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1 Introduction

In LTE-A a UE can, unlike in LTE, be configured with multiple UL Component Carriers (CCs). As random access resources can be available on one or more of these UL CCs it should be considered whether a UE can perform random access on more than one uplink CC and how to select random access resources. 
2 Random access with Carrier Aggregation

For backwards compatibility the eNB must configure Random Access resources on, at least, all uplink CCs which are intended to be used by Rel-8 or Rel-9 UEs.
2.1 Random access on one or more than one CC
While restricting random access to a single UL CC would be possible and simple, there are a number of advantages with enabling random access on more than one CC. In particular we note the potential for improving:

1. latency;

2. load balancing; and

3. capacity.

If a UE may perform random access on more than one CC, a UE can be provided with more frequent random access opportunities without increasing the amount of random access resources provided per (possibly backwards compatible) CC. 

If a UE may perform random access on more than one CC, random access load can be distributed dynamically across different CCs.

If a UE may perform random access on more than one CC, pooling of random access resources is achieved leading to trunking gain.

Proposal 1: For load balancing and low latency it is proposed that the UE can use RA resources on more than one UL CC, where configured.
2.2 Random access resource selection

For UE initiated random access attempts, a Rel-8 UE selects the first
 subframe where there is a PRACH. If multiple PRACHs are available in this subframe it randomly picks one of these. For FS2 there is an additional load distribution mechanism where UE selects randomly among PRACHs available in the first possible subframe and the two following subframes. 

The distribution of random access attempts in time and frequency provided by the Rel-8 rules can be used also for random access resource selection where the UE can use random access resources on multiple CCs.

Proposal 2: It is proposed that the UE chooses RA resource among the RA resources available on any configured uplink CC according to Rel-8 RA resource selection principles.

NOTE:
The principle for frequency domain RA resource selection used for FS2 in Rel-8 is extended to carrier aggregation (for both FS1 and FS2).

For network initiated random access, a Rel-8 UE can be provided with a dedicated random access preamble for contention-free access. If the UE can perform random access on more than one CC, it should be considered whether an assigned random access preamble is valid on all CCs or only on a specific CC. While validity on all CCs could be beneficial from a latency point of view, restricting validity to a specific CC improves capacity. Since there should be no collisions with dedicated preambles and eNB can select a suitable CC, it is envisioned that latency will be low for both approaches. Thus, it would seem natural to restrict the validity to a specific CC.

Proposal 3: It is proposed that a dedicated preamble is valid for a specific CC.

3 Proposals
RAN2 is kindly asked to consider the following proposals with respect to random access and carrier aggregation:
Proposal 1:
For load balancing and low latency it is proposed that the UE can use RA resources on more than one UL CC, where configured.
Proposal 2:
It is proposed that the UE chooses RA resource among the RA resources available on any configured uplink CC according to Rel-8 RA resource selection principles.
Proposal 3:
It is proposed that a dedicated preamble is valid for a specific CC.


� Considering restrictions and limitations with respect to, e.g., timing and PRACH configuration.
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