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1. Introduction
[1] describes a solution for RACH-less handover based on a target eNB determining a Timing Advance for a UE using a RACH transmission of a handing-over UE while it is still being served by the source eNB and using the source eNB RACH resources. [1] mentions that similar mechanisms were discussed in RAN3 for Carrier-Based ICIC and Energy Savings Work/Study Items. This contribution describes a procedure that was discussed in these contexts and where the Timing Advance can be determined before the handover.

2. Description

This paper describes a procedure for determining the timing difference between a non-serving eNB and a UE, where the eNB is a potential handover target for the UE. The eNB can use this information to provide a Timing Advance to the UE during the handover procedure. This procedure is based on similar to the proposal in [1] but the timing difference is determined before the handover procedure begins. This proposal uses X2 Resource Status Reporting procedures. Also provided are some details about required parameters to be exchanged between the eNBs that facilitates the receiving of a UE RACH transmission by a non-serving eNB.
The proposed procedure is illustrated in Figure 1 and further description follows. 
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Figure 1: Call Flow for calculated Timing Advance for RACH-less handover
1. X2 Setup/ENB Configuration Update: 

· Physical Random Access Channel parameters (PRACH-Configuration) can be exchanged between eNBs since Rel-9.

· PRACH-Configuration includes rootSequenceIndex, zeroCorrelationZoneConfiguration, highSpeedFlag, which allows eNBs to know the set of preambles used by the other eNB.

· PRACH-Configuration also includes PRACH-FrequencyOffset which provides the starting subcarrier for the neighbor eNB.

· PRACH-Configuration also includes PRACH-ConfigurationIndex, which indicates the possible subframes used for neighbor eNB preamble.

2. Resource Status Request/Response:

· It is proposed to add a RACH-ConfigDedicated list, which includes a RACH-ConfigDedicated parameter for multiple UEs that are likely interferers. 

· RACH-ConfigDedicated includes Preamble Index and PRACH Mask Index.

· Preamble Index: Provides the preamble assigned to a UE from the possible preambles for the neighbor eNB. 

· PRACH Mask Index: Provides the specific subframe used for the preamble transmission from the set of possible subframes.

3. PHY:PDCCH Order:

· The source can order a UE to perform Random Access procedure using PDCCH Order since Rel-8.

· PDCCH Order includes RACH-ConfigDedicated parameter.

· RACH-ConfigDedicated includes Preamble Index and PRACH Mask Index.

· Preamble Index: Provides the preamble assigned to a UE from the possible preambles for the neighbor eNB. 

· PRACH Mask Index: Provides the specific subframe used for the preamble transmission from the set of possible subframes.

4. MAC: Preamble transmission:

· The UE performs the Random Access procedure.

· The source eNB and target eNB receive the preamble on the source eNB PRACH resources. 

In accordance with this procedure, the potential target eNB detects the RACH transmission of the UE being served by the source eNB and from this transmission the potential target eNB determines its timing difference with the UE. The potential target eNB receives from the serving eNB the timing and frequency resources of the RACH transmission and based on the time the eNB receives the RACH transmission it can determine the timing difference with the UE and so can determine a Timing Advance associated with the UE. This is done without introducing more delay in the handover procedure. During the handover procedure, the target eNB can provide the UE with the determined Timing Advance, such as by including it in the Handover Command, as previously mentioned and as described in [1]. 

Proposal 1: Consider the procedure and information included in this paper for RACH-less handover solutions.
3. Conclusions
Proposal 1: Consider the procedure and information included in the paper for RACH-less handover solutions.
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