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1 Introduction

It has been agreed at the RAN2#59 meeting that the dedicated preamble can have an optional expiry time indicated to the UE in the Handover Command. In case such an expiry time is specified, the UE should take care that it does not attempt to perform an access with the given preamble after the expiry time. It has been also agreed that the UE should not be required to read SFN from neighbor cell BCCH solely for the purpose of determining the expiry of the preamble.

However, there are some open issues remained that were also brought up at the last RAN2#59bis meeting and an LS [1] was sent to RAN1 and RAN3 on the subject matter. More specifically, the following issues need to be clarified:

· How does UE proceed with random access after the dedicated preambles has expired?
· How does UE acquire SFN knowledge needed for determining whether the preamble has expired or not?
· How does UE acquire SFN knowledge needed for support of PRACH cycles longer than 10ms (or for PRACH Frequency Hopping)?
Although the answers to some of the open issues above are dependent on the responses to the LS sent to RAN1 and RAN3, we believe that it is still useful to proceed with the discussion in RAN2 in the meantime, especially on the issues that are in RAN2 scope.
2 Discussion
In this section we address the above open issues one-by-one and propose solutions for them.
Proceeding with RA after dedicated preamble expires
Failing to perform a successful random access before the expiry of the dedicated preamble can be due to various reasons. One obvious reason could be bad link quality in the target cell, which essentially means a handover failure.

However, there could be other reasons as well, for example, that the target cell has not reserved a long enough expiry time for the dedicated preamble e.g., due to shortage of resources and by the time the HO Command has reached the UE and it has switched to the target cell the preamble has expired or was already close to expire. Note also that the delivery of the HO Command may be delayed due to retransmission etc., which also increases the likelihood that the preamble may expire before the UE could have performed a reasonable number of RA attempts with the preamble. 
That is, we can conclude that the fact of failing to perform a successful random access attempt with the dedicated preamble before the expiry time is not necessarily an indication of handover failure. This means that the UE should not necessarily abandon access in the target cell and declare handover failure upon the expiry of the dedicated preamble. Of course the UE shall not attempt to perform any further random access attempts with the given preamble. However, it may perform further attempts with the contention based RA procedure.
Proposal 1: Failing to perform a successful random access attempt with the dedicated preamble before the expiry of the preamble is not necessarily an indication of a handover failure. There should be a separate condition to trigger handover failure.
Regarding how the UE obtains the generic access parameters including the information on the set of contention based preambles, we can differentiate basically two choices. Either the UE obtains also the contention based preambles in the HO Command in addition to the dedicated preamble or it reads the generic access parameters from the BCCH of the target cell. Although it does not seem to be a crucial issue which solution is selected, it is worth identifying pros and cons with both approaches.
The following arguments speak in favor of signaling the generic access parameters to the UE in the HO Command.
· An IE will be anyway defined in the HO Command to carry the generic access parameters for contention based access, since the dedicated preamble based access is optional only.
· Signaling both the contention based and non-contention based access parameters requires to carry only one octet more in the HO Command compared to signaling only the dedicated parameters. Note that some access parameters e.g., the location of the PRACH would be needed for the dedicated preamble based access as well and may need to be signaled in the HO Command.

On the other hand, the following arguments may be used in favor of the other solution where generic access parameters are read by the UE from the BCCH of the target cell.
· Failing to succeed with the handover before the expiry of the dedicated preamble will be a rare failure case, for which no optimized recovery mechanism might be needed. It would be acceptable to rely on the UE reading the BCCH in such cases.
· The UE could also read the neighbor cell BCCH prior to the handover, e.g., during the measurement phase. Thereby, the additional delay associated with reading the BCCH when falling back to the contention based access can be avoided.
Based on the evaluation of pros and cons above, signaling the generic access parameters along with the dedicated preamble in the HO Command would be a more preferred solution, since it allows a more efficient fallback handling and requires only very little extra information to be signaled in the HO Command.

Proposal 2: After the expiry of the dedicated preamble the UE shall continue to access the target cell via the contention based RA procedure, unless a handover failure has been triggered. The contention based access parameters can be either signaled to the UE in the HO Command (along with the dedicated preamble) or they can be obtained by the UE via reading the BCCH in the target cell. Signaling the generic access parameters in addition to the dedicated preamble in the HO Command is considered to be the preferred solution.
Acquiring SFN knowledge in the UE needed for checking dedicated preamble validity
In order that the UE can check the validity of the dedicated preamble it needs to know the current System Frame Number (SFN) in the target cell. This can be obtained either by reading the BCCH in the target cell or by getting it from the source cell as a reference to the source SFN. 
Regarding the first option, i.e., that the UE reads the BCCH in the target cell it has been already concluded that the UE should not be required to read the BCCH for this purpose alone. Then it is dependent on the RAN1 response whether they foresee any other reason that would mandate the UE to read the BCCH anyway. If this is the case, then the SFN of the target cell can be obtained by reading the BCCH. 
If RAN1 concludes that there are no other reasons for the UE to read BCCH in the target cell, then solutions based on signaling the target SFN as a reference to the source SFN in the HO Command shall be used. Such a solution would be straightforward if the eNBs are anyway time synchronized due to other reasons (e.g., MBMS or TDD). We note also that requiring network synchronization might be the only solution to support PRACH cycles longer than 10 ms (or PRACH frequency hopping), since these functions require accurate knowledge of target cell SFN, which can be provided to the UE in the HO Command only if network synchronization is available.

If time synchronization is not available then the eNBs could obtain frame level synchronization via X2 communication, potentially exploiting the already available handover preparation signaling over X2. A similar solution is mentioned also in [2]. Note that in this latter case when exact time synchronization between the eNBs is not available, i.e., there is no phase synchronization only frame level synchronization then the SFN of the target cell may be known with only an accuracy of +/- 1frame as a reference to the source cell. While such an uncertainty has to be taken into account when deciding the validity of the preamble, it is not particularly critical. 
Proposal 3: If RAN1 concludes that the UE needs to read the BCCH of the target cell anyway for other reasons, then the UE can obtain target cell SFN from the BCCH. In all other cases the target cell SFN needs to be signaled to the UE in the HO Command as a reference to the source cell SFN. The source cell can obtain the target cell SFN via network synchronization, if it is available or the source and the target eNBs can establish frame level synchronization via X2 communication.
3 Conclusion
Based on the discussion and arguments on the use of the dedicated preamble presented in this contribution we ask RAN2 to agree on the respective proposals above.
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