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Discussion and Decision

1
Introduction
RA procedure on SCell was discussed during the previous meetings [1] [2] and email discussion [3]. It was agreed that “PDCCH for Msg2 on a different cell than Msg1 will be supported”, with an LS sent to RAN1 asking about the number of blind decodings [4]. The detailed solutions to support PDCCH for msg2 on a different cell and whether contention based RACH needs to be supported are still left open. We further discuss those issues in this contribution.
2
Discussion
Regarding to the number of blind decodings, it was replied in [5] that “RAN1 would prefer not to increase the total number of blind decodes. RAN1 has not reached the consensus on the complexity to enable monitoring the common search space on SCell for Msg2 (even without increasing the number of blind decodes), because RAN1 has not performed trade-off analysis among different options taking into account the overall complexity in both RAN1 and RAN2”. Based on the feedback, from RAN2 point of view, it is better to choose a solution that does not increase total number of blind decodes and that does not involve common search space monitoring on SCell to avoid further ping pong between RAN2 and RAN1.
2.1
Msg2 location
The following solutions were discussed during the last meetings [2]: 
PDCCH for Msg2 on different cell than Msg1 possible (PDCCH-less SCell-only TA group supported):

b1) Msg2 PDCCH addressed to RA-RNTI (CSS) on the PCell

b2) Msg2 PDCCH is addressed to RA-RNTI (CSS) on a scheduling P/SCell of the SCell of Msg1
b3) Msg2 PDCCH is addressed to C-RNTI (USS) on the PCell or on an SCell configured with PDCCH
Solution b2) would mean common search space monitoring on SCell, which is not preferred based on RAN1 LS response. In addition, it is not a solution when UE is configured for cross carrier scheduling. Therefore we are in the following considering only b1) and b3). 

Different options for solution b1) were discussed in Ref. [6] and solution b3) was introduced in Ref. [7]. We give here a brief recap of the solutions to ensure that companies have the same understanding when discussing the pros and cons of them. 

Solution b1) Msg2 PDCCH addressed with RA-RNTI (CSS) on the PCell
This solution means that Rel-8/9/10 principles of mapping from a PRACH resource to a RA-RNTI and allowing multiplexing of many responses to a single RAR message are reused. Specifying a RRC configurable RA-RNTI_offset allows the network to trade-off between PDCCH resources and preamble resources per cell:

RA-RNTI = 1 + t_id + 10*f_id + RA-RNTI_offset 

If the offset is set to zero, all simultaneous RARs are multiplexed together which requires coordination of preamble resources at least between PCell and SCells. Same preamble can be used in different SCells if a cell index is introduced into RAR (e.g., some bits of Temporary C-RNTI can be used).

Setting the offset to a non-zero value allows the network to use separate RAR for all SCells (or even a separate RAR for each SCell). This allows all dedicated preamble to be used in all serving cells. By introducing a cell index, the same offset can be used for different SCells. Here, the SCell RAR can be redesigned including only the necessary field (TA command and cell index).

Solution b3) new MAC CE scheduled by PDCCH addressed to C-RNTI
Solution b3 defines a new MAC CE which is scheduled via PDCCH addressed to C-RNTI of the UE on the scheduling cell [7]. It serves the purpose of RAR to give the TA value and to stop the preamble retransmissions. Cell ID might not be needed in the MAC CE as the PDCCH already have CIF if cross scheduling is configured. Every UE will need a separate PDCCH to schedule the RAR.
Pros and cons analysis: 
b1) – Msg2 PDCCH addressed with RA-RNTI (CSS) on the PCell:

Pros:
- 
Avoids decoding of SCell common search space. 
· PDCCH resources are saved as several responses can be collected to a single RAR. Depending on specification details, single PDCCH, two PDCCH (one for SCells and one for PCells), or one for each cell is needed for sending responses to preambles observed in different cells but in corresponding PRACH resource.

· Only minor changes in the present random access procedure are needed.   

Cons: 

· Depending on details, RA-RNTI range, or RAR format, or both are modified.

b3) – RAR/new MAC CE scheduled via PDCCH addressed to C-RNTI
Pros: 

· Avoids decoding of SCell common search space.

Cons: 

· A separate PDCCH is needed for each observed SCell preamble.

· Different RA procedure needs to be defined for SCell.

Comparing b1) and b3), b1) has less impact on RACH procedure and better PDCCH efficiency and is our preferred choice. 

Proposal 1: Msg2 for SCell preambles is scheduled via PDCCH addressed to (same or different) RA-RNTI on PCell.  

2.2
Contention based RACH
No strong use case has been provided to support contention based RACH while quite some complexity is foreseen, esp. with the agreement of PDCCH for msg2 can be from different from the cell where the preamble is sent, e.g. double scheduling for RAR and double scheduling for msg3 would be needed. We prefer to preclude contention based RACH on SCell.

Proposal 2: Only support non-contention based RACH on SCell.
3
Conclusion
The details of RA procedure on SCell are discussed in this contribution with the following proposals proposed:
Proposal 1: Msg2 for SCell preambles is scheduled via PDCCH addressed to (same or different) RA-RNTI on PCell.  

Proposal 2: Only support non-contention based RACH on SCell.
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