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1. Introduction

In RAN2#58bis meeting, synchronized handover was discussed. As the results, following three alternatives were identified as alternatives. The behavior is illustrated in Figure 1.

· Alt.1: Start from UE of L1/L2: UE starts CQI or Scheduling Request reporting without RACH procedure after handover
· Alt.2: Start from eNB: eNB sends L1/L2 CC without any message from UE after handover

· Alt.3: Start from UE without L1/L2: UE sends Handover Complete without L1/L2 CC
This document discusses behaviour of each alternative, and proposes to decide whether to support Alt.1 or Alt.2 based on Scheduling Request design in RAN1.
[image: image1.emf]UE Source cell Target cell

Measurement Report

Handover Request

Handover Response

Handover Command

Alt.1) UE starts CQI reporting without RACH procedure

CQI reporting (possibly incl. Resource Request)

Alt.2) eNB sends L1/L2 CC without any message from UE 

L1/L2 CC (i.e. grant)

Handover Complete

L1/L2 CC (i.e. grant)

Handover Complete

This resource is allocated 

by Handover Command

eNB expect when UE will 

start receiving L1/L2 CC 

from target cell

Alt.3) UE sends Handover Complete without L1/L2 CC 

Handover Complete

This resource is allocated 

by Handover Command


Figure 1: Synchronized handover alternatives
2. Discussion
2.1.  Characteristic of each alternative
In Alt.1, main characteristic compared with other alternatives is to allocate grant based on CQI or Scheduling request (SR) in target eNB. To support this functionality, following are main functionalities and uncertain points
Main functionalities

· CQI or SR resource allocation by Handover Command

· Timer to receive L1/L2 CC (i.e. grant) after CQI reporting

Uncertain points

· Whether above main functionalities are same as normal procedure or not

· If continuous CQI reporting or/and SR resource are allocated by Handover Command normally, additional functionalities are not required.
· Detail of SR, since RAN1 status on SR is not so clear. It may be similar to PDCCH or may be similar to RACH preamble.
· Power control aspect on CQI/SR on the first transmission to target cell
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Figure 2: Alt.1 procedure
In Alt.2, main characteristic compared with other alternatives is to allow flexibility to assign DL L1/L2 CC transmission. To support this functionality, following are main functionalities and uncertain points

Main functionalities

· Timer to start to receive L1/L2 CC in target cell

· Timer to continue to receive L1/L2 CC in target cell

Uncertain points

· The method to decide MCS and time/freq resource for uplink initial transmission (Handover Complete)by target eNB
Option1: Conservative allocation of MCS and time/freq resource without knowing size and channel condition
Option2: The source cell informs size and channel condition to target cell
[image: image3.emf]UE Source cell Target cell

Measurement Report

Handover Request

Handover Response

Handover Command

Handover Complete

Phy L2 RRC

Handover Indication

Handover success

Handover Complete

Decide handover

Detect start timing to receive L1/L2 CC

Generate message

L1/L2 CC (i.e. grant)

(incl. start timing to receive L1/L2 CC)

Timer to check 

grant reception

Data forwarding & UL 

reception status exchange


Figure 3: Alt.1 procedure

In Alt.3, main characteristic compared with other alternatives is that no associated channel (i.e. CQI/SR and DL L1/L2 CC) is required. To support this functionality, following are main functionalities and uncertain points

Main functionalities

· Resource allocation to send Handover Complete by Handover Command

· This might be similar to persistent scheduling behaviour

Uncertain points

· The method to decide MCS and time/freq resource for uplink initial transmission by source eNB

· Source eNB would not know Handover Complete message size and UE radio condition in target eNB. Or is it expectable?

· Power/resource setting of UL-SCH without grant
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Figure 4: Alt.1 procedure

2.2.  Comparison
This section discusses three alternatives from several aspects as follows.
Main motivation of synchronized handover
In our understanding, main motivation of synchronized handover is to reduce Random Access Preamble usage. However, if SR is similar to Random Access Preamble, there is no gain to introduce synchronized handover in case of Alt.1 with SR. Therefore, this should be clarified firstly to judge efficiency of synchronized handover. In case of CQI, the latency depends on how frequently CQI is transmitted. 
Radio utilization
Alt.1 has benefit from radio utilization perspective, since grant allocation is decided based on CQI reporting and/or SR. Exact size of Handover Complete is only known after handover execution, since Handover Complete will include PDCP status report for DL reception in source eNB. It would be necessary to transmit Handover Complete as soon as possible, since the delay is directly related with handover latency. Therefore, to use CQI reporting and/or SR has benefit.
Alt.3 also has benefit from the number of message perspective. However, the benefit is only to reduce 1 L1/L2 CC compared with Alt.2. Therefore, the benefit is not big.
Latency
Alt.2 and Alt.3 is shorter latency than Alt.1. The difference between Alt.2 and Alt.3 would be negligible from latency perspective.
Scheduling flexibility
Alt.1 would require predefined CQI or SR resource. Alt.3 requires predefined UL SCH resource. Both of them are allocated by Handover Command. Alt.2 requires predefined DL L1/L2 CC code. However, Alt.2 has more scheduling flexibility, since DL L1/L2 CC code transmission is fully controlled by target eNB.
Complexity
All alternatives require some additional functionality. However, Alt.3 would require more functionality compared with other alternatives.
3. Conclusion
This document discusses alternatives of synchronized handover. Based on comparison, we propose following.

· To exclude to support Alt.3 because Alt.2 is always better from gain and complexity perspective
· To wait for RAN1 decision on following points for the decision between Alt.1 and Alt.2

· What SR is (i.e. PUCCH type resource, or Random Access Preamble type resource?)

· Analysis of the impact on initial power setting for CQI and SR
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