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1
Introduction
In this contribution, we evaluate the potential gaps to be filled for cross scheduling for RA procedure on SCell if it is to be supported. The contribution only discusses non-contention RACH which was agreed as the baseline.
2
Discussion
RA procedure on SCell is shown in figure 1 with the issues to be discussed highlighted in red. 
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Figure 1: RACH on SCell
Step 0: PDCCH order
Even though in Rel-10 there is no cross scheduling for PDCCH order as RACH is only supported on PCell, there is already the CIF field in the format 1A if cross scheduling is configured for the SCell [1]. Thus no extra effort is expected to have CIF for PDCCH order.

Step 1: preamble

Upon receiving PDCCH order for the SCell, the UE transmits Preamble to the SCell. In Rel-10, we already defined an IE to configure PCell or SCell as the PL reference for UL power control [2], to avoid unnecessary PL estimation when PCell can be used for SCell as well. It is independent from cross scheduling feature. This should apply to all the UL transmissions including preamble. 
Proposal 1: the PL reference configured in the UplinkPowerControlDedicatedSCell-r10 is used as PL reference for preamble transmission.
Regarding to DL timing, as the UE anyway needs to sync to DL of the SCell for DL reception, SIB2 linked DL as DL timing reference always works. No new IE is needed for this purpose.
Proposal 2: SIB2 linked DL is used as DL timing reference for preamble transmission.
NOTE that DL timing and PL reference is common issues for the cases of with or without cross scheduling, thus Proposal 1 and Proposal 2 are general proposals for RACH on SCell.
Step 2: RAR

In Rel-10, there is no CIF for PDCCH addressed to SI-RNTI, P-RNTI and RA-RNTI. And as the UE is not required to receive system information/Paging/RAR from SCell, it does not monitor common search space of the SCells [1]. 
Possible options to support cross scheduling for RACH on SCell:
Option 1: Introduce CIF for PDCCH addressed to RA-RNTI for the case of PCell schedules SCell, and require the UE to monitor common search space of SCells when it is not cross scheduled. The PDSCH for RAR is from SCell, same as normal DL data. 
Impact: The total number of blind decoding will increase for both cross scheduling and non-cross scheduling. This would also imply that CIF should be specified for common search space.
Option 2: No CIF for common search space, PDCCH addressed to different RA-RNTIs are used to distinguish RAR for different serving cells. The PDSCH for RAR is from SCell, same as normal data. 

Impact: The current value range of (0001-003C), i.e., 60 RNTIs [3], is enough for FDD, where max 10 RA-RNTIs are required per cell. For TDD, the value range allowed for RA-RNTI might require extension. It shoud be noted that extension of the value range as such is not a problem since any RNTI value not used for RA-RNTI can be allocated as other RNTIs. It requires one PDCCH for RAR of each serving cell in the common search space of PCell. 
Option 3: PDCCH addressed to RA-RNTI remains same as Rel-10 (no CIF, only on PCell) and the PDSCH for RAR is from PCell with cell index in the RAR payload. This could also apply to the case of no cross scheduling configured for SCells as well to avoid monitoring common search space on SCells, i.e. RAR always from PCell.
Impact: New RAR format to be defined. Individual RARs for all the serving cells can be put in one PDU to save PDCCH overhead in common search space as they are scheduled withsingle PDCCH addressed to corresponding RA-RNTI. The dedicated preambles have to be shared between serving cells as the preamble used for the legacy UEs in the PCell cannot be reused for other UEs that are searching the preamble responses with the same RA-RNTI. 
As discussed in [4], we did not see a direct linkage between cross scheduling and need of different TA for a cell, it seems there are no reasons to exclude cross carrier scheduling for the scenarios requiring multiple TA. Based on the analysis above, it is feasible to support it. Option 1 which has PHY impact is not desired. For option 2 and option 3, the trade-off is between PDCCH load in the common search space and the amount of dedicated preambles for the serving cells.
Proposal 3: Support cross scheduling for RACH on SCell withoption 2 or option 3.
3
Conclusion
RACH on SCell is discussed in this contribution with the following proposals proposed:
Proposal 1: the PL reference configured in the UplinkPowerControlDedicatedSCell-r10 is used as PL reference for preamble transmission.
Proposal 2: SIB2 linked DL is used as DL timing reference for preamble transmission.

Proposal 3: Support cross scheduling for RACH on SCell with option 2 or option 3.
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