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Discussion/Decision 
1 Introduction
In RAN2 #75bis meeting [1], it was agreed that PDCCH for Msg2 on a different cell than Msg1 will be supported. And, there are three possible options under discussions which are
b1) Msg2 PDCCH is addressed to RA-RNTI (CSS) on the PCell
b2) Msg2 PDCCH is addressed to RA-RNTI (CSS) on a scheduling Cell of the SCell of Msg1
b3) Msg2 PDCCH is addressed to C-RNTI (USS) on the PCell or on an SCell configured with PDCCH
RAN2 sent a LS to RAN1 to consult their opinions on the blinding decoding complexity for monitoring the common search space of an SCell for Msg2 during the RA procedure. In LS Reply [2], RAN1 state that they cannot reach the consensus on the complexity issue (even without increasing the number of blind decodes), because RAN1 has not performed trade-off analysis among different options. Our understanding is that RAN1 prefer to let RAN2 decide appropriate solution. 
In this document, we evaluate possible standard impacts for the three options.
2 Discussion
In this section we evaluate the three options by considering the following issues:
· Msg2 PDCCH in common search space (CSS) or UE-specific search space (USS)

· PDCCH overhead

· Blind decoding on Scell CSS
· Standardization efforts
2.1 Msg2 PDCCH in CSS or USS
We think this is one of the main differences among the three options. Transmitting Msg2 PDCCH in CSS, of course, follows Rel-8/9/10 principle, but it would cause RA-RNTI confusion [3][7]. Some possible remedies were proposed:
· Extended RA-RNTI

· CIF-based Msg2 PDCCH

· Modified  RAR
“Extending RA-RNTI” approach has impacts on the current RNTI allocation. If more carriers are introduced later, more RNTIs have to be reserved for RACH procedure. “CIF-based” approach has impact on PDCCH content. There is no CIF filed for PDDCH in CSS right now. A serious evaluation is needed to check if it is worthwhile to introduce CIF field just for Scell RACH. “Modified RAR” approach is to change the current RAR content for cross-carrier usages [4] [5]. We think this approach has backward compatibility issue when Rel-10 and Rel-11 UEs are monitoring the same RA-RNTI. A possible remedy is discussed in [5], which is to have some coordination to ensure that random access on PCell has higher priority and only allocate preambles for SCells when they are available. We wonder if this remedy works because random access initiated on Pcell is unpredictable (e.g., UE may decide to access the network at any time).
This problem will not happen when Msg2 PDCCH is transmitted in USS (i.e., option b3) because the PDCCH is identified by UE-specific RNTI.
Observation 1: Transmitting Msg2 PDCCH in CSS causes the problem of RA-RNTI confusion. 

2.2 PDCCH overhead

Option b1 and b2 apply common Msg2 that can aggregate multiple RAR into one PDU. However, option b3 applies dedicated Msg2 for each Scell RAR. It seems that option 3 has PDCCH efficiency issue which may cause PDCCH blocking problem. We think this problem can be alleviated by defining a new MAC CE for RAR and aggregating it with other DL assignments. By doing so, no extra PDCCH is required. 
Observation 2: There could be no extra PDCCH overhead for option b3.

2.3 Blind decoding on Scell CSS
This issue only happens for option b2 when cross-carrier scheduling is not applied. In some evaluations, additional 12 blind decoding trials are needed. Our understanding on RAN1 discussion is that they cannot make any conclusion if the blind decoding complexity overhead is huge or negligible. Some further tradeoff analyses are needed by RAN1.

Observation 3: RAN1 still need more time to evaluate the tradeoff of blind decoding on Scell CSS.
2.4 Standardization efforts
As discussed in section 2.1, option b1 needs to handle the RA-RNTI confusion problem. There would be RAN1 and RAN2 impacts. For option b2, blind decoding complexity issue needs further RAN1 evaluation. It is noted that RAN2 has agreed that a solution for cross-carrier scheduling is needed. In cross-carrier scheduling scenario, option b2 actually is the same as option b1. So, if option b2 is agreeable, solutions for low Scell CSS blind decoding complexity and RA-RNTI confusion problem are needed.
As for option b3, we think the main impacts would be RAN2 specifications. Although the Msg2 PDCCH is addressed by C-RNTI, there could be no impact on PHY operations. A possible solution is proposed in [6]. The proposed RAR MAC CE can be packaged and transmitted via normal DL_SCH procedure by multiplexing it with ordinary data. And, MAC operation is transparent to Msg2 PDCCH transmission. 
To estimate the standardization efforts of b3 option, we think it is worthwhile to discuss the support of contention based RACH (CBRA) first. We don’t see any strong use cases for CBRA. And, if we support CBRA, there would be quite some complexities in cross-carrier scheduling scenario. Therefore, we assume that CBRA is precluded from Scell RACH procedure. 
In contention-free random access (CFRA), Scell RACH procedure is completed when UE correctly receives Msg2 from serving eNB. So, we think there is no change to the RACH procedure defined in TS 36.321. For exception handling, such as retransmission, we think the current procedure can still be applied. eNB can decide whether to retransmit the MAC CE if no ACK is received. If UE cannot correctly decode the MAC CE, it retransmits PRACH preamble.

The standardization effort of option b3 is mainly to define a new MAC CE. Current RAR format contains Timing adjustment, UL grant and Temporary C-RNTI. Since Scell RACH is only for TA adjustment, we think the other two information elements are not needed. 
Observation 4: Option b1 and b2 have RAN1 and RAN2 standardization impacts, and Option b3 has only RAN2 standardization impact. 

3 Conclusion
Based on the above discussions, we think option b3 is the most preferable solution because it has no RAN1 standardization impacts and RAN2 standardization impacts are acceptable. Therefore, we suggest adopting it as a baseline solution. RAN2 can further discuss the possible MAC CE format of Scell Msg2.
Proposal 1: Only CFRA is applied for Scell RACH procedure.

Proposal#2: Agree that option b3 is the baseline solution for Msg2 PDCCH. 
Proposal#3: It is suggested RAN2 to discuss the MAC CE format of Scell Msg2.
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