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Introduction 
During RAN2#74 meeting, the following agreements [1] were made regarding each messages and the required serving cell:
· Msg0 will be sent on the scheduling cell for this Scell
· Msg1 is sent on the UL of the concerning Scell
· PDCCH/PDSCH location of Msg2 FFS.
[bookmark: OLE_LINK25][bookmark: OLE_LINK26]In this contribution, we discuss the remaining open issues on PDCCH/PDSCH location of Msg2(Random Access Response, RAR). 
PDCCH location of RAR
The main issue regarding PDCCH location of RAR is the fact that the UE configured in carrier aggregation is not supported to monitor the common search space in SCells in Rel-10 carrier aggregation. 
In the previous RAN2 meeting, it was briefly discussed if the UE is allowed to monitor the common search space in the SCell in which the UE transmits the random access preamble. Even if the UE is allowed to monitor the common search in the SCell, the UE does not need to monitor the common search space unless the RAR is transmitted because the UE should not receive common signaling such as SIB or paging in the SCell in Rel-10 CA. Therefore, the UE would monitor the common search space after the random access preamble is transmitted and RAR window is started. The UE can stop monitoring if it receives the correct RAR. Otherwise, the UE should monitor the common search space until the RAR window expires. 
When the UE monitors the common search space of the SCell, one concern would be that the number of blind decodings will be increased. Figure 1 shows the number of blind decodings when the UE has to monitor the common search space in the SCell. When the SCell is activated, the UE monitors the UE specific search space to receive PDCCH for DL assignment or PDCCH order assigning the random access preamble for the SCell procedures. At this time, the number of blind decode in the UE specific search space is 32 if UL MIMO is not configured or 48 if UL MIMO is configured. If the UE receives PDCCH order, the UE transmits the random access preamble in the SCell. Once RAR window is started, the UE starts to monitor common search space in addition to the UE specific search space in the SCell to check if RAR is transmitted. As the UE monitors both, the total number of possible blind decodes in this phase is increased as 44.  


[bookmark: _Ref296944962][bookmark: _Ref296944955]Figure 1 : examples of the period for monitoring
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]If the number of SCells requiring the different TA from the PCell is only one, the impact on the UE complexity is not so high but if the number of SCells requiring the different TA from the PCell is larger to support the large number of multiple TAs, the impact may not be negligible. In addition, given that the RAR window is relatively quite short compared to the normal connection, it would be not efficient to increase the maximum number of blind decodings for RAR reception only. To keep the same number of blind decodings regardless of RAR reception, the number of PDCCH candidates in UE specific search space can be reduced partially. For example, the number of blind decodes in UE specific search space can be temporarily reduced to  20. In this case, the total number of blind decodes including both UE specific search space and common search space becomes 32. The restriction of PDCCH candidates in the UE specific search space would not affect the scheduling of PDSCH or PUSCH in the SCell given that PUSCH cannot be scheduled before timing synchronization and the high date rate of PDSCH is not likely to be scheduled due to the limited feedback in the beginning of SCell activation.
Proposal 1: If it is agreed that PDCCH of RAR is transmitted in the common search space of the concerning SCell, RAN2 should discuss the way of maintaining the maximum number of blind decodings as Release 10. 
In case of cross carrier scheduling, there is another issue to be resolved if the common search space of the SCell is to be used to transmit RAR, namely that PDCCH and PDSCH can be transmitted from different cells. In Rel-10 carrier aggregation, when the scheduling cell transmitting PDCCH is different from the cell transmitting PDSCH with cross carrier scheduling, the UE specific search spaces of multiple serving cells can be placed in the same scheduling cell. The exact location of the UE specific search space of each cell is distributed with the offset defined with the cell index. However, the location of common search space for multiple serving cells is not defined because it is not allowed to monitor the common search space of the SCell in Rel-10 carrier aggregation. It may be possible to define the CCE location for common search space of SCell, however, collision between common search spaces of multiple serving cells having the same scheduling cell could occur because there is no CFI in DCI transmitted in the common search space and RA-RNTI could be same between multiple cells. 
Proposal 2: In case of cross carrier scheduling, PDCCH of RAR should not be transmitted in the common search space of the concerning SCell. 
[bookmark: OLE_LINK3][bookmark: OLE_LINK6]Alternatively, PDCCH of RAR could be transmitted in the UE specific search space of SCell. In this case, the UE monitors PDCCH 1A configured by C-RNTI to receive RAR instead of PDCCH configured by RA-RNTI. In order to distinguish PDCCH scheduling RAR or DL-SCH, LCID would be needed for RAR. In TS 36.321 [2], LCID values are defined for DL-SCH and there are some reserved values for the future usage. One of reserved value can be assigned for the LCID of the RAR. An example is shown in Table 1. Since the RAR is sent to the UE specifically, the introduction of a new LCID for RAR should not affect the legacy UEs as long as RAR is transmitted to new UEs. The advantage of this approach is that there is no need to monitor common search space of SCell and it is applicable both separate scheduling and cross carrier scheduling. 
[bookmark: _Ref296952034]Table 1 : Values of LCID for DL-SCH
	Index
	LCID values

	00000
	CCCH

	00001-01010
	Identity of the logical channel

	01011-11010
	Reserved

	11011
	Random Access Response command

	11100
	UE Contention Resolution Identity

	11101
	Timing Advance Command

	11110
	DRX Command

	11111
	Padding


Proposal 3: RAN2 should discuss the possibility of transmitting PDCCH of RAR in the UE specific search space of the concerning SCell. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]PDSCH location of RAR
According to agreement in RAN2 #74 meeting, RACH initiation by PDCCH order is only supported after SCell activation. It means that the UE is able to receive PDSCH in SCell when RAR is transmitted. In addition, considering that RAR is scheduled with PDCCH scrambled by RA-RNTI which has no CFI, it would be hard to schedule RAR on PCell or other SCell unless PDCCH scrambled by RA-RNTI is modified. If PDCCH scheduling RAR is transmitted in the UE specific search space as discussed in Section 2, it would be possible to transmit RAR on PDSCH of any serving cell by using CFI in DCI format. However, given that there is no advantage of transmitting RAR on PDSCH of any serving cell, it is reasonable to assume that the RAR is transmitted on PDSCH of the concerning SCell.  
Proposal 4: Cross carrier scheduling of the RAR shall not be supported. 
Conclusions
In this contribution, we discussed the remaining open issues on PDCCH/PDSCH location of RAR. Based on Section 2 and 3, we would recommend the following proposals. 

· Proposal 1: if it is agreed that PDCCH of RAR is transmitted in the common search space of the concerning SCell, RAN2 discuss the way of maintaining the maximum number of blind decodings. 
· Proposal 2: in case of cross carrier scheduling, PDCCH of RAR should not be transmitted in the common search space of the concerning SCell. 
· Proposal 3: RAN2 discuss the possibility of transmitting PDCCH of RAR in the UE specific search space of the concerning SCell. 
· Proposal 4: Cross carrier scheduling of the RAR shall not be supported.
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