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1
Introduction 
In RAN2 75bis meeting, following candidates are listed for MSG2 position solution in MTA random access.[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)


In our understanding, the agreement suggests that the cross carrier scheduling scenario should be supported, but the solution to MSG2 location is not determined yet. 
Finally, it is noticed that solution a and solution b2 brings a issue of an extended SCell common search space for SCell blind decoding  to address MSG2 PDCCH. Since the issue is in RAN1’s working scope, RAN2 already agreed to send an LS[2]. But to speed up the discussion, this paper discusses possible way forward on the issue based on various assumptions where SCell blind decoding is permitted or not.
2
Discussion
In this section, the cases of SCell blind decoding is not permitted and permitted are discussed separately. But, before diving into the discussion, the impact of contention-based RA is illustrated.  
If contention-based RA is adopted, for solution b1, b2, and b3, there is a common issue. When contention-based RACH is performed on the SCell, based on current specification, the eNB has no idea which UE is sending the preamble and therefore the eNB does not know which cell is the related PCell or SCell with PDCCH configuration. Some enhancements may be considered such as the eNB transmits PDCCH for the RAR on all cells with PDCCH configuration. But it is hard to find a practical way to address the issue.
Since solution a follows the current specification, it seems it is the only valid solution for contention-base RA. But, RAN2 may need to determine whether contention-based RA is needed or not first.
Proposal 1 Solution a is the only valid solution to support contention-based RA if RAN2 agrees contention-based RA is needed.

In the later discussion in 2.1 and 2.2, only contention-free RA is assumed.
2.1 If SCell blind decoding is permitted
Under the assumption in 2.1, all the four solutions work. 

Solution a is the simplest one following the current RACH procedure with a cost to increase blind decoding on SCell. However, solution a can not address the scenario of cross-carrier scheduling. In another sentence, with the current agreement in RAN2, if solution a is adopted, an additional method to address the cross-carrier scheduling scenario will still be needed.
In solution b1, UE should always decode PDCCH for RAR on PCell, no matter the RAR is transmitted for preamble received on PCell or SCell. However, the preamble set on PCell and SCell should be independent to each other,  and the preamble collision (same preamble used in Pcell and SCell at the same time) may be an issue. In addition, it is necessary for the UE to understand which cell the RAR is sent for when the PCell is not the scheduling cell in cross-carrier scheduling. Therefore, an identifier is needed in solution b1 for PCell to transmit PDCCH for SCell RAR, no matter the PCell is the scheduling cell for the SCell or not. The identifer may be a CIF which is already used in current specification or a RA-RNTI calculated based on the cell index [3] which does not add anything in current protocol flow. 

Solution b2 permits UE to receive RAR on the scheduling Cell. When the scheduling cell is PCell, it is solution b1; when the scheduling is the SCell (no matter it is the cross-carrier scheduling SCell or not), the extra blind decoding on SCell is needed. Therefore, it seems solution b2 changes more in the current specification than b1does.
In solubion b3, Msg2 PDCCH is addressed to C-RNTI (USS). Accordingly, not only the location of PDCCH for RAR is different from legacy system, but also the transmission format is changed.  But, due to the use of C-RNTI, the RA-RNTI collision in solution b1 is avoided. Therefore, the change caused by solution b3 to current RACH procedure is expected less than solution 1.
Observation 2: Solution b3 is expcted to have least impact on the current specification in solution b family.
Observation 3: Solution a seems simple when SCell blind decoding is permitted but it does not solve all the scenarios.

2.2 If SCell blind decoding is not permitted
Solution a follows the current design on PCell. Therefore, it has the least impact in terms of signalling flow but brings the issue of SCell blind decoding. Similarly, since solution b2 may require UE to decode PDCCH for RAR on the scheduling SCell  when cross-carrier scheduling is needed, the issue of SCell blind decoding will appear. Under the assumption in 2.2, both solution a and solution b2 are ruled out.
Observation 4: If Scell blind decoding is not permitted, solution a and solution b2 are ruled out.
For solution b1 and b3, the impact to the current specification is the same as that in 2.1.
3
Conclusion 
A summary of the disucssion above can be listed in the table below. 
	Solution number
	works when SCell blind decoding is not permitted ?
	works when SCell blind decoding is permitted?
	Works for Cross-carrier scheduling?
	Works well for contention based RACH?
	Impact to current protocol

	a
	No
	Yes 
	No
	Yes
	small

	b1
	Yes
	Yes
	Yes
	No
	medium

	b2
	No
	Yes
	Yes
	No
	medium

	b3
	Yes
	Yes 
	Yes
	No
	medium


Although b1 and b3 has similar impacts in terms of supporting scenarios and cases, solution b3 seems simpler since RA-RNTI identifier issue in b1 is avoided.
Proposal 1: Solution a is the only valid solution to support contention-based RA if RAN2 agrees contention-based RA is needed.
Proposal 2: Solution b3 should be the way forward for cross-carrier scheduling scenario.
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