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Discussion and decision 
1 Introduction 
One of the open issues for Rel-11 CA multiple TA is the support of cross carrier scheduling of RACH. There is a need to support random access procedures on the SCell in the case the downlink physical control channel of the SCell is suffering from excessive interference thereby rendering the channel unreliable for signal reception at the UE. This is the case when CA based heterogeneous networks are deployed. In this case, the network will need to rely on the cross-carrier scheduling feature in order to carry out a random access procedure for the SCell. 
With cross-carrier scheduling configured, the UE is required to correctly identify and receive the RACH messages intended for the UE (i.e. Msg 0, 2), with the correct target cell of the random access procedure. 
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Figure 1: Problem of differentiating the target cell for the PDCCH order and the RAR when cross-carrier scheduling is configured
In this contribution, we discuss the issues involved in supporting cross-carrier scheduling of RACH. We assume only non-contention based RACH.
2 Summary of Rel-10 cross-carrier scheduling support
A summary of what is possible in Rel-10 and what can be readily extended to Rel-11 is provided below.

0. PDCCH order (message 0) sent by the eNodeB to the UE to initiate a random access procedure

a. The PDCCH order can optionally indicate dedicated RA Preamble for the case of non-contention based random access procedure

b. The PDCCH order is transmitted using DCI format 1A with the CRC scrambled by C-RNTI in both the common and the UE-specific search spaces.

c. Enabler is provided in Rel-10 to for the DCI format to carry Carrier Indicator Field (CIF) if cross-carrier scheduling is configured.

=> Cross-carrier scheduling for PDCCH order can be readily supported in Rel-11 with the inclusion of CIF in the DCI format.

1. Random access preamble transmission (message 1) by the UE on Physical Random Access Channel (PRACH)

a. This is performed by the UE on the UL carrier as indicated by the CIF in the PDCCH order.

2. Random Access Response (message 2) sent by the eNodeB to UE

a. The RAR contains the 11-bit timing advance command  

b. The RAR grant is transmitted using DCI format 1C/1A with the CRC scrambled by RA-RNTI in the common search space 
=> In Rel-11, UE is not able to identify for which target cell the RAR is for.

3. Scheduled transmission (message 3) by the UE

a. This is performed by the UE on the UL carrier as indicated by the RAR (message 2).

3 Target cell identification for RAR
For non-contention RACH, it should be possible to reuse the same set of dedicated RACH resources for different cells.
Proposal 1: For non-contention RACH, it should be possible to reuse the same set of dedicated RACH resources for different cells.
As mentioned in Section 1 and 2, an issue for cross-carrier scheduling of RACH is the identification of the target cell of RAR. Two candidate solutions are presented below:
1. In addition to the time and frequency resource of the PRACH, the computation of RA-RNTI also takes into account multiple cells, e.g. RA-RNTI=1+t_id+10*f_id+60*cell_id
2. x-bit cell id which indicates the target cell for the RAR is included in MAC RAR PDU
In our view, Solution 1 is simple and can effectively resolve the target cell problem. Solution 2 has greater specification and implementation impact and hence is not preferred.
Proposal 2: In addition to the time and frequency resource of the PRACH, the computation of RA-RNTI also takes into account multiple cells, e.g. RA-RNTI=1+t_id+10*f_id+60*cell_id, where 0≤ t_id <10, 0≤ f_id< 10 and 0≤cell_id<8.
4 Conclusions
In this contribution, we discussed the issues involved in supporting cross-carrier scheduling of RACH, assuming non-contention-based RACH. Our proposals are as follows:
Proposal 1: For non-contention RACH, it should be possible to reuse the same set of dedicated RACH resources for different cells.
Proposal 2: In addition to the time and frequency resource of the PRACH, the computation of RA-RNTI also takes into account multiple cells, e.g. RA-RNTI=1+t_id+10*f_id+60*cell_id, where 0≤ t_id <10, 0≤ f_id< 10 and 0≤cell_id<8.
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