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1. Introduction

In R2#69, there are two agreements regarding multiple PRACH’s when carrier aggregation (CA) is configured.
· UE can be configured with multiple RACH on PCC and/or SCC’s
· For “UL data arrival” and “DL data arrival with contention based access” UE can select from the configured RACH’s which one to use, at least from the RACH’s which correspond to an activated DL CC. 
-   FFS if RACH’s correspond to deactivated DL CC can be selected
In this document, we discuss how to select PRACH resource if more than one PRACH resource are configured..
2. Discussion 
For contention-free RA procedure,

When eNB send UE  a command (e.g. PDCCH order or HO message) to trigger a RA procedure, it’s reasonable to let UE know which PRACH resource of an UL CC is used to send the dedicated preamble. Both explicit or implicit way (e.g. linkage between DL/UL CC) are feasible. Considering the flexibility, it is proposed to use an explicit way to indicate which UL CC is used for RA procedure.
Proposal 1:    For contention-free RA procedure, UL CC identity is included in a command to let UE know which UL CC is applied for the dedicated preamble.
For contention-based RA procedure,
In R2-101058 (CATT), it is mentioned that potential UL CC selection criteria are such as completely random, considering coverage and link quality of CC etc. 
In R2-101304 (InterDigital), it provides some potential options (e.g. randomly) to select RACH configuration and thinks that a deterministic rule would allow the eNB to predict and control RACH loading.
In R2-101039 (Samsung), it indicates several possible ways considering the first incoming PRACH resource, or low pathloss of UL or the linked DL CC.
In R2-101388 (Alcatel-Lucent), it is mentioned that UL CC selection will probably help in distributing the PRACH load. And there could be possibly different ways of selecting this CC, e.g. randomly, fix to UL PCC.
In R2-101528 (Ericsson), it is proposed to reuse/extend Rel-8 mechanism (i.e. select the first incoming PRACH for FDD and the load distribution method for TDD) for carrier aggregation.
It can be seen that random selection, the first incoming PRACH resource and reusing Rel-8 TDD mechanism are potential candidates. However, from eNB point of view, they may result in unbalanced loading of PRACH resource. So we also provide another option which optimizes the completely random selection so as to achieve a better balance of PRACH loading. Please refer to Fig. 1 as an example.
· For the mechanism of the first incoming PRACH, if more than one PRACH are configured in the same subframe, UE just randomly selects one of them with equal probability. It can be seen that the ratio of PRACH usage of different PRACH configurations could be quite different from the ‘proper’ ratio. (e.g. the proper ratio of usage of PRACH a to b should be 1 to 3 but it’s 1 to 9 in the example.)
· For the mechanism of reusing Rel-8 TDD, UE randomly selects, with equal probability, one PRACH from the configured PRACHs available in the first subframe where there is a configured PRACH and the next two consecutive subframes. It can be seen that the ratio of PRACH usage of different PRACH configurations is not closed to the proper ratio in some conditions. (e.g. the proper ratio of usage of PRACH e to f should be 1 to 3 but it’s 3 to 17 in the example.)
· For the mechanism of random selection with a weight, UE randomly selects one PRACH configuration with different probabilities based on a weight and then select the first incoming PRACH resource of the selected PRACH configuration. The weight of a PRACH configuration is based on the number of chances to send a preamble within 20 ms. This method achieves the best balance of PRACH loading.
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Fig. 1: A example of selecting PRACH resource
The table below shows a simple/unjustified comparison of these methods from the viewpoint of latency, balance of PRACH loading, and complexity. Considering all aspects, reusing Rel-8 TDD or random selection with a weight seems better.
	
	The first coming PRACH
	Reusing Rel-8 TDD
	Completely Random selection
	Random selection with a weight

	Latency
	☆☆☆☆☆
	☆☆☆☆
	☆☆
	☆☆☆

	Balance of PRACH loading
	☆
	☆☆☆
	☆☆
	☆☆☆☆

	Complexity
	☆☆☆☆
	☆☆☆
	☆☆☆☆
	☆☆☆


Proposal 2:   Reusing Rel-8 TDD mechanism or Using random selection with a weight for selecting PRACH resource when more than one PRACH resource is configured for carrier aggregation.
3. Conclusion
In this document, we discuss several methods of selecting PRACH resource for carrier aggregation and have the following proposals.
Proposal 1:    For contention-free RA procedure, UL CC identity is included in a command to let UE know which UL CC is applied for the dedicated preamble.
Proposal 2:   Reusing Rel-8 TDD mechanism or Using random selection with a weight for selecting PRACH resource when more than one PRACH resource is configured for carrier aggregation.
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