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1
Introduction 
Since there is no discussion on RACH on multiple timing advance (MTA) in RAN2#76, the following candidates still remain from RAN2#75bis on the issue.[1]
“PDCCH for Msg2 on same cell as Msg1 (SIB2-linked):

a) Msg2 PDCCH addressed to RA-RNTI (CSS) on the same SCell as Msg1?
PDCCH for Msg2 on different cell than Msg1 possible (PDCCH-less SCell-only TA group supported):

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 addition, the following agreement is reached. 
	PDCCH for Msg2 on a different cell than Msg1 will be supported (cross carrier scheduling)


The agreement suggests that the cross carrier scheduling scenario should be supported, but how the RAR should be addressed is still uncertain. 
In addition, it is noticed that solution a and solution b2 brings a problem of the extended SCell common search space (CSS) for SCell blind decoding to address the MSG2 PDCCH. Since there is no conclusion on the issue in the reply LS from RAN1[2],  RAN2 has to find a way forward based on some trade off analysis.
Finally, whether or not contention-based RA should be supported is also a well recognized issue.
2
Discussion
2.1 The key issue
As shown in the introduction, several approaches were listed already. However, observed from previous discussions, it is not easy to select one solution directly among the approaches since too many factors are enrolled in various aspects. For instance, solution a implies contention-based random access (CBRA) is possible, solution b3 indicates a new MAC CE which may be simplified, and solution b1 and b2 suggests RAR on the scheduling SCell should be identified from that for cross-carrier scheduling.
In order to find a way forward, the problem may be checked in another view. Specifically, the focus should be on contention free random access (CFRA) since major issues are discussed under this scenario. After CFRA scenario solution is determined, it is not difficult to handle CBRA case.
Accordingly, the key issue may not be the location of RAR PDCCH but the MSG2 addressing mechanism in CFRA case. Therefore, the approaches in the introduction can be re-organized as two options as below. The related solutions are also listed in each option for better illustrations.
Option 1: Msg2 is addressed to RA-RNTI.  In this option, the traditional mechanism to identify RAR message is used as a base for a further enhancement.
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?

Option 2: Msg2 is addressed to C-RNTI (CSS). In this option, a new MAC CE could be used and simplified for RAR message transmission.
b3) Msg2 PDCCH is addressed to C-RNTI on the PCell or on an SCell configured with PDCCH?”
The discussion on option 1 and option 2 is targeting a unified solution for all the cases while minimizing the impact to the current specifications.
Observation 1: The key issue should be MSG2 addressing mechanism for a way forward.
2.2 Discussion on option 1
Not a new story, the advantage of option 1 is it reuses the legacy RAR mechanism and therefore minimizing the impact of MTA. But, the issue brought by option 1 is the potential RA-RNTI collision if the current RACH procedure is directly adopted. In details, when PDCCH of MSG2 is transmitted on the scheduling cell (typically PCell) rather than the RACH SCell, if a same RACH resource is used on both the SCell and the scheduling cell, the RA-RNTI to address the different MSG2 will be the same. 

Several solutions were discussed and two of them seemed more feasible. One is to expand the RA-RNTI space so that the RA-RNTI calculated in the MTA case fell in a different range from that in legacy procedure, and the other is to replace the temporary C-RNTI in the RAR with real C-RNTI to identify the RAR is for cross-carrier scheduling. 
Since approach one changes the RA-RNTI range and may bring a legacy support issue, we prefer to adopt approach two. But, some coordination on the corresponding RACH resource shall be considered for the choice. Specifically, the dedicated RACH preamble shall be coordinated between PCell and SCell [3]. Without the restriction, if the same RACH resource is used simultaneously by a R10 UE performing RACH on the scheduling cell and a cross-carrier scheduled R11 UE, since the R10 UE does not understand the real C-RNTI, the legacy UE will wrongly take the RAR for R11 UE as its own. Details of the coordination could be discussed further but no air interface impact will be caused.
Observation 2:  To make option 1 feasible, the temporary C-RNTI in the cross-carrier scheduled RAR should be replaced with real C-RNTI and the dedicated RACH preamble shall be coordinated between PCell and SCell.
2.3 Discussion on option 2
In option 2, Msg2 PDCCH is addressed to C-RNTI (USS). No matter the scenario is cross-carrier scheduling or not, the MSG2 is always transmitted in a new MAC CE on the preamble SCell, which makes a unified solution for all the cases.
However, compared to option 1, option 2 has more impacts on the current protocols.
Impact 1: HARQ is expected to be used for the MAC CE transmission. If the original RAR format is reused, when the MAC CE is not successfully transmitted, the UL grant contained for MSG3 may be wasted. On the other hand, if there is no UL grant transmitted, the transmission of MSG3 will be delayed.
Impact 2: In legacy RACH procedure, several random access responses can be included in one MSG2 message. In option2, since one MAC CE is only for one UE, RAR transmission efficiency is reduced.
As indicated in impact 1 and 2, it seems a new MAC CE to contain RAR is probably needed. For R11 UE, if option 2 is agreed, there will be two different methods to receive RAR. One is the traditional RA-RNTI address mechanism for RA preamble transmitted on PCell, the other is option 2 for random access on SCell for MTA. Since option 1 follows the traditional address method and also works well, we do not quite see an urgent need to adopt option 2.

Observation 3: Option 2 brings more impacts to the current protocols.
2.4 CBRA issues
If option 1 is agreed in RAN2, CBRA will be possible if further agreement is to support CSS on SCell [2]. But, if the determination in option 1 does not support CSS on SCell, CBRA will be ruled out.
In addition, if option 2 is selected, there will not be any space for CBRA since only USS on SCell is supported.
Observation 4: CBRA solution is easy to define after CFRA solution is determined.
3
Conclusion 
With all the discussions above, we have:
Proposal 1:  To minimize the impact to the current protocols, option 1 should be the way forward where Msg2 is addressed to RA-RNTI.
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