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1 Introduction 
In LTE-A, carrier aggregation is introduced to support wider bandwidth. Since the bandwidth of LTE-A system could be up to 100MHz, it will be configured with several component carriers, and at least one DL CC should transmit PSS, SSS and PBCH so that LTE/LTE-A UE can access the system. In this contribution, we discuss the potential problem of RACH load congestion and the corresponding solution for carrier aggregation.
2 Discussion
2.1 PRACH load congestion issue and the current solution
As we know, RAN1 decided that the random access procedure for initial access is identical to that in LTE Rel-8. Based on this assumption, the UE behaviour including cell search and initial access in LTE-A system can be as following without any specification changes:
Initial cell selection
· UEs scan the centre frequency with 100 kHz frequency raster. If the policy of scan is the same for all UEs, e.g. start from the lowest frequency raster, the UEs will camp on the same centre frequency.

· UEs detect the same PSS, SSS and PBCH, then camp on the same DL CC.
· UEs receive the same SIs including the same PRACH configuration on the same camped DL CC.
If the UE is still in the initial camped cell, and changes its mode from Idle to Connected, the initial access procedure could be:
Initial access

· Different UEs randomly select preambles separately according to the same PRACH configuration received in the DL CC.

· Different UEs receive the RACH response on the same DL CC paired with the UL CC on which they send the preambles. 
The above procedure may cause PRACH load congestion which has already been presented in [1] and [2]. Figure 1 is quoted from [2] as an example of the relation between DL CCs and UL CCs in initial access. A way to avoid PRACH load congestion is introduced in [2]. It is proposed that additional information could be signalled via SIs on all DL CCs, including number of aggregated CCs, centre frequency and bandwidth of each CC, linkage between each of the DL and UL CCs and corresponding Cell IDs, and PRACH configuration in each UL component carrier. Thus, LTE-A UEs could know the PRACH configuration in all the UL CCs in the system, and select a UL CC to send the preamble. Upon eNB receives the PRACH preamble successfully, it will send the response on the DL CC linked to the UL CC. However, the above solution will increase the SI overhead on all DL CCs. Considering the strict size of SI in the system; we will discuss a solution to avoid PRACH load congestion with much lighter overhead in SI on all DL CCs.

[image: image1.emf]SCH/

BCH

Component  Carrier

SCH/

BCH

SCH/

BCH

Downlink 

Uplink 

PUCCH

PRACH PRACH PRACH

0#

0# 1#

1#

N#

N#

Carrier Search


Figure 1: The relation between DL CC and UL CC in initial access
2.2 Optimized solution with significantly reduced SI overhead
We propose to just add the following information into the SIB:

· dl-CarrierFreq: centre frequency of other DL CCs in the cell.
· dl-Bandwidth: bandwidth of other DL CCs in the cell.

· Cell-ID: Cell-ID of corresponding DL CCs.

We specify that the above discussed “other DL CCs” are in the same consecutive band as initially camped DL CC in order to avoid downlink synchronization problem, and they are configured with different PRACH parameters. 

Then the procedure could be shown as follows:

Initial cell selection
· UEs scan the centre frequency with 100 kHz frequency raster.

· UEs detect the PSS, SSS and PBCH, then camp on the same DL CC.

· UEs receive the same basic SIs on initial camped DL CC, and LTE-A UEs could receive additional system information in order to know the necessary information to camp on all relative DL CCs.
Fast cell reselection

· Each LTE-A UE randomly selects a DL CC among the set of DL CCs indicated by eNB to camp on or selects a DL CC to camp on after receiving the additional information with predefined mechanism, e.g. there are N consecutive DL CCs in a cell, LTE-A UE could camp on #n DL CC among N consecutive DL CCs according to the formulation: IMSI MOD N=n, which is specified by system. 
· If the UE still selects initial DL CC to camp on, it will send preamble on the UL CC paired with initial camped DL CC according to received PRACH configuration. However, if UE turns to another DL CC to camp on after receiving additional system information on initial DL CC, then it will receive the corresponding system information, such as distinct PRACH configuration, and send preamble on the UL CC based on linkage between DL CC and UL CC. 

Initial access

· Different UEs randomly select preambles separately according to the different PRACH configuration received in the different DL CCs.

· Different UEs receive the RACH response on their corresponding DL CC that paired with the UL CC on which they send the preambles. 
Thus the PRACH congestion problem is resolved by distributing LTE-A UE into different uplink component carriers.
3 Conclusion 
Proposal: RAN2 should consider adding extra information in SIB in order to avoid PRACH load congestion.
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