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1 Introduction
RAN2 sent RAN1 an LS [1], inquiring the following:

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.

In this contribution, we discuss the issue and provide our view.
2 Discussions
As agreed in RAN2, RACH procedure on SCell can be initiated by the eNB via PDCCH order, in order to restore the UL synchronization on SCell. It is still under discussion regarding where the PDCCH for Msg2 is sent. There are a few solutions. Some of the solutions require additional blind decodings, which motivated the LS from RAN2.
The first question is what search spaces the UE monitors when the eNB initiates RACH procedure on SCell. In Rel-10, only one UL timing is maintained. Whenever the UE becomes out-of-sync on UL, the UE only needs to monitor the PDCCH of the PCell for the PDCCH order in case of DL data availability. When multiple TA groups are supported in Rel-11, the situation is different if the UL of an SCell TA group becomes out-of-sync. Since all the UL control information (e.g. CQI/PMI/RI, HARQ-ACK) for SCell DL is sent over PCell, the SCell DL can operate normally regardless of the availability of SCell UL. Therefore, it is natural to assume that the UE continues to monitor the PDCCH for both PCell and SCell(s)
 (and the common search space on PCell) even when the SCell UL is out-of-sync. This allows the UE to support DL heavy traffic, by aggregating DL carriers from multiple TA groups while only using the UL carrier(s) from the TA group containing PCell. Note that this is also the assumption made by RAN2 during RAN2 discussion.
Assumption: the UE monitors the UE-specific search spaces for both PCell and SCell(s) for DL data when the UL of an SCell TA group is out-of-sync.

With this understanding, the UE can be using its maximum blind decoding capabilities when the eNB initiates RACH procedure. Monitoring the common search space of an SCell for Msg2 requires the UE to monitor DCI format 1A in the common search space, which adds an additional 6 blind decodings. This would require an increase of the maximum blind decodings. The requirements on the UE maximum blind decoding capabilities in Rel-10 are summarized in Table 1. Depending on the number of aggregated CCs that a UE supports, the maximum number of blind decodings is different. As shown in Table 1, the increase of 6 blind decodings represents an increase of 3.5% ~ 7.9% in the maximum blind decoding capabilities.
Generally speaking, RAN1 is very cautious when adopting a solution that requires the increase in blind decodings. RAN2 is also aware of the additional complexity involved, but would like to understand the extent of the impact. As the numbers in Table 1 shows, this is a relatively small increase. Therefore, it should be possible to support this with reasonable complexity, especially when taking into account Moore’s law. It would be up to RAN2 to discuss the tradeoff of different solutions and decide which solution to choose.
Table 1 The number of blind decodings
	# of CCs
	2
	3
	4
	5

	Max number of blind decodings in Rel-10
	76
	108
	140
	172

	Increase of 6 blind decodings in percentage
	7.9%
	5.6%
	4.3%
	3.5%


If for any reason RAN1 still considers this increase in blind decodings as a concern, other options that keep the number of blind decodings the same can also be considered. For example, the UE can temporarily reduce the size of UE-specific search spaces for SCell when the UE needs to monitor the common search space of an SCell for Msg2.
3 Conclusion
In this contribution, we analyzed the impact of additional complexity introduced by monitoring the common search space of an SCell for Msg2 during the RA procedure, and concluded that it can be supported with reasonable complexity. A draft LS reply to RAN2 is provided in a companion contribution [2].
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� The PDCCH for an SCell can be either on a different serving cell when cross-carrier scheduling is configured, or on the same SCell when cross-carrier scheduling is not configured.
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