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1. Introduction
Some contributions were submitted to previous RAN2 meetings on various RACH issues in the context of carrier aggregation [3-5]. In carrier aggregation, multiple UL Component Carriers (CCs) can be allocated to UE so that the UE could attempt multiple RA procedures at the same time. In this contribution, we discuss possible alternatives for RA procedures for aggregated carrier handling for connected mode UEs.
2. Discussions and Proposal
The focus of our discussion is on the UE in connected mode. Contention-based RA procedure is executed when the UE has data to send but has lost UL synchronisation and no SR PUCCH resources for the UE are available [1]. Contention-free RA procedure is executed when DL data for a UE in connected mode arrives and the UE has lost its UL synchronisation.
2.1. Contention-based RA procedure
There are two alternatives for the UE to attempt the contention-based RA procedure. Alt.1 is to restrict the RA procedure on only one suitable configured UL CC such as ACC (Anchor Component Carrier) or PCC (Primary Component Carrier [2]) [3], or randomly selected one configured UL CC on which PRACH is available [4]. Alt.2 is to allow the UE to attempt the RA procedure on multiple configured UL CCs where PRACH resources are allocated [5].
When deciding what will be the appropriate RA procedure for Rel-10, we would like to point out that there are two things to be considered. One is the issue of the principle that in Rel-8 a UE should have only one RACH procedure ongoing at any one moment in time. Another is a timing advance issue, which is whether the UE will always operate with a single timing advance applicable to all configured UL CCs, or whether the UE will be required to operate with multiple timing advances which are applicable to configured (groups of) UL CCs.
In addition to these points, it seems that one aim of the contention-based RA procedure is to send BSR (Buffer Status Reporting) to report the amount of UL data to eNB and then the eNB can decide the amount of the UL grant. In this respect, although we think multiple RA procedures on configured UL CCs in Rel-10 are likely to be needed for multiple timing advances, attempting multiple contention-based RA procedures at one time moment in time, just for reporting BSR seems not to be required. Thus we think that the following the Rel-8 principle should be confirmed in the carrier aggregation environment.
Conclusion 1: Although multiple contention-based RA procedures are likely to be needed considering multiple timing advances, attempting these at one moment in time seems not to be required.
2.2. Contention-free RA procedure
There are two alternatives for the eNB to initiate the contention-free RA procedure. Alt.1 and Alt.2 as described above are possible in the case when the dedicated preamble is indicated only on one suitable configured CC (ACC or PCC) in Alt.1, or indicated on multiple suitable configured CCs in Alt.2.
When deciding which will be the appropriate RA procedure in Rel-10, two points should be taken into consideration. One is the principle issue, that in Rel-8 a UE should only have one RACH procedure ongoing at a moment in time. Another is the issue on dedicated preamble sent on PDCCH order, where it should be considered whether or not the assigned dedicated preamble is valid on all UL CCs or only on a specific UL CC [5].
In addition to these points, we think another consideration is that one aim of the contention-free RA procedure attempt is not to request the UE to send a BSR (Buffer Status Reporting) but to measure the timing advance in the eNB by using the dedicated preamble received from the UE and then indicate the timing advance value to the UE. In this respect, we think that attempting multiple contention-free RA procedures (i.e. requesting the UE to send multiple PRACHs) to indicate the timing advance value to the UE might not be required because the PDCCH order could be executed in a sequential manner.
Conclusion 2: Although multiple contention-free RA procedures are likely to be needed considering multiple timing advances, attempting them at the same moment in time seems not to be required.
From the above observations, the contention-free RA procedure is the same that used in Rel-8. However, an important consideration for RA procedures in carrier aggregation handling is that the eNB can’t measure a timing advance value of a UL CC linked to a DL CC which is in Configured-but-Deactivated state, because the UE can’t receive the PDCCH order on the DL CC. To alleviate this issue, we think it seems beneficial that the PDCCH order indicates the UL CC on which PRACH will be sent. If this is the case, the eNB can send the PDCCH order to measure a timing advance of the UL CC linked to the DL CC which is in Configured-but-Deactivated state. RAN2 should also discuss this important point.
Conclusion 3: The PDCCH order can indicate a UL CC linked to a DL Configured-but-Deactivated CC in order to request PRACH transmission and measure the timing advance.
3. Conclusions

In this contribution, we discussed some of issues on RA procedures in the context of carrier aggregation. With the above conclusions, we propose:
Proposal 1: Although multiple contention-based and contention-free RA procedures are likely to be needed considering multiple timing advances, attempting these at the same moment in time seems not to be required.
Proposal 2: The PDCCH order can indicate a UL CC linked to a DL Configured-but-Deactivated CC in order to request PRACH transmission and measure the timing advance.
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