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Discussion and Decision
1      Introduction
During last meeting in RAN2 #94, it has been agreed the following: 

=>
The candidate options mentioned in the email discussion are categorized as follows:


Category A (No simultaneous Rx/Tx from another intra-frequency cell): Option 2b/4b/6(Case 0)


Category B (No simultaneous Tx but need simultaneous Rx of PSS/SSS/CRS from another intra-frequency cell): Option 1/2a/4a/Option 6(Case 1)


Category C (Simultaneous Tx of PRACH to another intra-frequency cell and simultaneous Rx of PDSCH/PDCCH from another intra-frequency cell): Option 2c/6(Case 2)


Category D (Simultaneous Tx of PRACH/PUSCH/PUCCH/SRS to another intra-frequency cell and simultaneous Rx of PDSCH/PDCCH from another intra-frequency cell): Option 3/5/7/8/6(case 3)

=>
CAT D solutions have security key problem.

=>
RAN2 will choose at most one solution from the solution group 2 to be further considered in the Work Item

=>
Remove options of CAT C and D from the candidate options of solution 2 family.

=>
Remove option 2a and 2b in R2-163863 from the candidate options of solution 2 family

=>
Remove option 6 in R2-163863 from the candidate options of solution 2 family.

As a result, only option 1 and 4 are the remaining options. In this contribution, we would like to provide stage 3 details for option 1. 
2      Discussion

Recall option 1 in [4], the source eNB will continue to send data transmission to the UE after the HO command as indicated in the Figure 1 below. The UE continues downlink and uplink with source eNB until the UE performs RACH to target eNB. This requires the UE to perform downlink synchronization and tuning towards the target eNB.  
2.1     Stage 2 text proposal
------------------------------------------------------------------------------------------------------------------------------------

START 1st CHANGE
------------------------------------------------------------------------------------------------------------------------------------
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Figure 1: Signaling flow for handover option 1
Below is a more detailed description from step 0-11 and changes highlighted in red from TS 36.300 (but a new section or different option in the body text is needed in the specification for eMOB capable UEs):
0
The UE context within the source eNB contains information regarding roaming and access restrictions which were provided either at connection establishment or at the last TA update.

1
The source eNB configures the UE measurement procedures according to the roaming and access restriction information and e.g. the available multiple frequency band information. Measurements provided by the source eNB may assist the function controlling the UE's connection mobility.
2
A MEASUREMENT REPORT is triggered and sent to the eNB.

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

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

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

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

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

7
The target eNB generates the RRC message to perform the handover, i.e. RRCConnectionReconfiguration message including the mobilityControlInformation, to be sent by the source eNB towards the UE. The source eNB performs the necessary integrity protection and ciphering of the message. The UE receives the RRCConnectionReconfiguration message with necessary parameters (i.e. new C-RNTI, target eNB security algorithm identifiers, and optionally dedicated RACH preamble, target eNB SIBs, etc.) and is commanded by the source eNB to perform the HO. The UE does not need to delay the handover execution for delivering the HARQ/ARQ responses to source eNB. The source eNB continues sending downlink data to the UE after sending the RRCConnectionReconfiguration message to the UE.
NOTE:
As soon as the source eNB sends the RRCConnectionReconfiguration incl. mobilityControl info message, the source eNB can decide when to start buffer data while continue sending data to the UE. The source eNB can estimate when the UE performs synchronize to new cell or poor channel condition to stop data transmission to the UE and start data forwarding the buffered data to target eNB. Target eNB can optionally signal source eNB when the UE has synchronized. The source eNB should remove buffered data when receive ACK from the UE.
8
The source eNB sends the SN STATUS TRANSFER message to the target eNB to convey the uplink PDCP SN receiver status and the downlink PDCP SN transmitter status of E-RABs for which PDCP status preservation applies (i.e. for RLC AM). The uplink PDCP SN receiver status includes at least the PDCP SN of the first missing UL SDU and may include a bit map of the receive status of the out of sequence UL SDUs that the UE needs to retransmit in the target cell, if there are any such SDUs. The downlink PDCP SN transmitter status indicates the next PDCP SN that the target eNB shall assign to new SDUs, not having a PDCP SN yet. The source eNB may omit sending this message if none of the E-RABs of the UE shall be treated with PDCP status preservation.

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

10
The target eNB responds with UL allocation and timing advance.

11
When the UE has successfully accessed the target cell, the UE sends the RRCConnectionReconfigurationComplete message (C-RNTI) to confirm the handover, along with an uplink Buffer Status Report and PDCP status report, whenever possible, to the target eNB to indicate that the handover procedure is completed for the UE and the received PDCP packets. The target eNB verifies the C-RNTI sent in the RRCConnectionReconfigurationComplete message. The target eNB should remove the PDCP packets from buffered based on the PDCP status report and can now begin sending data to the UE.
------------------------------------------------------------------------------------------------------------------------------------

END 1st CHANGE
------------------------------------------------------------------------------------------------------------------------------------
Proposal 1: RAN2 to accept above flow and procedure text

Proposal 2: RAN2 to decide if a new section should be added or provide different option in the same section for eMOB capable UE
2.2     Stage 3 text proposal


------------------------------------------------------------------------------------------------------------------------------------

START 2nd 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>
if eMOB capable UE and if eMOB is enabled by the network
2> continue receive/transmit data to/from source eNB until the UE start synchronizing to the DL of the target eNB, then the UE can follow normal handover procedure in this section;
1> else
2> 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.

…

------------------------------------------------------------------------------------------------------------------------------------

END 2nd CHANGE
------------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------------

START 3rd CHANGE
-----------------------------------------------------------------------------------------------------------------------------------

–
UE-EUTRA-Capability
The IE UE-EUTRA-Capability is used to convey the E-UTRA UE Radio Access Capability Parameters, see TS 36.306 [5], and the Feature Group Indicators for mandatory features (defined in Annexes B.1 and C.1) to the network. The IE UE-EUTRA-Capability is transferred in E-UTRA or in another RAT.

NOTE 0:
For (UE capability specific) guidelines on the use of keyword OPTIONAL, see Annex A.3.5.
UE-EUTRA-Capability information element
...

UE-EUTRA-Capability-v1310-IEs ::= SEQUENCE {


ue-CategoryDL-v1310



ENUMERATED {n17, m1}




OPTIONAL,


ue-CategoryUL-v1310



ENUMERATED {n14, m1}




OPTIONAL,


pdcp-Parameters-v1310



PDCP-Parameters-v1310,


rlc-Parameters-v1310



RLC-Parameters-v1310,


mac-Parameters-v1310



MAC-Parameters-v1310




OPTIONAL,

phyLayerParameters-v1310


PhyLayerParameters-v1310



OPTIONAL,


rf-Parameters-v1310




RF-Parameters-v1310





OPTIONAL,


measParameters-v1310



MeasParameters-v1310




OPTIONAL,


dc-Parameters-v1310




DC-Parameters-v1310





OPTIONAL,


sl-Parameters-v1310




SL-Parameters-v1310





OPTIONAL,


scptm-Parameters-r13



SCPTM-Parameters-r13




OPTIONAL,


mtc-Parameters-r13




MTC-Parameters-r13





OPTIONAL,


interRAT-ParametersWLAN-r13


IRAT-ParametersWLAN-r13,

laa-Parameters-r13




LAA-Parameters-r13





OPTIONAL,


lwa-Parameters-r13




LWA-Parameters-r13





OPTIONAL,


wlan-IW-Parameters-v1310



WLAN-IW-Parameters-v1310,


lwip-Parameters-r13




LWIP-Parameters-r13,


fdd-Add-UE-EUTRA-Capabilities-v1310
UE-EUTRA-CapabilityAddXDD-Mode-v1310
OPTIONAL,


tdd-Add-UE-EUTRA-Capabilities-v1310
UE-EUTRA-CapabilityAddXDD-Mode-v1310
OPTIONAL,


nonCriticalExtension



UE-EUTRA-Capability-vxxxx-IEs


OPTIONAL
}
UE-EUTRA-Capability-vxxxx-IEs ::= SEQUENCE {

ehanceHO-r14





ENUMERATED {true}





OPTIONAL
    nonCriticalExtension
}
...
------------------------------------------------------------------------------------------------------------------------------------

END 3rd CHANGE
------------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------------

START 4th 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-v13xy},


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


]]

[[  enhanceHO-r14             


ENUMERATED {true}                   OPTIONAL,   -- Need OR]]
}

------------------------------------------------------------------------------------------------------------------------------------

END 4th CHANGE
-----------------------------------------------------------------------------------------------------------------------------------

Proposal 3: RAN2 to agree to add a new UE capability IE and HO enhancement indicator above

Proposal 4: RAN2 to agree the stage 2 and stage 3 text proposal above.
3      Conclusion
Proposal 1: RAN2 to accept above flow and procedure text

Proposal 2: RAN2 to decide if a new section should be added or provide different option in the same section for eMOB capable UE

Proposal 3: RAN2 to agree to add a new UE capability IE and HO enhancement indicator above

Proposal 4: RAN2 to agree the stage 2 and stage 3 text proposal above.
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