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1 Introduction
Carrier aggregation is considered in LTE-A to support wider bandwidth. One possible configuration is asymmetric carrier aggregation, which means that the number of component carriers on DL and UL are different. The initial access procedure for the case of multiple DL component carriers linked to one UL carrier has been discussed in [1-5] and several options have been identified. In this contribution, we present a modified scheme for the initial random access for asymmetric carrier aggregation.
2 Initial access procedure
The initial access procedure includes cell search, system information reception, and random access procedure. 
· UE performs cell search on 100 KHz frequency raster and locks to one of the DL component carriers (possible via hashing function). 
· By reading the system information (PBCH and SI-2) from this DL carrier, UE obtains the information of the paired UL carrier.

· UE performs contention based random access to obtain UE ID. 
If multiple DL carriers are associated with one UL carrier as shown in Figure 1, the random access procedure could have the following options [1-5]:
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Figure 1 asymmetric carrier aggregation
· Option 1: Configure different PRACH parameters (time/frequency locations or root sequence index) for each DL component carrier. From the PRACH transmission the eNB detects the DL carrier the UE is associated with. This option provides efficient DL resource usage as the random access response (RAR) will be transmitted only on one DL carrier. However, UL overhead is increased if different PRACH time/frequency locations are used for different carriers. If each carrier uses a different root sequence index, the UL overhead is not increased but the PRACH performance may be degraded [1]. 
· Option 2: Configure the same PRACH parameters for each DL component and eNB transmits RARs on all the DL carriers linked to the UL carrier. The content of RAR (temporary C-RNTI, UL grant etc.) on each DL carrier could be different. UE transmits Message 3 according to the information provided in RAR and eNB can detect the DL carrier the UE is associated with. This option avoids UL over-provisioning PRACH resources. However inefficient use of DL resources occurs due to RAR transmissions on all DL carriers. 
In Option 2, to eliminate further UL resource waste in Message 3 transmission, we propose that the UL grants in RARs on all DL carriers allocate the same RBs for Message 3 transmission but different temporary C-RNTIs for different carriers. In that case, eNB can tell the DL carrier the UE is associated with via the temporary C-RNTI in Message 3. 
· Option 3: Only one DL carrier is used for initial access, i.e., not all DL carriers transmit SCH. In this case not all DL carriers are backwards compatible. In addition, the cell search time could be longer.
3 Conclusions
If carrier backwards compatibility is required, Options 1 and 2 are preferred. When we have more DL carriers than UL, the resource waste on DL could be more affordable than that on UL. From this point of view, Option 2 is preferred over Option 1. To further minimize the UL resource waste in Message 3 transmission in Option 2, the above proposed scheme of RAR on different carriers assigning the same RBs but different temporary C-RNTIs for Message 3 could be used. 
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