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1 Introduction
In RAN2 #75Bis, it is agreed that PDCCH for Msg2 on a different cell than Msg1 will be supported (cross carrier scheduling). RAN2 has discussed the following 3 solutions as candidate solution for cross carrier scheduling: 

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
In RAN2#76 meeting, RAN2 has sent LS to request RAN1 to explain the potential impact if the UE is required to monitor the common search space of an SCell for Msg2 during the RA procedure with respect to the number of blind decoding. 
In RAN1#67 meeting, RAN1 considers that monitoring the common search space of an SCell for Msg2 has some impact on the physical layer procedure, RAN1 would prefer not to increase the total number of blind decodes. But RAN1 has not reached the consensus on the complexity to enable monitoring the common search space on SCell for Msg2.
If monitoring the common search space of an SCell for Msg2 is not supported, then solution b2 will be ruled out. However, it is still an open issue if CBRA should be supported in the case that Msg1/Msg2 are in the different cell, if CBRA is supported, the CBRA RAR probably cannot be addressed by C-RNTI because eNB has no knowledge of the preamble ownership. 
So this document first discusses the need or possibility to support CBRA,  and give our preference on Msg2 monitoring and format on SCell based on the precondition that UE shall not monitor the common search space of SCell. 
2 Discussion
2.1 Need/Possibility to support CBRA
According to the conclusions from RAN2 meeting, only network triggers RACH on SCell. It seems sufficient to only support a trigger for the non-contention based random access procedure for a SCell due to additional delay and the contention-resolution complexity of the RACH procedure. In general, contention based RACH may be used for the cases when eNB has no available dedicated RACH preamble at the moment. Because it is possible that all dedicated random access preambles may be allocated to other UEs causing a temporary shortage when the network wants to use its UL resources. Alternately, it is also possible to configure a cell such that no dedicated random access preambles are reserved.

According to the use of the PDCCH order, in Rel8/9/10, if the network initiates UE to perform the contention based Random Access procedure by PDCCH Order, the preamble index field should be set to all '0', and additional RRC parameters as RACH common configuration “preamble Info” should be indicated in system information by rule. Subsequently, UE will select a PRACH and a Random Access Preamble according to the preambleInfo to perform the contention based random access procedure. 

In Rel11, because the RACH on SCell is only initiated by the network, the network knows the dedicated preambles status of the SCell. If eNB want to initiate the RA procedure on the SCell, but there is no available dedicated RACH preamble on the SCell at the moment, then it can allocate a common preamble and specify a PRACH resource to UE. Subsequently, UE will transmit the specified preamble considering it dedicated preamble due to impossible preambleInfo on the specified PRACH resource, when the network receives the specified preamble on the specified PRACH resource, it can identify UE according to the allocated preamble on this SCell, subsequently, the network can transmit the corresponding TA information to this UE as non-contention based random access, so there is no need to support CBRA.
Proposal 1:  There is no need to support CBRA.
2.2 Msg2 transmission and design for SCell based RA
If there is no need for UE to monitor the common search space of a SCell for Msg2, solutions b1 and b3 can work out the requirements.
· b1) Msg2 PDCCH addressed to RA-RNTI (CSS) on the PCell
If Msg2 PDCCH is addressed to RA-RNTI (CSS) on the PCell, then some potential collisions and confusions will exist at UE side because the same RA-RNTI and preamble can be allocated by different cells.
As illustrated in Figure 1, UE1 works on CC1 and CC2, UE2 works on CC1, CC3 and CC4, and UE3 works on CC1, CC2, CC3 and CC4. All the three UEs have common CC1 as PCell. Assume that these UEs are to perform the Random Access on the respective SCell, e.g. CC2 for UE1, CC3 for UE2 and CC4 for UE3. If the three UEs are allocated the same RA-RNTI and Preamble, collision and confusion will occur. 
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Figure 1
If the RA-RNTI is reused to initialize the scrambling sequence of PDCCH, then the Msg2 PDSCH is only sent on the PCell, then the RA-RNTI or the dedicate preamble should be different from different UEs belonging to the same PCell, or the RAR is extended to indicate the serving cell because there is no CIF in the PDCCH addressed by RA-RNTI.
 If the Msg2 PDSCH can be sent on the PCell or on the same SCell as Msg1 or on the any other SCell, the extend RA-RNTI should be used to indicate the serving cell because there is no CIF in the PDCCH addressed by RA-RNTI, then the C-RNTI range is shortened because more RA-RNTI values are reserved.

In this case, the complexity is increased and the system capacity is limited.
· b3) Msg2 PDCCH is addressed to C-RNTI (USS) on the PCell or on an SCell configured with PDCCH 

Considering that in case of CA, non-contention based RACH on SCell is only for obtaining UL synchronization and the UE is already allocated with single C-RNTI, the C-RNTI can be used to scramble CRC for Msg2.
In this case, network can deal with any collision since different CA UEs maybe scheduled on different resource block even on the same CC and network knows which UE with the C-RNTI is performing the PRACH transmission. The merit of this option is that it is in line with Rel-10 principles as it reuses the Rel-10 mechanism of scheduling that is Msg2 PDSCH can be sent on the PCell or on the same SCell as Msg1 or on the any other SCell. Furthermore, this solution can completely avoid RA-RNTI/ preamble collision and obviously improves system capacity.
· preference
Considering the scheduling flexible and system capacity, we slightly prefer b3.
Proposal 2:  Solution b3 will be supported, i.e. Msg2 PDCCH is addressed to C-RNTI (USS) on the PCell or on an SCell configured with PDCCH
In addition, in Rel8/9/10, the HARQ feedback for Msg2 transmission is not supported, and it is based on the RAR window to receive the RAR, and the RAR window size (2, 3, 4, 5, 6, 7, 8, or 10ms) is used. If Msg2 PDCCH is addressed to C-RNTI, the Msg2 PDSCH can be transmitted as the same as the data, then HARQ feedback should be supported and if the RAR window is reused, the RAR window size range should be redefined to satisfy the need for SCell RAR retransmission.

Proposal 3:  If the Msg2 PDCCH is addressed to C-RNTI, HARQ feedback for Msg2 transmission should be supported and the RAR window size range should be redefined.
Certainly, the PDSCH content format carrying the TA value should be redefined, several alternatives are provided follow:
Alt 1: Use the existing MAC subheader, define a new MAC CE only including absolute 11-bit TA value or use the existing RAR format to carry the TA value, a new LCID in MAC subheader should be introduced.
Alt 2: Use the existing TAC LCID, define a new MAC CE to carry the TA value, the first bit is defined as T, and T is set to 1 to distinguish the new MAC CE from the TAC MAC CE.
Alt 3: Use the existing TAC LCID, define a new MAC CE only including absolute 11-bit TA value or use the existing RAR format to carry the TA value, use the reserved R bit in the MAC subheader to distinguish the new MAC CE.

In general, the LCID resource is very precious, it is possible to not introduce a new LCID; we slightly prefer to use the existing TAC LCID.
Proposal 4: If the Msg2 PDCCH is addressed to C-RNTI, the existing TAC LCID can be reused.
3 Conclusion

From the above analysis, almost all MAC functions can be applied with small modification to support the no available dedicated RACH preamble cases on SCell by PDCCH order. In the solutions intercepted from the meeting notes, we would prefer to have Msg2 PDCCH is addressed to C-RNTI.

Proposal 1: There is no need to support CBRA. 
Proposal 2:  Solution b3 will be supported, i.e. Msg2 PDCCH is addressed to C-RNTI (USS) on the PCell or on an SCell configured with PDCCH
Proposal 3:  If the Msg2 PDCCH is addressed to C-RNTI, HARQ feedback for Msg2 transmission should be supported and the RAR window size range should be redefined.
Proposal 4:  If the Msg2 PDCCH is addressed to C-RNTI, the existing TAC LCID can be reused.
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