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Introduction

The multiple TA has been discussed as one of the enhancements about carrier aggregation in RAN2#73bis meeting. It has been agreed that RAN2 continues to work on RACH on SCell based solution [1].
In this document, we focus on describing the possible options for the RACH procedure initiation on SCell and briefly analyse impacts for them based on Rel-10 CA.
Discussion

In the current UE behaviour in Rel-10 CA, the RACH procedure is only initiated on PCell and it cannot be performed in parallel. For this restriction, the UE can perform the RACH procedure as same as Rel-8/9.

However several enhancements would be needed when the UE has to support the RACH procedure on SCell in Rel-11 CA.
1.1 Purpose of RACH on SCell
We think that the motivation to perform RACH on SCell is to adjust the UL timing for using SCells as available UL resources after SCell addition.
Thus we do not have to consider transmitting RACH on SCell during the RRC connection (re-)establishment procedures because the SCell is not configured until the completion of above procedures. Moreover the eNB can decide to allocate further UL resources for SCell based on the BSR included in the RACH SR procedure on the PCell. Therefore, it can work for UL data arrival without using RACH SR on SCell.
Therefore, we primarily consider the cases that the eNB decides on the need of using the RACH on SCell to adjust the UL timing. However the case that the UE decides the need of RACH on SCell will also be studied in Rel-11, e.g. autonomous TA maintenance for the deactivated SCell [2].

1.2 RACH initiation on SCell
There are 3 options that the eNB indicates the need of RACH on SCell to the UE in Rel-11 CA.
Option-1: PDCCH

As for this option, there is less signalling impact because basically it can reuse the current control structure in PDCCH. In addition, the UE already supports to initiate the RACH procedure when the UE receives the PDCCH order on PCell in Rel-10.

However the PDCCH order for the deactivated SCell is never indicated in Rel-10. Based on the Rel-10 procedure, SCell has to be implicitly activated before the random access procedure if it is allowed to initiate the random access procedure on the deactivated SCell by PDCCH. This should be avoided because RAN2 already decided to introduce the activation/deactivation MAC CE for reliability in RAN2#69 [3]. If PDCCH can use to activate the SCell for RACH, it obviously contradicts this agreement.
On the other hand, the PDCCH order for the already activated SCell can be introduced with a limited impact. It simply expends the monitoring of PDCCH order to the SCell which has a RACH configuration other than the PCell. Therefore we think that the PDCCH order for the activated SCell should be considered as a first option for RACH on SCell. Details are FFS, e.g. it is allowed to trigger RACH by cross carrier scheduling or not.
Option-2: MAC CE
There are two alternatives to initiate the RACH procedure i.e. an implicit indication by receiving SCell activation [4] and an explicit indication by introducing new MAC CE.
It is reasonable to initiate the RACH procedure implicitly when SCell is activated because the eNB precisely knows the need of the uplink radio resources on SCell which is not aligned the UL timing with PCell. In addition, there is no impact for Rel-10 signalling.

However this alternative should be studied further to avoid an unnecessary RACH transmission if the activation MAC CE is received for an already activated and UL timing synchronised SCell which has the RACH configuration. In addition, it is not clear that how the eNB allocates the RACH resources like a dedicated preamble for the UE before the SCell activation.
Another alternative is introduction of new MAC CE for triggering RACH on SCell. It may solve the problems above although some impacts are needed for the current signalling and procedure.
Option-3: RRC

If the eNB always requires initiating RACH on SCell at the timing of SCell addition, RRC signalling seems like a good way to notify the RACH initiation [5]. The random access is quickly initiated without SCell activation process therefore this may adjust UL synchronisation faster than the other options. In this case, the UE has to initiate the RACH procedure immediately after the RACH configuration is configured in the newly added SCell.
It is possible that the eNB explicitly indicates whether the UE initiates the RACH procedure on SCell after reconfiguration complete. This may need some enhancements on the message structures in the RRCConnectionReconfiguration to indicate the status of SCell with the RACH configuration (i.e. perform activation and RACH transmission or stay in deactivation). RAN2 also has to study the handling if the RACH procedure is not completed on SCell.
1.3 Proposals

From the analysis of the PDCCH order, at least SCell should not be activated by receiving the PDCCH order to ensure the same reliability as Rel.10. Thus we make the following proposal for the PDCCH order on SCell.
Proposal 1:
To initiate the RACH procedure on SCell, an implicit activation by the PDCCH order for the deactivated SCell should be avoided.
To initiate the RACH on SCell, the PDCCH order may require the limited impact for Rel-10 UE/eNB behaviour. Meanwhile we think the higher layer signalling approaches have some benefits although they require increasing a complexity for the current Rel-10 UE/eNB behaviours.

Therefore our proposals are as follows:

Proposal 2:
PDCCH order for the activated SCell should be supported for RACH initiation as a baseline.

Proposal 3:
RAN2 should study other approaches to indicate the need of RACH on SCell (i.e. RACH initiation by higher layer signalling from the eNB).

Conclusions
The following is a summary of our proposals:
Proposal 1:
To initiate the RACH procedure on SCell, an implicit activation by the PDCCH order for the deactivated SCell should be avoided.
Proposal 2:
PDCCH order for the activated SCell should be supported for RACH initiation as a baseline.

Proposal 3:
RAN2 should study other approaches to indicate the need of RACH on SCell (i.e. RACH initiation by higher layer signalling from the eNB).
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