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1. Introduction
RAN2 discussed enhancements of RA procedure in Rel-11 for supporting multiple TA and decided to be FFS on the PDCCH/ PDSCH location of Msg2 [Ref1]. After the taking long discussions in RAN2, RAN2 sent an LS in R2-115635 [Ref2] and received a response LS in R2-120010 [Ref3]. This contribution look at this issue w.r.t PDCCH search space monitoring on SCell and then propose a possible way forward to conclude this issue.
	Agreement (#75 meeting):
8: 
Msg0 will be send on the scheduling cell for this Scell


Msg1 is sent on the UL of the concerning Scell
PDCCH/PDSCH location of Msg2 FFS.
The LS in R2-115635 (#76 meeting)
To RAN WG1:

RAN2 kindly asks RAN1 if 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. RAN1 Response LS
In our understanding, RAN1 is saying in R2-120010 that:
(1) Monitoring the Common SS of an SCell for Msg2 has some impact on the physical layer procedure
(2) RAN1 would prefer not to increase the total number of blind decodes
(3) RAN1 has not performed trade-off analysis among different options
Finally, RAN1 is requesting RAN2 to take the above into consideration in deciding the RACH procedure for SCells. With theses observation, we propose a way forward to conclude this issue.
3. Discussions
3.1.  The transmission method of Msg2
One problem of the RA procedure on the SCell is the case where the PDCCH of the Msg2 corresponding to Msg1 on a concerned SCell is sent on the PCell. With the current specifications, the PDCCH of the Msg2 couldn’t be sent by DCI format 1A or 1C with CIF indicating the concerned SCell, which is masked by RA-RNTI on the common search space in the PCell. It means that the PDCCH of the Msg2 couldn’t indicate the location of the PDSCH of the Msg2.
Another problem is the case where the PDCCH of the Msg2 corresponding to Msg1 on a concerned SCell is sent on the SCell. With the current specifications, the PDCCH of the Msg2 is required to be sent by DCI format 1A or 1C, which is masked by RA-RNTI on the common search space in the concerned SCell. However, there has been no common search space of SCells in the existing specifications.
To address these issues, RAN2 discussed many solutions in the previous meetings. However, we believe that the specification impact should be minimise and should specify a simple solution. Considering that this problem has come from the existing specification that the DCI format 1A or 1C masked by RA-RNTI is only sent on the common search space, we believe that one of the simple solution is that the PDCCH of the Msg2 corresponding to Msg1 on a concerned SCell is able to be sent by DCI format 1A, which is masked by RA-RNTI on the UE-specific search space of the PCell (if CIF is required) or the concerned SCell. Although this method has also impact on the current specifications, this method doesn’t have negative impact of the number of PDCCH blind decodes which is the most essential concern of RAN1.
3.2.  Pros/cons analysis of SCell search space.
From the SCell search space point of view, we provide pros/cons analysis between two methods. The one method is that the common search space of the SCell is specified (Alt.1). Another method is our suggested one i.e. the PDCCH of the Msg2 masked by RA-RNTI is sent on the UE-specific search space (Alt.2).
(Alt.1) PDCCH of the Msg2 masked by RA-RNTI is sent on the common SS of the SCell.
(Alt.2) PDCCH of the Msg2 masked by RA-RNTI is sent on the UE-specific SS of the PCell or the SCell.
	Alt.1: PDCCH of Msg2 is sent on the common SS of the SCell.

	Impact
	Pros
	Cons

	L1
	None
	· A new design of PDCCH SS is required to allow the Msg2 to be sent on the common SS on the SCell.
· The total number of BDs is increased.

	L2
	· Msg2 could be sent on the SCell regardless of whether the RA procedure is contention-based RA procedure or not.
	None


	Alt.2: PDCCH of Msg2 is sent on the UE-specific SS of the PCell or the SCell.

	Impact
	Pros
	Cons

	L1
	· The total number of BDs is not increased.
	· A new design of PDCCH SS is required to allow the Msg2 to be sent by DCI format 1A masked by RA-RNTI on the UE-specific SS of the PCell or the SCell.

	L2
	· If only contention-free RA procedure is supported on the SCell:

· If the SCell supports PDCCH transmission, the PDCCH of the Msg2 should be sent on the SCell by DCI format 1A on the UE-specific SS.
· If the SCell doesn’t support PDCCH transmission, the PDCCH of the Msg2 should be sent on the PCell by DCI format 1A with CIF indicating the SCell on the UE-specific SS.
	· If contention-based RA procedure is supported on the SCell, a method is needed for the eNB to identify whether the received Msg1 has been sent by legacy UEs or Rel-11 UE. Depending on it, the eNB should decide if Alt.2 could be applicable.


Observation 1: Both Alt.1 and Alt.2 have some impacts on the existing specifications.

Observation 2: If the PDCCH of the Msg2 masked by RA-RNTI is sent on the UE-specific search space of the PCell or the SCell, the total number of the blind decodes is not impacted.
4. Possible way forward

With the above pros/cons analysis, both methods have impact on the existing specifications. Then, as RAN1 sent a response LS in R2-120010, the essential point is that we should be very careful to specify the common search space of the SCell. Even if this is specified, the total number of blind decodes could be reduced in a way that the UE doesn't monitor some DCI formats in the UE-specific search space of the SCell during the SCell RA procedure. However, this also requires additional behaviour w.r.t which DCI formats the UE is not required to monitor. From this point of view, we propose that common search space shouldn’t be specified in any SCells.

Alternatively, the PDCCH of Msg2 is allowed to be sent on the UE-specific search space of the PCell or the SCell. To support this method, the contention-based RA procedure on any SCells shouldn’t be supported. Then, the specification impact is that the PDCCH masked by the RA-RNTI is allowed to be mapped to UE-specific search space of the PCell or the SCell in RAN1 specifications.
5. Conclusion

We showed two possible solutions to conclude this issue:

(Alt.1) PDCCH of the Msg2 masked by RA-RNTI is sent on the common SS of the SCell.
(Alt.2) PDCCH of the Msg2 masked by RA-RNTI is sent on the UE-specific SS of the PCell or the SCell.
From the minimisation of the specification changes point of view, Alt.2 could be a way forward to solve this issue.
Proposal 1: The common search space on SCells shouldn’t be specified in 3GPP standards.

Proposal 2: Only contention-free RA procedure should be supported on the SCell RA procedure.

Proposal 3: The PDCCH of the Msg2 could be sent on the UE-specific search space of both the PCell and SCell(s).
Proposal 3a: DCI format 1A masked by RA-RNTI could be used for the Msg2 and sent on the UE specific search space of the PCell (if CIF is required).
Proposal 3b: DCI format 1A masked by RA-RNTI could be used for the Msg2 and sent on the UE specific search space of the SCell.
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