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1. Introduction

Carrier aggregation has been adopted to provide larger transmission bandwidth for LTE-A. In case each component carrier has its own SCH/BCH, LTE/LTE-A UEs can camp on any of them. It is possible that a large number of UEs shall camp on the same component carrier, causing PRACH load congestion. In this contribution, we provide some analysis on this problem and propose that the UE behavior during initial access in carrier aggregated systems should be clarified.
2. Discussion

The UE behavior during the initial access procedure in carrier aggregated systems can be as following:

· UE performs cell search on the frequency raster of 100 kHz.

· After successful detection of SCH/PBCH/SIB on downlink CC #0, UE camps on downlink CC#0. 

· UE selects a preamble and a PRACH opportunity as configured on downlink CC #0, and initiates the random access procedure on the corresponding uplink CC#0.

· UE receives RACH response on the corresponding downlink CC.
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Figure1. The relation between DL CC and UL CC in initial access

Which component carrier a UE shall perform cell search first may not be specified. In one implementation, a UE may scan and search for SCH signals on the frequency raster sequentially. If a large number of UEs are behaving in the same way, then there is a high probability that they shall camp on the same downlink CC.

It is noted that all PRACH parameters are obtained from the BCH on the downlink CC where a UE camps on. An LTE-A carrier aggregated system is expected to provide services for significantly more UEs than an LTE system. If too many UEs camp on the same downlink CC, they shall transmit RACH preamble on the same corresponding uplink CC. This could cause PRACH congestion and performance degradation. Therefore, PRACH load balancing among component carriers may be required, which, however, is not supported in Rel-8. It is proposed to clarify how this issue can be resolved in LTE-A systems.
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Figure 2: Unbalanced load among component carriers
3. Conclusions
In this contribution, we discuss the UE behavior during initial access procedure. It is noted that PRACH load can be unbalanced in LTE-A carrier aggregated systems, which causes PRACH performance degradation. Therefore, we suggest RAN1 to clarify if such a problem can be solved by UE implementation or network operation. Otherwise, some specification work may be needed to resolve this issue. 
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