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Discussion and decision 
1 Introduction 
In the last meeting, it was agreed that PDCCH for Msg2 on a different cell than Msg 1 will be supported (cross carrier scheduling). An LS to RAN1 was also sent to ask them it would be possible to support the following with reasonable complexity: monitoring the common search space of an SCell (assumed defined) for Msg2 during the RA procedure with respect to the number of blind decodes [2].
In this contribution, we present our views on the solutions currently under discussions in RAN2 for MSG2 location for SCell RA:
b1) Msg2 PDCCH addressed to RA-RNTI (CSS) on the PCell

b2) Msg2 PDCCH is addressed to RA-RNTI (CSS) on a scheduling P/SCell of the SCell of Msg1
b3) Msg2 PDCCH is addressed to C-RNTI (USS) on the PCell or on an SCell configured with PDCCH
2 Discussions
We present our views on the three solutions below.
b1) Msg2 PDCCH addressed to RA-RNTI (CSS) on the PCell
The solution of Msg2 PDCCH on the common search space of the PCell for all sTAGs always regardless of whether cross-carrier scheduling is needed will increase the load and the blocking probability on the PCell’s common search space. Since the common search space can overlap with the UE-specific search space, it will also increase the load and the blocking probability of UE-specific PDCCH of the PCell. 

In addition, since the UE can continue to receive PDCCH from the SCell for normal UL grant/DL assignment at the same time, this solution breaks a long-standing Rel-10 principle that no two cells can schedule the same cell at the same time.
Given the above, Solution b1 is not preferable.
b2) Msg2 PDCCH is addressed to RA-RNTI (CSS) on the scheduling P/SCell of the SCell of Msg1
The solution of Msg2 PDCCH on the scheduling P/SCell of Msg1 follows the principle of Rel-10 cross-carrier scheduling. The corresponding Msg2 is also transmitted on the scheduling P/SCell.
When cross-carrier scheduling is not configured, it requires the common search space of the SCell to be defined and the UE should monitor the common search space of the SCell for Msg2 PDCCH. Potential increase in the number of blind decodes when cross-carrier scheduling is not configured has been raised as a concern. To put things in perspective, the additional number of blind decodes for an SCell is 6 per DCI format if the common search space is monitored for the SCell for Msg2 (12 if both DCI format 1C and 1A are monitored), on top of 32 that the UE has to do for the UE-specific search space (or 48 if UL MIMO is configured).  Despite the increase, the total number of blind decodes for SCell is no worse than that of the PCell, i.e. the max number of blind decodes that the UE has to perform for a cell is not increased. Moreover, multiple TA is for advanced UEs that are capable of inter-band UL carrier aggregation, the extra increase of 6 or 12 blind decodes is quite acceptable. 
When cross-carrier scheduling is configured, the Msg2 PDCCH is transmitted on the scheduling cell, which can be the PCell or another SCell. The number of blind decodes is not increased in this case. However, since the Msg2 PDCCH for more than one cell can be transmitted on the same cell, if the same RACH resource was used by two UEs for preamble transmission on two different cells, ambiguity of which UE the Msg 2 PDCCH is intended for occurs [3]. Two solutions have been identified:
1. RA-RNTI range is extended

2. RAR is extended to include CIF

Both solutions can work and have their pros and cons. Which solution to be adopted if Solution b2 is agreed can be further discussed.
b3) Msg2 PDCCH is addressed to C-RNTI (USS) on the PCell or on an SCell configured with PDCCH
Among the three solutions, the solution of Msg2 PDCCH being addressed to C-RNTI on the UE-specific search space on the PCell or on an SCell configured with PDCCH represents the biggest departure in design from the Rel-8/9/10 RACH procedure. For this solution, not only that the Msg2 PDCCH is no longer addressed to RA-RNTI, a new type of MAC CE to carry Msg2 is also needed. As such this solution requires the largest change in the specification and also incurs the most significant implementation and testing effort. Therefore, stronger justification is required on accepting this solution especially if other alternatives that more adhere with the Rel-8/9/10 principles are available.
Since Msg2 PDCCH is addressed to C-RNTI in the UE specific search space, it also cannot support contention-based random access, and even prevent the support of it in the future release. Therefore, it is also the most restrictive solution in this sense.
3 Conclusions
We presented our views on the issue of Msg 2 location for SCell RA and would like to propose the following:
1. Msg2 PDCCH is addressed to RA-RNTI (CSS) on the scheduling P/SCell of the SCell of Msg1;
2. The solution for the preamble ambiguity when cross-carrier scheduling is configured is FFS. 
4 Reference

[1] RAN2#75bis Chairman’s Notes
[2] R2-115635

“LS on RACH procedure on SCell”,
RAN2
[3] R2-115351

“Discussions on Multiple TA Scenarios and Requirements”,
 Samsung

[4] R2-114165

“Cross-carrier scheduling of RACH”, 
Samsung








































































Page 1

