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1. Introduction
RAN2 discussed four possible options for PDCCH/PDSCH for RAR in multi-TA operation [1] :

A) : Msg2 DCI scrambled by  RA-RNTI in common search space on the same SCell as Msg1
B1): Msg2 DCI scrambled by RA-RNTI in common search space on the Pcell for the Scell of Msg1
B2): Msg2 DCI scrambled by RA-RNTI in common search space on a scheduling P/Scell for the Scell of Msg1

B3): Msg2 DCI scrambled by C-RNTI in UE-specific search space on the Pcell or on an Scell configured with PDCCH for the Scell of Msg1
In RAN2 LS [2], it is noted that PDCCH for Msg2 on a different cell than Msg1 will be supported (cross carrier scheduling).  We think Option A is ruled out.  Among the remaining three options, B2 and B3 gather the most support.  Regarding, option B2, RAN2 has concern on UE blind decoding complexity on Scell [2].  In this paper, we evaluate the option B2 and B3 from RAN1’s point of views because there is no RAN1 impact for option B1.


2. Discussion
According to [2], RAN2 would like to ask 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.  To help RAN1 respond to the LS, we summarize pros/cons and possible specification impacts for both B2 and B3 with the following table.
Table 2-1 Comparison of option B2 and B3
	Option
	B2
	B3

	RAN1 Spec Impacts
	1. Define a common search space on Scell

2. Define a new UE behavior to search for Msg2 DCI scrambled by RA-RNTI in the common search space and Msg2 on Scell in RA procedure for Scell
	1. Define a new UE behavior to search for Msg2 DCI scrambled by C-RNTI in UE-specific search space and Msg2 on Scell in RA procedure for Scell

	RAN2 Spec Impacts
	No significant impact
	No significant impact

	Pros
	1. Common Msg2 DCI searching behavior for a UE in both Pcell and Scell (i.e., Msg2 DCI searching on the carrier where PRACH is sent)
	1. No additional blind decoding complexity
2. Less specification impact
3. Able to support cross-carrier scheduling

	Cons
	1. Introduce additional 6 (monitor DCI format 1A only) or 12 (monitor both DCI format 1A and 1C) blind decodings
2. May introduce additional loading in the common search space on each component carrier
3. DCI blocking rate may increase
4. Introduce more specification efforts
5. Not able to support cross-carrier scheduling
	1. Different Msg2 DCI searching behaviors for a UE in Pcell and Scell
2. Introduce additional loading in the UE-specific search space on Scell


Figure 2-1 illustrates existing mechanism in Rel-10.  For option B2, a common search space on Scell needs to be newly defined and UE needs to monitor common search space on Scell additionally so it increases the complexity of blind decoding for an UE.  If the definition of the common search space on Scell is the same as that on Pcell, illustrated in Figure 2-2, UE #0 and UE #1 share the same common search space on both CC #0 and CC #1 and the loading on the shared common search space may increase though it can be avoided by eNB scheduling.  If the defined common search space on Scell is different from that on Pcell, illustrated in Figure 2-3, there will be two defined common search spaces on both CC #0 and CC #1 and it may impact DCI blocking rate in PDCCH on each CC.  In addition, cross-carrier scheduling won’t be working due to possible Msg2 DCI confusion.
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Figure 2-1 Illustration of Msg2 DCI in Release 10
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Figure 2-2  Figure 2-3 Illustration of option B2 with the same definition of common search space on Scell as Pcell
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Figure 2-3 Illustration of option B2 with a different definition of common search space on Scell from Pcell
For option B3, a new UE behavior to search for Msg2 DCI scrambled by C-RNTI in UE-specific search space and Msg2 on Scell in RA procedure for Scell need to be defined.  This option introduces different Msg2 DCI searching behaviors for a UE on Pcell and Scell and thus may result in additional complexity in eNB.  Msg2 of Pcell RACH is addressed by RA-RNTI but Msg2 of Scell RACH is addressed by C-RNTI.  In addition, the increase of loading in UE-specific search space on Scell can be another concern.  However, RA procedure on Scell will not happen so frequently as downlink data scheduling so true performance impact won’t be serious.  Compared to option B2, option B3 seems to have less impact on both system and UE performance.  Consequently, it is suggested to adopt option B3 to support RA proceuder on Scell.


3. Conclusion

In this paper, we discuss and summarize pros/cons and possible specification impacts for both B2 and B3.  From the discussion in section 2, it is suggested to adopt option B3 to support RA proceuder on Scell.  Therefore, we propose:
Proposal #1: Adopt option B3 in RAN1 spec  to support RA procedure on Scell.

Proposal #2: LS response is suggested as follows.
Monitoring the common search space of an Scell (assumed defined) for Msg2 during the RA procedure with respect to the number of blind decodes requires the following RAN1 specification impacts:

1. Define a common search space on Scell
2. Define a new UE behavior to search for Msg2 DCI scrambled by RA-RNTI in the common search space and Msg2 on Scell in RA procedure for Scell
In addition to the  specification impacts, RAN1 also has the following concerns:
1. The proposed method increases UE blind decoding complexity by at least 18% on Scell and it may impact UE’s decoding time and power consumption
2. The proposed method may increase the loading in the common search space on each component carrier or impact the DCI blocking rate so further evalution is needed
RAN1 will take RAN2’s information into consideration to further evaluate pros and cons of each solution to support RA procedure on Scell and inform RAN2 RAN1’s final decision of Msg2 DCI design.
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