3GPP TSG-RAN WG2 Meeting #57bis
R2-071379
St. Julian’s, Malta
26th－30th March 2007

Agenda item:

5.10.1
Source:


ITRI

Title:


Early RACH Access with Reserved Signatures for inter-eNB Handover
Document for:
Discussion
1. Introduction
The Early RACH Access is proposed to allow UE acquiring the UL timing advance (TA) before the Handover Command. As depicted in Figure 1, when a handover decision is made, the source eNB informs UE about the target eNB information so that UE can perform early UL synchronization in parallel with other handover processes. This parallel processing is expected to reduce the overall handover duration time. Besides, as an aid to the serving eNB, the UE might also include the RACH parameters (e.g., RACH scheduling information, etc.) of the neighboring cells in its measurement reports to help the serving eNB know the time when the UE might perform the UL synchronization in the neighboring cells [1].

In this document, we intend to enhance the Early RACH access method so as to further save the handover interruption time. By reserving a few dedicated RACH signatures for early random access, the proposed mechanism can not only assure no collision happens during the early RACH procedure, but also allow the UE acquiring the UL timing advance (TA) to the target eNB without waiting for the RACH response from the target eNB. More specific details are described as follows.
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Figure 1. Early RACH access with serving eNB indication

2. Discussion
This contribution proposes that for any two neighbouring eNBs, they reserve and allocate a few RACH signatures to each other in the initial network deployment. With these signatures belonging to neighbour cells in hand, the eNB can assign these RACH reserved signatures to UEs for accessing the neighbouring eNBs. As long as a UE sends the TA requisition to neighbour cell by using the reserved signatures, the requested eNB is able to identify the serving eNB of the UE according to the used RACH preamble. Therefore, the requested eNB can respond the calculated TA to the serving eNB of the UE through the X2 interface directly. In this manner, a UE can ask the neighbouring eNB for UL TA without waiting for the response from the requested eNB. That results in the time detaching from the serving eNB can be further shortened.
Under this condition, the overall handover procedure can be performed more efficiently. As shown in Figure 2, when a handover decision is made, the source eNB sends a Handover Indication message, which contains the target eNB information to the UE for early random access. In addition, this indication message also includes a reserved RACH preamble and a UL/DL idle period. The RACH signature assigned by the source eNB is the reserved one from the target eNB as we introduce above. In order to avoid RACH collisions, the eNB has to assure that a reserved signature is not assigned to more than one UE at the same time. Besides, the source eNB also provides a UL/DL idle period to assure no UL or DL data is scheduled to the UE during the early RACH access. This UL/DL idle period might be scheduled by the source eNB with the knowledge of the incoming RACH opportunities in the target cell, which is reported by the UE in its measurement report messages.
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Figure 2. Early RACH access with reserved signatures

After being informed the candidate target eNB, the UE initiates the early RACH access using the assigned signature in the provided UL/DL idle time. Moreover, the UE sends the TA requisition to the target eNB and then returns to the serving eNB without a need of waiting for TA response. That can shorten the UE detaching time from the serving eNB (i.e., UL/DL idle time). According to the received TA requisition from the UE, the target eNB sends the calculated TA to the UE’s serving eNB through the X2 interface. In the meanwhile, the source eNB communicates with the target eNB to prepare the handover. This simultaneous processing can reduce the overall handover duration time.
Besides, it is worth noting that the target eNB would pre-allocate a UL resource in the TA response message for the UE to send the Handover Confirm. And this information can also be used by the source eNB to determine the starting time when the UE switches to the target cell, so the handover interruption time can be shorten further. Finally, after expiry of starting time in Handover Command, the UE sends Handover Confirm to the target eNB in the given UL resource, which completes the handover procedure in the UE side.
3. Conclusion
In this document, we propose that each eNB reserves a few signatures for each of its neighbour cells in advance such that eNBs can infer the serving eNB of the UE who asks for TA by identifying the used RACH preamble. On one hand, these reserved signatures allow UEs performing non-contention based RACH access to avoid collision, and on the other hand the UE can send its query and return to its serving cell immediately without waiting for the response from the querying eNB. That can save more UL/DL idle time than the primitive RACH access procedure in achieving UL synchronization. Applying this mechanism into the early RACH access, we find that the overall handover interruption time can be further reduced. Thus, we propose to capture this concept in the E-UTRA/E-UTRAN Stage 2 document [2].
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