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1. Introduction
At RAN#51 in Kansas City, a new Work Item “LTE Carrier Aggregation Enhancements” (RP-110451) [1] was approved for Release 11. The option of introducing multiple uplink Timing Advances is treated as a mandatory function in the scope of this Work Item.
At recent meetings, some initial discussions against multiple TA have taken place, and the following agreements were reached:

· TA group concept is introduced, one TAT per TA group
· RAN2 will work on RACH on SCell based solution, no parallel RACH procedures for a UE
· Only network triggers RACH on SCell for (initial) time alignment purposes and for UL data arrival
· PDCCH order initiated RACH supported on SCells, FFS if any other mechanism will be introduced

· FFS on the PDCCH/PDSCH location of Msg2

This contribution addresses the issue of cross-carrier RACH procedure on SCell, including the location of RA messages, the relationships between them and restriction conditions.
2. Discussion
2.1
RACH allowed on any SCell?
To start with, the current PDCCH initiated random access procedure for single-carrier scenario can be summarized as in Figure 1. For contention-free RA, a dedicated preamble is allocated to the UE and contention resolution is not needed, only Msg0/1/2 are needed in this case. For contention based RA, PDCCH order only carries a command for the UE to initiate an RA procedure, without assignment of a dedicated preamble, in this case Msg0/1/2/3/4 are all needed.
With the introduction of TA Group and RACH on SCell in Rel-11, the first question is how many SCells are allowed to initiate RA procedure. The following options can be identified:
· Option 1: Only a single cell is allowed to perform RA procedure in a  TA group
· Option 2: Any of the cells in a TA group is allowed to perform RA procedure
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Figure 1: PDCCH Order initiated Random Access procedure

Option 1 is consistent with the Rel-10 RA behaviour, which only allows PCell to perform random access. In Rel-11, for the TA group with PCell, it is reasonable to inherit the Rel-10 principle to only keep PCell as RA cell, which is also aligned to Option 1. In terms of configuration, this option only requires eNB to configure PRACH information of a single cell in a TA group, the signalling overhead is reasonable.

For Option 2, the following issues have to be considered:

· Issue 1: The PRACH information for more than one SCell needs to be configured by RRC signalling, the signalling overhead is higher than Option 1.

· Issue 2: For the TA group with PCell, if more cells are allowed to initiate random access, PCell will not be the only timing reference, and in some cases it may even need to borrow UL timing from an SCell, this is not aligned to the principle in Rel-10.
As a conclusion of the above analysis, it is more reasonable to allow RA procedure on a single cell of a TA group. For the TA group with PCell, PCell is naturally the RA cell; while for the TA group with SCells, only one SCell is allowed to perform RA procedure.
Proposal 1: In a TA group, only one cell is allowed to initiate RA procedure.

Contribution [2] discussed the issue on the number of timing reference cells in a TA group, and proposed to have a single timing reference cell in a TA group; the timing reference cell is configured by the network, and all the other cells in the same group lock their UL timing to the reference cell. With this principle, the timing reference cell proposed in [2] is exactly the RA cell in a TA group. With this association, it is natural to take the DL CC of the RA cell (timing reference cell) as pathloss reference. There is no need to find any other cell, such as PCell or any other SCell, as pathloss reference. For the TA group with PCell, this is also reasonable since the pathloss reference cell is the PCell, which is aligned to the Rel-10 principle.
Proposal 2: The DL CC of the RA SCell is the pathloss reference of the SCell.
2.2 Necessity of contention based RA
At recent meetings, it has agreed that the RACH procedure initiated by PDCCH order is used for the (initial) time alignment purposes and for UL data arrival.

For the PDCCH order initiated RA procedure, eNB can guarantee the availability of dedicated preamble in most of the time. Even in the case when the number of reserved dedicated preambles is limited, eNB can postpone the initiation of RA procedure by delaying the transmission of PDCCH order, this delay should be acceptable for the data services. In this sense, the possibility of contention-based RA procedure can be excluded from the standardization point of view, this can help to simplify the UE and network implementation.

Proposal 3: Contention based RA procedure does not need to be supported in the SCell.
2.3
Location of PDCCH/PDSCH for Msg2
At RAN2#74 meeting, the following agreements have been reached:

· Msg0 will be sent on the scheduling cell for this Scell;

· Msg1 is sent on the UL of the concerning Scell;

· PDCCH/PDSCH location of Msg2 FFS.

It has been decided that Msg0/Msg1 can be located on different SCells following the cross-carrier scheduling relationship. Now the main issue is whether PDCCH and PDSCH of Msg2 can be located on other cells than Msg1. Two options can be identified:
· Option 1: SIB2-linkage

· Option 2: Cross-carrier scheduling
For Option 1 which adopts SIB2-linkage, the relationship between Msg1 and Msg2 is simple, but UE has to monitor the common search space of the SCell on which the preamble was sent. While in Rel-10, UE does not need to monitor the common search space of any SCell. Some concerns were raised that the additional blind decoding may not be acceptable for the UE by the UE implementation, this may drop into the scope of RAN1 evaluation. However, from a system point of view, it seems that monitoring PDCCH with RA-RNTI for RAR does not necessarily mean the increase of UE complexity, since during the RA window UE does not need to monitor the UE-specific search space, even less blinding decoding is required than the normal case. In a word, it should be reasonable for the UE to monitor CSS only in RA window and monitor DSS for the rest of the time. Therefore, in the current stage it seems there is no significant impact to the UE in terms of blind decoding.
Observation 1: The location of Msg1 and Msg2 can follow SIB2-linkage, in this case the PDCCH and PDSCH of Msg2 is sent on the same carrier.
The application of Option 1 relies on the configuration of PDCCH in a cell of the TA Group. However, for the scenarios where none of the cells in a TA group is configured with PDCCH, e.g., in some HetNet scenarios, the RA cell is not able to send PDCCH to the UE. To receive RA Response message, standard has to allow cross-carrier scheduling of RA Msg2. To well support the possible HetNet scenarios without PDCCH configured in any cell of a TA group, Option 2 should not be excluded as well.
Observation 2: Cross-carrier scheduling of RA Msg2 should be supported for the scenarios with no PDCCH configured in any cell of a TA group.
According to the above discussion, neither of Option 1 or Option 2 is excluded. Since Option 1 can be treated as a special case of Option 2, in principle cross-carrier scheduling is supported in Rel-11.

Proposal 4: Cross-carrier scheduling of RA Msg2 should be supported in Rel-11.

3. Conclusion
This contribution discussed the issues related to cross-carrier scheduling of RACH on SCell, the following suggestions are given:
Proposal 1: In a TA group, only one cell is allowed to initiate RA procedure.

Proposal 2: The DL CC of the RA SCell is the pathloss reference of the SCell.

Proposal 3: Contention based RA procedure does not need to be supported in the SCell.

Proposal 4: Cross-carrier scheduling of RA Msg2 should be supported in Rel-11.
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