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1. Introduction
The most important reason to use dedicated signature for handover execution is that no collision exist any more which result in less handover delay in CP as well as handover interruption time in UP. And that also means UE can be identified immediately after random access being received by target eNB. this document intend to discussion some optimization of handover procedure due to earlier identifying.
2. Discussion
2.1. Transmission of message UL Grant (message 2)

In RAN2#56bis in Sorrento it is agreed that message 2 will allocate a temporary C_RNTI and will be sent without HARQ process. And it is also agreed only one bit will be used for extra information e.g. CQI report. If dedicated signature is introduced for handover, this one bit is extended implicitly because message 0 i.e. Handover Command is sent to UE beforehand which includes an allocated C_RNTI. So when target eNB realized that a dedicated random access is received it seems unnecessary to allocate a temporary C_RNTI for UE. furthermore message 2 can be sent in a dedicated control channel by coding UE’s C_RNTI in L1/L2 control channel. and HARQ also can be used for message 2 because only one UE will be addressed.
In [1] it is proposed for source eNB to send measurement report from UE to target eNB within Handover Request message to assist the target eNB in optimizing resources to the new UE. if dedicated signature is introduced the forwarded measurement report can be used immediately after receiving random access message. That means radio resource for message 2 i.e. UL Grant can also benefit from the forwarded measurement report. For example if the measurement report show that UE is in area of good coverage of target eNB, less radio resource block and less transmission power will be taken.
2.2. Path switch

Currently target eNB will send handover complete message to MME/SAE GW for asking path switch. In RAN2#56bis meeting many companies believe that packets forwarded from source eNB could be later than those from MME/SAE GW. And for real time service there could be even no packets are forwarded . in these scenarios extra interruption time will be introduced due to path switch. 
When UE is identified by target eNB the UE context forwarded from source eNB can be addressed easily. And then target eNB can send a message e.g. called Handover Detect to MME/SAE GW to switch path. in this way path switch can proceed in parallel with the procedure of UL Grant and Handover Confirm. The extra delay caused by path switch can be reduced or even eliminated depending on which one i.e. Handover Confirm or packet from MME/SAE GW can arrive at target eNB at first. Assuming it takes A ms for UL Grant and Handover Confirm process and B ms for path witch, totally A+B-maximum(A,B) is saved. Path switch delay is estimated 5ms according to Table 13.6.2-1 in [2]. Assuming HARQ RTT is 2.5ms, about 5ms will be saved.
In Figure 1 interruption time in downlink is depicted. 
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Figure 1

3. Conclusion 
If dedicated signature is used for non-synchronized handover UE can be identified immediately after receiving random access message. Thus help several optimization on handover procedure. So we have following proposal:

Proposal 1: to forward UE’s measurement from source eNB to target eNB to help radio resource optimization

Proposal 2: to adopt HARQ on UL grant message to improve transmission reliability

Proposal 3: target eNB send message to MME/UPE for path switch after random access message is received to save interruption time
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