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1. Introduction

In the last RAN2#74 meeting, RAN2 discussed the need of contention based RACH [1]. However, it is FFS as follows:
	Agreements:

7: 
For PDCCH order trigger, nNon-contention RACH will be supported for Scell. 


- FFS if contention based RACH access will /will not be supported.


This document discusses the need of contention based RACH on SCell.
2. Discussion
The need of contention based RACH on SCell depends on the use-case for performing RACH on SCell. At first, we discuss whether UL data arrival case is necessary and whether other than PDCCH order is necessary. The last RAN2 meeting agreement on the use-cases for RACH on SCell is the following.
	Agreements:

1) Only network triggers RACH on Scell for (initial) time alignment purposes

-  
FFS for UL data arrival case, i.e. could UL data arrival ever trigger RACH on Scell ?

2) We will support network trigger for RACH on Scell by PDCCH order

- 
FFS whether also additional mechanisms for network order for RACH on Scell will be introduced


The need of UL data arrival case

There are two possible arguments to perform contention based RACH procedure on SCell for UL data arrival. One is to increase the candidate UL resources (preambles) in order to reduce the collision probability by distributing RACH load over PCell and SCell. The other is to reduce the latency to use UL SCell when UL SCell is unsynchronized and UL data is arrived. 

Regarding the increase of the candidate UL resources to inform UL data arrival, we don't see the need of this because CA enabled UE is only part of the UE in the cell at least Rel 10 CA scenario. The resource for UL data arrival should be reserved in PCell to cover all potential PCell RACH usage of all UE in the cell regardless of whether the UE is CA configured or not. For the CA scenario in Rel 11, there could be different usage but the conclusion should be driven after these scenarios are concluded.
Regarding the latency of SCell, we also don’t see the need of this behaviour. When UL SCell is unsynchronized and UL Data is arrived, potential merit behaviour is the UE sends scheduling request on PCell and contention based RACH in SCell simultaneously in order to reduce the latency to use SCell. However, since contention based RACH requires contention resolution, the latency to use SCell could be same or similar with the behaviour that eNB trigger non-contention based RACH on SCell after the reception of scheduling request in PCell. 

From above two perspectives, we don’t see the need of UL data arrival triggers SCell RACH.

The need of additional mechanism for network order for RACH on SCell

We don't see the need of additional mechanisms for triggering RACH on SCell by the network other than PDCCH order. As additional mechanisms, potential techniques are using MAC CE or RRC signalling. As PDCCH order is supported, we don't see the specific merit of MAC CE based trigger for RACH on SCell. The flexibility of the RACH resource is already possible by PDCCH order. Using RRC message based one would be to configure UE to perform RACH on SCell in certain conditions like when activated and when the synchronization is lost. It almost implies that UE is always synchronized on SCell, which is not efficient from power consumption perspective. We generally think that uplink transmission timing should be under the control of the network.
Therefore, we only see the need of network triggered RACH on SCell by PDCCH order if RACH on SCell is supported.
The need of contention based RACH on SCell

According to the above discussion, we can focus the discussion on only contention based RACH on SCell by PDCCH order. Compared with RRC based indication, PDCCH based indication of the resource (i.e. preamble) is more predictable on when actual RACH resource is used. Therefore, the period of dedicated resource consumption is shorter and the resource can be used for other UEs after the resource usage is finished. If RACH on SCell is used for UL data arrival or RRC triggered PRACH usage, statistical based resource sharing (i.e. contention based RACH on SCell) could be more useful because when the preamble resource is used is more uncertain but we now discuss only contention based RACH on SCell by PDCCH order. In such condition, we see network indicated resource sharing i.e. PDCCH with RACH resource indication is more efficient than contention based one. 
In addition, contention based RACH on SCell increases the delay to utilize SCell because contention resolution is necessary.
From above reasons, we don't see the need of contention based RACH on SCell. Note that we think no RACH on SCell itself is much better option as discussed in [4].
Complexity impact of contention based RACH on SCell
We see complexity is increased in contention resolution procedure to support contention based RACH on SCell.

There are two approaches on contention resolution procedure. One is to allow only one contention resolution procedure per UE in a given time. Then the overall delay to use SCell could be delayed. The other approach is to allow multiple contention resolution procedures per UE in a given time. This increases the complexity for both eNB and UE because the different state transition on each cell during RACH procedure makes large set of the whole UE states. To allow multiple contention resolution procedures could mean simultaneous RACH transmission between PCell and SCells. This increases the power control behaviour complexity for the power limitation case.
From above analysis, we propose as follows:
If RACH on SCell is supported:

Proposal 1: contention based RACH procedure on SCell is not supported.
Proposal 2: RACH on SCell for (initial) time alignment purpose is only triggered by network by means of PDCCH order.
3. Conclusions

This contribution discussed the contention based RACH on SCell and we propose as follows:
If RACH on SCell is supported:

Proposal 1: contention based RACH on SCell is not supported.

Proposal 2: RACH on SCell for (initial) time alignment purpose is only triggered by network by means of PDCCH order.
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