also be needed to identify handover candidate cell (PCI confusion i.e. when the physical layer identity that is included in the measurement report does not uniquely identify the cell).

Next change

5.3.5.4
Reception of an RRCConnectionReconfiguration including the mobilityControlInfo by the UE (handover)

If the RRCConnectionReconfiguration message includes the mobilityControlInfo and the UE is able to comply with the configuration included in this message, the UE shall:

1>
stop timer T310, if running;

1>
stop timer T312, if running;

1>
start timer T304 with the timer value set to t304, as included in the mobilityControlInfo;

1>
stop timer T370, if running;

1>
if the carrierFreq is included:

2>
consider the target PCell to be one on the frequency indicated by the carrierFreq with a physical cell identity indicated by the targetPhysCellId;

1>
else:

2>
consider the target PCell to be one on the frequency of the source PCell with a physical cell identity indicated by the targetPhysCellId;

1>
start synchronising to the DL of the target PCell;

NOTE 1:
The UE should perform the handover as soon as possible following the reception of the RRC message triggering the handover, which could be before confirming successful reception (HARQ and ARQ) of this message.

1>
if BL UE or UE in CE:

2>
acquire the MasterInformationBlock in the target PCell;

1>
if makeBeforeBreak is configured:

2>
start synchronising to the DL of the target PSCell, if mobilityControlInfoSCG is included;

2>
if rach-Skip is configured:

3>
if ul-ConfigInfo is configured:

4>
continue the uplink transmission/ downlink reception with the source cell(s) after the reception of the RRCConnectionReconfiguration message including the mobilityControlInfo and before the first transmission of PUSCH to the target PCell, according to the ul-ConfigInfo of the target PCell [6];

3>
else:

4>
continue the uplink transmission/ downlink reception with the source cell(s) after the reception of the RRCConnectionReconfiguration message including the mobilityControlInfo and before the UE is ready to monitor the PDCCH of the target PCell [6];

2>
else:

3>
continue the uplink transmission/ downlink reception with the source cell(s) after the reception of the RRCConnectionReconfiguration message including the mobilityControlInfo and before the first transmission of PRACH to the target PCell [6];

NOTE x:
It is up to UE implementation when to stop the uplink transmission/ downlink reception with the source cell(s) to initiate re-tuning for connection to the target cell [16], if makeBeforeBreak is configured.
Editor’s note: FFS whether anything more need to be clarified for the re-tuning.

Editor’s note: L2 reset for eMob is still FFS.
1>
reset MCG MAC and SCG MAC, if configured;

1>
re-establish PDCP for all RBs that are established;

NOTE 2:
The handling of the radio bearers after the successful completion of the PDCP re-establishment, e.g. the re-transmission of unacknowledged PDCP SDUs (as well as the associated status reporting), the handling of the SN and the HFN, is specified in TS 36.323 [8].

1>
re-establish MCG RLC and SCG RLC, if configured, for all RBs that are established;

1>
configure lower layers to consider the SCell(s) other than the PSCell, if configured, to be in deactivated state;

1>
apply the value of the newUE-Identity as the C-RNTI;

1>
if the RRCConnectionReconfiguration message includes the fullConfig:

2>
perform the radio configuration procedure as specified in 5.3.5.8;

1>
configure lower layers in accordance with the received radioResourceConfigCommon;

1>
if the received RRCConnectionReconfiguration message includes the rach-Skip:
2>
apply the NTA value for the target MCG PTAG, see TS 36.213 [23], as indicated by targetTA in rach-Skip;
1>
configure lower layers in accordance with any additional fields, not covered in the previous, if included in the received mobilityControlInfo;
1>
if the received RRCConnectionReconfiguration includes the sCellToReleaseList:

2>
perform SCell release as specified in 5.3.10.3a;
1>
if the received RRCConnectionReconfiguration includes the scg-Configuration; or

1>
if the current UE configuration includes one or more split DRBs and the received RRCConnectionReconfiguration includes radioResourceConfigDedicated including drb-ToAddModList:
2>
perform SCG reconfiguration as specified in 5.3.10.10;
1>
if the RRCConnectionReconfiguration message includes the radioResourceConfigDedicated:

2>
perform the radio resource configuration procedure as specified in 5.3.10;

1>
if the keyChangeIndicator received in the securityConfigHO is set to TRUE:

2>
update the KeNB key based on the KASME key taken into use with the latest successful NAS SMC procedure, as specified in TS 33.401 [32];

1>
else:

2>
update the KeNB key based on the current KeNB or the NH, using the nextHopChainingCount value indicated in the securityConfigHO, as specified in TS 33.401 [32];

1>
store the nextHopChainingCount value;

1>
if the securityAlgorithmConfig is included in the securityConfigHO:

2>
derive the KRRCint key associated with the integrityProtAlgorithm, as specified in TS 33.401 [32];

2>
if connected as an RN:

3>
derive the KUPint key associated with the integrityProtAlgorithm, as specified in TS 33.401 [32];

2>
derive the KRRCenc key and the KUPenc key associated with the cipheringAlgorithm, as specified in TS 33.401 [32];
1>
else:

2>
derive the KRRCint key associated with the current integrity algorithm, as specified in TS 33.401 [32];

2>
if connected as an RN:

3>
derive the KUPint key associated with the current integrity algorithm, as specified in TS 33.401 [32];

2>
derive the KRRCenc key and the KUPenc key associated with the current ciphering algorithm, as specified in TS 33.401 [32];

1>
configure lower layers to apply the integrity protection algorithm and the KRRCint key, i.e. the integrity protection configuration shall be applied to all subsequent messages received and sent by the UE, including the message used to indicate the successful completion of the procedure;

1>
configure lower layers to apply the ciphering algorithm, the KRRCenc key and the KUPenc key, i.e. the ciphering configuration shall be applied to all subsequent messages received and sent by the UE, including the message used to indicate the successful completion of the procedure;

1>
if connected as an RN:

2>
configure lower layers to apply the integrity protection algorithm and the KUPint key, for current or subsequently established DRBs that are configured to apply integrity protection, if any;

1>
if the received RRCConnectionReconfiguration includes the sCellToAddModList:

2>
perform SCell addition or modification as specified in 5.3.10.3b;

1>
if the received RRCConnectionReconfiguration includes the systemInformationBlockType1Dedicated:

2>
perfom the actions upon reception of the SystemInformationBlockType1 message as specified in 5.2.2.7;
1>
perform the measurement related actions as specified in 5.5.6.1;

1>
if the RRCConnectionReconfiguration message includes the measConfig:

2>
perform the measurement configuration procedure as specified in 5.5.2;

1>
perform the measurement identity autonomous removal as specified in 5.5.2.2a;

1>
release reportProximityConfig and clear any associated proximity status reporting timer;

1>
if the RRCConnectionReconfiguration message includes the otherConfig:

2>
perform the other configuration procedure as specified in 5.3.10.9;

1>
if the RRCConnectionReconfiguration message includes the sl-DiscConfig or sl-CommConfig:

2>
perform the sidelink dedicated configuration procedure as specified in 5.3.10.15;

1>
if the RRCConnectionReconfiguration message includes wlan-OffloadInfo:
2>
perform the dedicated WLAN offload configuration procedure as specified in 5.6.12.2;

1>
release the LWA configuration, if configured, as described in 5.6.14.3;

1>
release the LWIP configuration, if configured, as described in 5.6.17.3;

1>
if the RRCConnectionReconfiguration message includes rclwi-Configuration:

2>
perform the WLAN traffic steering command procedure as specified in 5.6.16.2;
1>
if the RRCConnectionReconfiguration message includes lwa-Configuration:

2>
perform the LWA configuration procedure as specified in 5.6.14.2;

1>
if the RRCConnectionReconfiguration message includes lwip-Configuration:
2>
perform the LWIP reconfiguration procedure as specified in 5.6.17.2;
1>
if the RRCConnectionReconfiguration message includes the sl-V2X-ConfigDedicated or mobilityControlInfoV2X:
2>
perform the V2X sidelink communication dedicated configuration procedure as specified in 5.3.10.15a;

1>
set the content of RRCConnectionReconfigurationComplete message as follows:

2>
if the UE has radio link failure or handover failure information available in VarRLF-Report and if the RPLMN is included in plmn-IdentityList stored in VarRLF-Report:

3>
include rlf-InfoAvailable;

2>
if the UE has MBSFN logged measurements available for E-UTRA and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport and if T330 is not running:

3>
include logMeasAvailableMBSFN;

2>
else if the UE has logged measurements available for E-UTRA and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport:

3>
include the logMeasAvailable;

2>
if the UE has connection establishment failure information available in VarConnEstFailReport and if the RPLMN is equal to plmn-Identity stored in VarConnEstFailReport:

3>
include connEstFailInfoAvailable;

1>
submit the RRCConnectionReconfigurationComplete message to lower layers for transmission;

1>
if MAC successfully completes the random access procedure; or
1>
if [FFS to define the condition according to the indication from MAC]:
2>
stop timer T304;
2>
release rach-Skip, if configured;
2>
apply the parts of the CQI reporting configuration, the scheduling request configuration and the sounding RS configuration that do not require the UE to know the SFN of the target PCell, if any;
2>
apply the parts of the measurement and the radio resource configuration that require the UE to know the SFN of the target PCell (e.g. measurement gaps, periodic CQI reporting, scheduling request configuration, sounding RS configuration), if any, upon acquiring the SFN of the target PCell;

NOTE 3:
Whenever the UE shall setup or reconfigure a configuration in accordance with a field that is received it applies the new configuration, except for the cases addressed by the above statements.

2>
if the UE is configured to provide IDC indications:

3>
if the UE has transmitted an InDeviceCoexIndication message during the last 1 second preceding reception of the RRCConnectionReconfiguration message including mobilityControlInfo:

4>
initiate transmission of the InDeviceCoexIndication message in accordance with 5.6.9.3;

2>
if the UE is configured to provide power preference indications:

3>
if the UE has transmitted a UEAssistanceInformation message during the last 1 second preceding reception of the RRCConnectionReconfiguration message including mobilityControlInfo:

4>
initiate transmission of the UEAssistanceInformation message in accordance with 5.6.10.3;

2>
if SystemInformationBlockType15 is broadcast by the PCell:

3>
if the UE has transmitted a MBMSInterestIndication message during the last 1 second preceding reception of the RRCConnectionReconfiguration message including mobilityControlInfo:

4>
ensure having a valid version of SystemInformationBlockType15 for the PCell;

4>
determine the set of MBMS frequencies of interest in accordance with 5.8.5.3;

4>
determine the set of MBMS services of interest in accordance with 5.8.5.3a;

4>
initiate transmission of the MBMSInterestIndication message in accordance with 5.8.5.4;

2>
if SystemInformationBlockType18 is broadcast by the target PCell; and the UE transmitted a SidelinkUEInformation message indicating a change of sidelink communication related parameters relevant in target PCell (i.e. change of commRxInterestedFreq or commTxResourceReq, commTxResourceReqUC if SystemInformationBlockType18 includes commTxResourceUC-ReqAllowed or commTxResourceInfoReqRelay if PCell broadcasts SystemInformationBlockType19 including discConfigRelay) during the last 1 second preceding reception of the RRCConnectionReconfiguration message including mobilityControlInfo; or

2>
if SystemInformationBlockType19 is broadcast by the target PCell; and the UE transmitted a SidelinkUEInformation message indicating a change of sidelink discovery related parameters relevant in target PCell (i.e. change of discRxInterest or discTxResourceReq, discTxResourceReqPS if SystemInformationBlockType19 includes discConfigPS or discRxGapReq or discTxGapReq if the UE is configured with gapRequestsAllowedDedicated set to true or if the UE is not configured with gapRequestsAllowedDedicated and SystemInformationBlockType19 includes gapRequestsAllowedCommon) during the last 1 second preceding reception of the RRCConnectionReconfiguration message including mobilityControlInfo:

3>
initiate transmission of the SidelinkUEInformation message in accordance with 5.10.2.3;

2>
the procedure ends;
NOTE 4:
The UE is not required to determine the SFN of the target PCell by acquiring system information from that cell before performing RACH access in the target PCell, except for BL UEs or UEs in CE.

Next change

5.3.10.10
SCG reconfiguration

The UE shall:

1> if makeBeforeBreakSCG is configured:
2> stop timer T313, if running;

2>
start timer T307 with the timer value set to t307, as included in the mobilityControlInfoSCG;

2>
start synchronising to the DL of the target PSCell, if needed;

2>
if rach-SkipSCG is configured:

3>
if ul-ConfigInfo is configured in rach-SkipSCG:

4>
continue the uplink transmission/ downlink reception with the source cell(s) after the reception of the makeBeforeBreakSCG and before the first transmission of PUSCH to the target PSCell, according to the ul-ConfigInfo of the target PSCell;

3>
else:

4>
continue the uplink transmission/ downlink reception with the source cell(s) after the reception of the makeBeforeBreakSCG and before the UE is ready to monitor the PDCCH of the target PSCell;

2>
else:

3>
continue the uplink transmission/ downlink reception with the source cell(s) after the reception of the makeBeforeBreakSCG and before the first transmission of PRACH to the target PSCell;

NOTE x:
It is up to UE implementation when to stop the uplink transmission/ downlink reception with the source cell(s) to initiate re-tuning for the connection to the target cell [16], if makeBeforeBreakSCG is configured.
Editor’s note: FFS whether anything more need to be clarified for the re-tuning.

Editor’s note: L2 reset for eMob is still FFS.
1>
if rach-SkipSCG is configured:
2>
apply the NTA value for the target SCG PTAG, see TS 36.213 [23], as indicated by targetTA in rach-SkipSCG;
1>
if the received scg-Configuration is set to release or includes the mobilityControlInfoSCG (i.e. SCG release/ change):

2>
if mobilityControlInfo is not received (i.e. SCG release/ change without HO):

3>
reset SCG MAC, if configured;

3>
for each drb-Identity value that is part of the current UE configuration:

4>
if the DRB indicated by drb-Identity is an SCG DRB:

5>
re-establish the PDCP entity and the SCG RLC entity or entities;

4>
if the DRB indicated by drb-Identity is a split DRB:

5>
perform PDCP data recovery and re-establish the SCG RLC entity;

4>
if the DRB indicated by drb-Identity is an MCG DRB; and

4>
drb-ToAddModListSCG is received and includes the drb-Identity value, while for this entry drb-Type is included and set to scg (i.e. MCG to SCG):

5>
re-establish the PDCP entity and the MCG RLC entity or entities;

3>
configure lower layers to consider the SCG SCell(s), except for the PSCell, to be in deactivated state;

1>
if the received scg-Configuration is set to release:
2>
release the entire SCG configuration, except for the DRB configuration (i.e. as configured by drb-ToAddModListSCG);

2>
if the current UE configuration includes one or more split or SCG DRBs and the received RRCConnectionReconfiguration message includes radioResourceConfigDedicated including drb-ToAddModList:

3>
reconfigure the SCG or split DRB by drb-ToAddModList as specified in 5.3.10.12; 

2>
stop timer T313, if running;

2>
stop timer T307, if running;

1>
else:

2>
if the received scg-ConfigPartMCG includes the scg-Counter:

3>
update the S-KeNB key based on the KeNB key and using the received scg-Counter value, as specified in TS 33.401 [32];

3>
derive the KUPenc key associated with the cipheringAlgorithmSCG included in mobilityControlInfoSCG within the received scg-ConfigPartSCG, as specified in TS 33.401 [32];

3>
configure lower layers to apply the ciphering algorithm and the KUPenc key;

2>
if the received scg-ConfigPartSCG includes the radioResourceConfigDedicatedSCG:

3>
reconfigure the dedicated radio resource configuration for the SCG as specified in 5.3.10.11;

2>
if the current UE configuration includes one or more split or SCG DRBs and the received RRCConnectionReconfiguration message includes radioResourceConfigDedicated including drb-ToAddModList:

3>
reconfigure the SCG or split DRB by drb-ToAddModList as specified in 5.3.10.12;

2>
if the received scg-ConfigPartSCG includes the sCellToReleaseListSCG:

3>
perform SCell release for the SCG as specified in 5.3.10.3a;

2>
if the received scg-ConfigPartSCG includes the pSCellToAddMod:

3>
perform PSCell addition or modification as specified in 5.3.10.3c;
NOTE 0:
This procedure is also used to release the PSCell e.g. PSCell change, SI change for the PSCell.

2>
if the received scg-ConfigPartSCG includes the sCellToAddModListSCG:

3>
perform SCell addition or modification as specified in 5.3.10.3b;

2>
configure lower layers in accordance with mobilityControlInfoSCG, if received;

2>
if the received scg-ConfigPartSCG includes the mobilityControlInfoSCG (i.e. SCG change):

3>
resume all SCG DRBs and resume SCG transmission for split DRBs, if suspended;

3>
stop timer T313, if running;

3>
start timer T307 with the timer value set to t307, as included in the mobilityControlInfoSCG, if makeBeforeBreakSCG is not configured;

3>
start synchronising to the DL of the target PSCell, if needed;

3>
initiate the random access procedure on the PSCell, as specified in TS 36.321 [6], if rach-SkipSCG is not configured:

NOTE 1:
The UE is not required to determine the SFN of the target PSCell by acquiring system information from that cell before performing RACH access in the target PSCell.

3>
the procedure ends, except that the following actions are performed when MAC successfully completes the random access procedure on the PSCell or when [FFS to define the condition according to the indication from MAC]:
4>
stop timer T307;
4>
release rach-SkipSCG, if configured;
4>
apply the parts of the CQI reporting configuration, the scheduling request configuration and the sounding RS configuration that do not require the UE to know the SFN of the target PSCell, if any;
4>
apply the parts of the measurement and the radio resource configuration that require the UE to know the SFN of the target PSCell (e.g. periodic CQI reporting, scheduling request configuration, sounding RS configuration), if any, upon acquiring the SFN of the target PSCell;

NOTE 2:
Whenever the UE shall setup or reconfigure a configuration in accordance with a field that is received it applies the new configuration, except for the cases addressed by the above statements.

Next change

–
MobilityControlInfo
The IE MobilityControlInfo includes parameters relevant for network controlled mobility to/within E‑UTRA.

MobilityControlInfo information element

-- ASN1START

MobilityControlInfo ::=

SEQUENCE {


targetPhysCellId




PhysCellId,


carrierFreq






CarrierFreqEUTRA




OPTIONAL,
-- Cond HO-toEUTRA2


carrierBandwidth




CarrierBandwidthEUTRA



OPTIONAL,
-- Cond HO-toEUTRA


additionalSpectrumEmission


AdditionalSpectrumEmission


OPTIONAL,
-- Cond HO-toEUTRA


t304







ENUMERATED {












ms50, ms100, ms150, ms200, ms500, ms1000,












ms2000, ms10000-v1310},


newUE-Identity





C-RNTI,


radioResourceConfigCommon


RadioResourceConfigCommon,


rach-ConfigDedicated



RACH-ConfigDedicated



OPTIONAL,
-- Need OP


...,


[[
carrierFreq-v9e0



CarrierFreqEUTRA-v9e0



OPTIONAL
-- Need ON


]],


[[
drb-ContinueROHC-r11


ENUMERATED {true}




OPTIONAL
-- Cond HO


]],


[[
mobilityControlInfoV2X-r14
MobilityControlInfoV2X-r14



OPTIONAL
-- Need OR

]], 


[[
makeBeforeBreak-r14



ENUMERATED {true}




OPTIONAL,
-- Need OR


rach-Skip-r14




RACH-Skip-r14 





OPTIONAL
-- Need OR

]]

}

MobilityControlInfoSCG-r12 ::=

SEQUENCE {


t307-r12






ENUMERATED {












ms50, ms100, ms150, ms200, ms500, ms1000,












ms2000, spare1},


ue-IdentitySCG-r12




C-RNTI






OPTIONAL,
-- Cond SCGEst,


rach-ConfigDedicated-r12


RACH-ConfigDedicated


OPTIONAL,
-- Need OP


cipheringAlgorithmSCG-r12

CipheringAlgorithm-r12

OPTIONAL,
-- Need ON


...,


[[
makeBeforeBreakSCG-r14


ENUMERATED {true}




OPTIONAL,
-- Need OR



rach-SkipSCG-r14



RACH-Skip-r14 




OPTIONAL
-- Need OR


]]

}

MobilityControlInfoV2X-r14 ::=
SEQUENCE {

v2x-CommTxPoolExceptional-r14

SL-CommResourcePoolV2X-r14

OPTIONAL,

-- Need OR


v2x-CommRxPool-r14




SL-CommRxPoolListV2X-r14

OPTIONAL,

-- Need OR

v2x-CommSyncConfig-r14



SL-SyncConfigListV2X-r14

OPTIONAL

-- Need OR
}
CarrierBandwidthEUTRA ::=


SEQUENCE {


dl-Bandwidth





ENUMERATED {













n6, n15, n25, n50, n75, n100, spare10,













spare9, spare8, spare7, spare6, spare5,













spare4, spare3, spare2, spare1},


ul-Bandwidth





ENUMERATED {













n6, n15, n25, n50, n75, n100, spare10,













spare9, spare8, spare7, spare6, spare5,













spare4, spare3, spare2, spare1}
OPTIONAL -- Need OP

}

CarrierFreqEUTRA ::=



SEQUENCE {


dl-CarrierFreq





ARFCN-ValueEUTRA,


ul-CarrierFreq





ARFCN-ValueEUTRA



OPTIONAL
-- Cond FDD

}

CarrierFreqEUTRA-v9e0 ::=


SEQUENCE {


dl-CarrierFreq-v9e0




ARFCN-ValueEUTRA-r9,


ul-CarrierFreq-v9e0




ARFCN-ValueEUTRA-r9


OPTIONAL
-- Cond FDD

}

RACH-Skip-r14 ::=




SEQUENCE {

targetTA-r14




CHOICE {



ta0-r14






NULL,


ptag-r14





NULL,


pstag-r14





NULL,


mcg-STAG-r14 




STAG-Id-r11,



scg-STAG-r14 




STAG-Id-r11


},

ul-ConfigInfo-r14



SEQUENCE {


numberOfConfUL-Processes-r14


INTEGER (1..8),


ul-SchedInterval-r14


ENUMERATED {sf1, sf2, sf5, sf10},



ul-StartSubframe-r14


INTEGER (0..9),



ul-Grant-r14




BIT STRING (SIZE (16))


}



OPTIONAL
-- Need OR

}
-- ASN1STOP

	MobilityControlInfo field descriptions

	additionalSpectrumEmission

For a UE with no SCells configured for UL in the same band as the PCell, the UE shall apply the value for the PCell instead of the corresponding value from SystemInformationBlockType2 or SystemInformationBlockType1. For a UE with SCell(s) configured for UL in the same band as the PCell, the UE shall, in case all SCells configured for UL in that band are released after handover completion, apply the value for the PCell instead of the corresponding value from SystemInformationBlockType2 or SystemInformationBlockType1. The UE requirements related to IE AdditionalSpectrumEmission are defined in TS 36.101 [42, table 6.2.4-1].

	carrierBandwidth

Provides the parameters Downlink bandwidth, and Uplink bandwidth, see TS 36.101 [42].

	carrierFreq

Provides the EARFCN to be used by the UE in the target cell.

	cipheringAlgorithmSCG

Indicates the ciphering algorithm to be used for SCG DRBs. E-UTRAN includes the field upon SCG change when one or more SCG DRBs are configured. Otherwise E-UTRAN does not include the field.

	dl-Bandwidth

Parameter: Downlink bandwidth, see TS 36.101 [42].

	drb-ContinueROHC

This field indicates whether to continue or reset, for this handover, the header compression protocol context for the RLC UM bearers configured with the header compression protocol. Presence of the field indicates that the header compression protocol context continues while absence indicates that the header compression protocol context is reset. E-UTRAN includes the field only in case of a handover within the same eNB.

	makeBeforeBreak 

Indicates whether the UE shall continue uplink transmission/ downlink reception with the source cell(s) before performing the first transmission through PRACH to the target PCell, or through PUSCH to the target PCell while rach-Skip is configured.

	makeBeforeBreakSCG

Indicates whether the UE shall continue uplink transmission/ downlink reception with the source cell(s) before performing the first transmission through PRACH to the target PSCell, or through PUSCH to the target PSCell while rach-SkipSCG is configured.

	mobilityControlInfoV2X

Indicates the sidelink configurations of the target cell for V2X sidelink communication during handover.

	numberOfConfUL-Processes 

The number of configured HARQ processes for preallocated uplink grant, see TS 36.321 [6, 5.x].

	rach-ConfigDedicated

The dedicated random access parameters. If absent the UE applies contention based random access as specified in TS 36.321 [6].

	rach-Skip
This field indicates whether random access procedure for the target PCell is skipped.

	rach-SkipSCG

This field indicates whether random access procedure for the target PSCell is skipped.

	targetTA
This field refers to the timing adjustment indication, see TS 36.213 [23], indicating the NTA value which the UE shall use for the target PTAG of handover or the target PSTAG of SCG change. ta0 corresponds to NTA=0. ptag correponds to the latest NTA value of the source PTAG. pstag correponds to the latest NTA value of the source PSTAG. mcg-STAG correponds to the latest NTA value of a MCG STAG indicated by the STAG-Id. scg-STAG correponds to the latest NTA value of a SCG STAG indicated by the STAG-Id.

	t304

Timer T304 as described in section 7.3. ms50 corresponds with 50 ms, ms100 corresponds with 100 ms and so on. EUTRAN includes extended value ms10000-v1310 only when UE supports CE.

	t307

Timer T307 as described in section 7.3. ms50 corresponds with 50 ms, ms100 corresponds with 100 ms and so on.

	ul-Bandwidth

Parameter: Uplink bandwidth, see TS 36.101 [42, table 5.6-1]. For TDD, the parameter is absent and it is equal to downlink bandwidth. If absent for FDD, apply the same value as applies for the downlink bandwidth.

	ul-Grant
Indicates the resources of the target PCell/PSCell to be used for the uplink transmission of PUSCH [23, 8.x].

	ul-SchedInterval
Indicates the scheduling interval in uplink, see TS 36.321 [6, 5.x]. Value in number of sub-frames. Value sf1 corresponds to 1 sub-frame, sf2 corresponds to 2 sub-frames and so on.

	ul-SubframeStart
Indicates the subframe in which the UE may initiate the uplink transmission, see TS 36.321 [6, 5.x]. Value 0 corresponds to subframe number 0, 1 correponds to subframe number 1 and so on. The subframe indicating a valid uplink grant according to the calculation of UL grant configured by ul-SubframeStart and ul-SchedInterval, see TS 36.321 [6, 5.x], is the same across all radio frames. 

	v2x-CommRxPool

Indicates reception pools for receiving V2X sidelink communication during handover. 

	v2x-CommSyncConfig
Indicates synchronization configurations for performing V2X sidelink communication during handover.

	v2x-CommTxPoolExceptional
Indicates the transmission resources by which the UE is allowed to transmit V2X sidelink communication during handover.


	Conditional presence
	Explanation

	FDD
	The field is mandatory with default value (the default duplex distance defined for the concerned band, as specified in TS 36.101 [42]) in case of “FDD”; otherwise the field is not present.

	HO
	This field is optionally present, need OP, in case of handover within E-UTRA when the fullConfig is not included; otherwise the field is not present.

	HO-toEUTRA
	The field is mandatory present in case of inter-RAT handover to E-UTRA; otherwise the field is optionally present, need ON.

	HO-toEUTRA2
	The field is absent if carrierFreq-v9e0 is present. Otherwise it is mandatory present in case of inter-RAT handover to E-UTRA and optionally present, need ON, in all other cases.

	SCGEst
	This field is mandatory present in case of SCG establishment; otherwise the field is optionally present, need ON.


Next change

–
HandoverPreparationInformation
This message is used to transfer the E-UTRA RRC information used by the target eNB during handover preparation, including UE capability information.

Direction: source eNB/ source RAN to target eNB

HandoverPreparationInformation message

-- ASN1START

HandoverPreparationInformation ::=
SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE{




handoverPreparationInformation-r8
HandoverPreparationInformation-r8-IEs,




spare7 NULL,




spare6 NULL, spare5 NULL, spare4 NULL,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

HandoverPreparationInformation-r8-IEs ::= SEQUENCE {


ue-RadioAccessCapabilityInfo

UE-CapabilityRAT-ContainerList,


as-Config






AS-Config




OPTIONAL, 

-- Cond HO


rrm-Config






RRM-Config




OPTIONAL,


as-Context






AS-Context



OPTIONAL, 

-- Cond HO


nonCriticalExtension



HandoverPreparationInformation-v920-IEs

OPTIONAL

}

HandoverPreparationInformation-v920-IEs
::= SEQUENCE {


ue-ConfigRelease-r9




ENUMERATED {











rel9, rel10, rel11, rel12, v10j0, v11e0,











v1280, rel13, ...} 


OPTIONAL, 
-- Cond HO2


nonCriticalExtension



HandoverPreparationInformation-v9d0-IEs

OPTIONAL

}

HandoverPreparationInformation-v9d0-IEs
::= SEQUENCE {


lateNonCriticalExtension


OCTET STRING (CONTAINING HandoverPreparationInformation-v9j0-IEs)
OPTIONAL,


nonCriticalExtension



HandoverPreparationInformation-v9e0-IEs


OPTIONAL

}

-- Late non-critical extensions:

HandoverPreparationInformation-v9j0-IEs ::= SEQUENCE {


-- Following field is only for pre REL-10 late non-critical extensions

lateNonCriticalExtension


OCTET STRING




OPTIONAL,


nonCriticalExtension



HandoverPreparationInformation-v10j0-IEs

OPTIONAL

}

HandoverPreparationInformation-v10j0-IEs ::= SEQUENCE {


as-Config-v10j0





AS-Config-v10j0


OPTIONAL,


-- Following field is only for late non-critical extensions from REL-10


nonCriticalExtension



SEQUENCE {}



OPTIONAL

}

-- Regular non-critical extensions:

HandoverPreparationInformation-v9e0-IEs
::= SEQUENCE {


as-Config-v9e0





AS-Config-v9e0




OPTIONAL,
-- Cond HO2


nonCriticalExtension



HandoverPreparationInformation-v1130-IEs

OPTIONAL

}

HandoverPreparationInformation-v1130-IEs
::= SEQUENCE {


as-Context-v1130




AS-Context-v1130



OPTIONAL,
-- Cond HO2


nonCriticalExtension



HandoverPreparationInformation-v1250-IEs





OPTIONAL

}

HandoverPreparationInformation-v1250-IEs ::= SEQUENCE {


ue-SupportedEARFCN-r12 



ARFCN-ValueEUTRA-r9



OPTIONAL,
-- Cond HO3


as-Config-v1250




AS-Config-v1250



OPTIONAL, 
-- Cond HO2 


nonCriticalExtension



HandoverPreparationInformation-v1320-IEs





OPTIONAL

}

HandoverPreparationInformation-v1320-IEs ::= SEQUENCE {


as-Config-v1320





AS-Config-v1320




OPTIONAL, 
-- Cond HO2 

as-Context-v1320




AS-Context-v1320



OPTIONAL, 
-- Cond HO2

nonCriticalExtension



HandoverPreparationInformation-v14x0-IEs





OPTIONAL

}
HandoverPreparationInformation-v14x0-IEs ::= SEQUENCE {


as-Config-v14x0




AS-Config-v14x0





OPTIONAL, 
-- Cond HO2

makeBeforeBreakReq-r14


ENUMERATED {true}



OPTIONAL, 
-- Cond HO2

nonCriticalExtension


SEQUENCE {}






OPTIONAL

}

-- ASN1STOP

	HandoverPreparationInformation field descriptions

	as-Config

The radio resource configuration. Applicable in case of intra-E-UTRA handover. If the target receives an incomplete MeasConfig and RadioResourceConfigDedicated in the as-Config, the target eNB may decide to apply the full configuration option based on the ue-ConfigRelease.

	as-Context

Local E-UTRAN context required by the target eNB.

	makeBeforeBreakReq
To request the Make-Before-Break handover as defined in TS 36.300 [9, 10.1.2.1.1].
Editor’s Note: FFS to define the semantics of the request.

	rrm-Config

Local E-UTRAN context used depending on the target node’s implementation, which is mainly used for the RRM purpose.

	ue-ConfigRelease

Indicates the RRC protocol release or version applicable for the current UE configuration. This could be used by target eNB to decide if the full configuration approach should be used. If this field is not present, the target assumes that the current UE configuration is based on the release 8 version of RRC protocol. NOTE 1.

	ue-RadioAccessCapabilityInfo

For E-UTRA radio access capabilities, it is up to E-UTRA how the backward compatibility among supportedBandCombinationReduced, supportedBandCombination and supportedBandCombinationAdd is ensured. If supportedBandCombinationReduced and supportedBandCombination/supportedBandCombinationAdd are included into ueCapabilityRAT-Container, it can be assumed that the value of fields, requestedBands, reducedIntNonContCombRequested and requestedCCsXL are consistend with all supported band combination fields. NOTE 2

	ue-SupportedEARFCN
Includes UE supported EARFCN of the handover target E-UTRA cell if the target E-UTRA cell belongs to multiple frequency bands.


NOTE 1:
The source typically sets the ue-ConfigRelease to the release corresponding with the current dedicated radio configuration. The source may however also consider the common radio resource configuration e.g. in case interoperability problems would appear if the UE temporary continues extensions of this part of the configuration in a target PCell not supporting them.

NOTE 2:
The following table indicates per source RAT whether RAT capabilities are included or not.

	Source RAT
	E-UTRA capabilites
	UTRA capabilities
	GERAN capabilities

	UTRAN
	Included
	May be included, ignored by eNB if received
	May be included

	GERAN CS
	Excluded
	May be included, ignored by eNB if received
	Included

	GERAN PS
	Excluded
	May be included, ignored by eNB if received
	Included

	E-UTRAN
	Included
	May be included
	May be included


	Conditional presence
	Explanation

	HO
	The field is mandatory present in case of handover within E-UTRA; otherwise the field is not present.

	HO2
	The field is optional present in case of handover within E-UTRA; otherwise the field is not present.

	HO3
	The field is optional present in case of handover from GERAN to E-UTRA, otherwise the field is not present.


End of changes
