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1   Introduction
In RAN2 #75 and #75bis meeting, the location issue of msg2 for RA on the SCell was discussed. Many solutions [1] [2] were proposed and discussed. It was agreed:
 PDCCH for Msg2 can be sent on a different serving cell than the SCell in which the preamble was sent.
But it is FFS which one among the solutions supporting above agreement should be introduced. In this document, we further discuss and compare the available solutions. 
2   Discussion
In previous RAN2 meeting, many solutions supporting corss-scheduling have been proposed. Here we further classify them as following:

· Solution 1: Msg2 PDCCH is addressed to RA-RNTI (CSS) on the scheduling Cell/PCell  + new Msg2 with cell index
· Solution 2: Msg2 PDCCH is addressed to RA-RNTI (CSS) on the scheduling Cell/PCell + updated RA-RNTI calculation
· Solution 3: Msg2 PDCCH is addressed to C-RNTI (USS) + new MAC CE
As discussed in the contribution [2], these solution 1 and 2 are not suitable for contention based RA due to the too much complexity and resource waste.  The solution 3 is inherently unsuitable for the contention based RA. Therefore in the following discussion, we focus on the comparison assuming only CFRA is supported.
And for solution1 and 2, two variations are available w. r t. whether the PDCCH is sent on Pcell or on scheduling cell, but in this discussion, we do not distinguish them since it can wait for the LS response on [3] from RAN1
Solution 1: Msg2 PDCCH addressed to RA-RNTI (CSS) on the scheduling SCell/PCell + new Msg2 with cell index
In the solution 1, The RAR or the subhead of RAR should be extended with cell index for distinguishing the same preamble from different carrier. In this way, one PDCCH can be shared by RA responses for cross-scheduled different carriers, but at the same time  it means that the extended RAR and legacy RAR should be careful multiplexed together to make sure the decoding of legacy UE for legacy RAR..

The specification/implementation impact:

· To introduce the Non-UE specific cell index; [RRC]
· To extend the RAR or the subhead of RAR;[MAC]
· The new requirement to multiplex/de-multiplex the extended RAR and legacy RAR; [MAC]
· To start monitoring RA-RNTI scrambled PDCCH on PCell/scheduling cell after preamble is transmitted on an Scell; [PHY]
Solution 2:  Msg2 PDCCH is addressed to RA-RNTI (CSS) on a scheduling Cell/PCell + updated RA-RNTI calculation.
The main idea of the solution 2 is assigning the new RA-RNTI in order to distinguish the PRACH channel from different cell. Once a R11 UE send a  preamble on the SCell, the UE can monitor the PDCCH scambled by extended RA-RNTI on the PCell or scheduling cell for Msg2. this would increas the RA-RNTI  a lot. Moreover, separated PDCCH is needed for different carrier’s RA response, and then will increase the PDCCH consumption so that the PDCCH blocking probabilty will be increased.

The specification/implementation impact:

· To introduce the Non-UE specific cell index; [RRC]
· Extended RA-RNTI calculation formula are introduced and More RA-RNTIs are consumed; [MAC];
· Separated PDCCH for RA response w.r.t difference cells, and then the PDCCH blocking proability increas; [PHY] 

· start monitoring new RA-RNTI scrambled PDCCH on PCell/scheduling cell after preamble is transmitted on an SCell; [PHY]
Solution 3: Msg2 PDCCH is addressed to C-RNTI (USS) + new MAC CE
The main idea of the solution 3 is that the RAR for RACH on SCell is sent as a dedicated MAC CE, which then can be sent on any activated serving cell and scheduled by PDCCH scrambled by C-RNTI.  The new MAC CE can be multiplexed in any TB and transmitted on any activated serving cell as normal data. 
The main specification impact:

· To introduce one new MAC CE; [MAC]
· Msg2 reception for SCell RA should be based on the detection of  the new MAC CE instead of RAR;[MAC]
· To do noting for PHY layer after the preamble on an SCell is transmitted on an SCell;[PHY]
Based on the above discussion and comparison, we can see the solution 3 only has the limited impact on MAC layer. Solutions 1 and 2 have impact on all layers.  Therefore we propose:

Proposal: Msg2 PDCCH is addressed to C-RNTI (USS) and a new MAC CE for Msg2 is introduced. 

3   Conclusion
In this contribution, we discuss and compare the detailed solution for cross-scheduled Msg-2. We have the following proposals:
Proposal 1: Msg2 PDCCH is addressed to C-RNTI (USS) and a new MAC CE for Msg2 is introduced. 
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