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Introduction
In last meeting, RAN2 discussed possible solutions of make before break listed in [1]. As a result, option 2a, 2b, 6 and options in CAT. C and D were removed. The only remaining options are option 1 and 4. These two options have some similarities in handover procedure. In this contribution, we will further discuss how to handle the exceptional case during the mobility procedure.
Discussion 
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Figure 1 signalling flow in option 1
In option1, the UE continues downlink and uplink with source eNB until the UE performs RACH to the target eNB.  The signalling flow is depicted in figure 1. Option 4 is the combination of RACH-less solution and make before break solution. The signalling flow is similar to option 1 without UL allocation+ TA for UE in figure 1. In the following part, we give analysis based on option 1, which is also applicable for option 4.
In the legacy procedure, due to the failure of receiving handover command, the channel quality decreases as the UE leaving the serving cell, which would cause RLF eventually. Since the eNB would normally configure the UE to report the measurement result way before the channel quality falls dramatically, RLF is rate to happen during handover. In the make before break procedure, after receiving the handover command, the UE continues downlink and uplink with source eNB until RACH to target eNB. The channel quality is likely to decrease more quickly, which may result in RLF. In current specification, RLF would trigger RRC connection re-establishment to a suitable cell. However, in the make before break procedure, the UE is going to connect with the target eNB. RRC connection re-establishment would interrupt the handover procedure and result in large latency and signalling.
Proposal 1: after receiving the handover command, the RLF in source eNB doesn’t trigger RRC connection re-establishment.
In the legacy procedure, as soon as the handover command is sent, the source eNB would start data forwarding and SN status transfer to target eNB. The target eNB continues to send data according to the SN status received. But in the make before break procedure, source eNB and target eNB have no idea when the UE would trigger the RACH to target eNB. Also RLF in source eNB would interrupt the data transmission between UE and source eNB. Three options were listed in [1] for SN status transfer and data forwarding,
· Option a: immediately after sending RRC connection Reconfiguration message to the UE
· Option b: the source eNB estimates when the UE has access to the target eNB
· Option c: source eNB estimate when the UE receives RAR
In option a, the data and SN status received by target eNB is out of date, since the UE continues downlink and uplink with the source eNB after receiving handover command. But the target eNB has to re-transmit the out of date data to avoid data loss, which would result in signalling waste. Even though the data transmission is seamless, the service is interrupted, because the data received early after the handover is duplicated. Option b relies on the accuracy of the source eNB’s estimation. A late estimated timing would result in data loss and an early estimated timing would result in the same problem with option a. furthermore, RLF would interrupt the data transmission. It’s difficult to estimate the accurate received data and SN status of the UE by source eNB. Option c may introduce additional interruption time because there is no data at the target eNB due to X2 latency. 
According to the analysis above, option b and c can be removed, since their problem is hard to resolve. While, the problem of option a can be resolved with some assistant information from UE. The UE knows its SN status. If the UE could report the SN status to target eNB in Msg3, the target eNB could aovid sending the duplicated data that already received by the UE. 
Proposal 2, the source eNB starts data forwarding and SN status transfer immediately after sending handover command and the UE reports the SN status to target eNB in Msg3.
Conclusion
In this contribution, we propose:
Proposal 1: after receiving the handover command, the RLF in source eNB doesn’t trigger RRC connection re-establishment.
Proposal 2, the source eNB starts data forwarding and SN status transfer immediately after sending handover command and the UE reports the SN status to target eNB in Msg3.

References
[1] R2-163863 Email discussion on solution 2 family	ZTE Corporation	discussion

image1.jpeg
Source eNB Target eNB

Measurement Report

Handover Request

Packet data
Handover Request ACK

RRC Conn. Reconf. Incl.

mobilityConrolinfo

Packet data

Data forwarding

>

T 3
( A :
Send the data to the UE and SN Status Transfer }

UE Context release

<
%

4 =, - 5
‘ Detach from old cell and ‘ : Buffer packets from N
synchronize to new cell ! source eNB
\ i e —
1 Synchronization ~
§< UL aIIocatioﬁ +TA for UE 3
3 RRC Connection Reconfiguration tomplete including PDCP status report »

Phase Il Phase |

Phase lll

Phase IV




