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Discussion/Decision 
1 Introduction
In RAN2 #73bis, it is agreed that RAN2 will work on the RACH on Scell based solution if there is no further input from RAN1 [1]. This document discusses the relevant issues for transmitting RACH over Scell.
2 Discussion
To our understanding, the purposes of RACH procedure are:

- Initial access
- Handover access

- UL transmission request if there is no SR
- UL synchronization maintenance
- Positioning

The first one is applied for Pcell only. As for the second one, RACH is only applied in Pcell and Scell is in deactivated state if configured. For the third one, the PRACH preamble can be sent via Pcell anyway. There is no obvious benefit to apply the second one to Scell. As for the last one, positioning issue is not relevant to eCA. Therefore, Scell RACH is only to maintain UL synchronization in eCA WI. 
Proposal 1: RACH for Initial Access and Handover Access are not applicable to Scell.

Proposal 2: RACH for UL data is only performed on Pcell.

Proposal 3: RACH for DL data and/or TA refresh is applicable to Scell.

Proposal 4: RACH for positioning is out of the scope of the CA rel-11 discussions. 

2.1 Initiation of Scell RACH

During UL transmission, the UL synchronization is lost if TA timer expires. In Rel-10, when the timer expires and UE has UL data in buffer, it will send out RACH. However, as discussed above, the Scell RACH is only to maintain UL synchronization and the resource scheduling is controlled by eNB. If the UE autonomously transmits RACH for a Scell whose TA is expired, the benefit is quicker synchronization restoration. However, it is possible that eNB schedules UL grant onto Pcell only. In this example, there is no problem to keep Scell UL in unsynchronized state. To make consistent behavior between newly activated Scell and TA-expired Scell, we suggest that Scell RACH is only initiated by network.

Proposal 5: Scell RACH is only initiated by network.
2.2 Scell RACH transmission in deactivated state
Currently, a newly configured Scell is in deactivated state by default whatever UE is in  RRC_Connected state or handover procedure. And, UE does not monitor the PDCCH for the deactivated Scell. If the Scell belongs to another TA group other than the one including Pcell, it should be activated first and then obtain uplink synchronization by RACH procedure. After synchronized, the Scell is ready for UL transmission. In LTE, the UL transmission is controlled by eNB scheduling. The Scell UL synchronization can be maintained by demand. 
Activation/deactivation mechanism is introduced in Rel-10 for the purpose of power saving. A Scell is activated only if eNB is going to allocate UL grant over it. Allowing Scell RACH before activation implies that Scell is automatically activated after RACH operation (otherwise, it is unnecessary to maintain UL synchronization). Moreover, the PDCCH command for the deactivated Scell could only be sent via cross-carrier scheduling, which is an optional feature in Rel-10. The blind decoding complexity increases accordingly. Therefore, we suggest that RACH is sent after Scell is activated.
Proposal 6: RACH on Scell is only initiated after activation.
2.3 RACH procedure on Scell

If Scell RACH is initiated by the network, there is no reason to support contention based RACH for a UE on a Scell. i.e. the procedure below applies. 
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Proposal 7: Only non-contention RACH need to be supported for Scell. 

In order to reduce the need for new solutions it would be good if addressing principles and signaling contents in the RACH procedure could remain the same as for the legacy RACH. A possible precondition for this is that the whole RACH procedure takes place on one component carrier, i.e. on specific paired DL/UL.

Proposal 8: As a baseline assumption, the whole RACH procedure, messages 0, 1 and 2 takes place on one component carrier (a paired DL/UL). 
2.4 Parallel RACH

When UE sends out PRACH preamble, it waits for RAR within a RAR time window. Therefore, we think the parallel RACH issue consists of two topics:
(P1) Could UE send out more than one PRACH preamble sequence simultaneously?

(P2) Could UE send out another PRACH preamble while the RAR of a previous PRACH of the other cell is not yet received?

Regarding the first question, we think this kind of behavior should be avoided due to power limitation consideration. When UE is in the cell edge, it may not have enough power to transmit 2 PRACH preambles simultaneously. If two TA timers expire at the same time, eNB can schedule the transmission sequence of the PRACHs by sending PDCCH command in different TTI. 
Regarding the second question, we think this behavior is allowable because each PRACH transmission is associated with different RA-RNTI, and in case the RAR is sent on the same component carrier as the RACH preamble, there is no confusion to differentiate the RARs, and no new functionality needed.
Proposal 9: There is no simultaneous PRACH sequence transmission.
Proposal 10: UE can send out another PRACH preamble while the RAR of a previous PRACH of the other cell is not yet received.
3 Conclusion
Based on the above discussion, we propose
Proposal 1: RACH for Initial Access and Handover Access are not applicable to Scell.

Proposal 2: RACH for UL data is only performed on Pcell.

Proposal 3: RACH for DL data and/or TA refresh is applicable to Scell.

Proposal 4: RACH for positioning is out of the scope of the CA rel-11 discussions. 
Proposal 5: Scell RACH is only initiated by network.

Proposal 6: RACH on Scell is only initiated after activation.

Proposal 7: Only non-contention RACH need to be supported for Scell.
Proposal 8: As a baseline assumption, the whole RACH procedure, messages 0, 1 and 2 takes place on one component carrier (a paired DL/UL). 

Proposal 9: There is no simultaneous PRACH sequence transmission.

Proposal 10: UE can send out another PRACH preamble while the RAR of a previous PRACH of the other cell is not yet received.
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