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1 Introduction
According to the agreement made on the last meeting, RACH on SCell will be introduced in Multi-TA. Thus in this contribution, we will further analyze the SCell RACH scenarios and based on the scenarios, we will discuss the SCell RA procedure related issues:
· How to trigger RA procedure on SCell? 
· Whether parallel RA procedures are allowed?

· If RA procedure in one TA group should be restricted on a certain cell?

· Whether the RA messages should follow the SIB2 linkage?
· What is the relationship between activation and RA procedure?

· What is the DL timing reference for RA procedure on SCell?

2 Discussion
2.1 SCell RA procedure triggering scenarios 
The RA procedure triggering scenarios in Multi-TA can be summarized as below:
· Scenario#1: Initial access or RRC connection re-establishment;

· Scenario#2: Handover;

· Scenario#3: UL/DL data arrival but UL is non-synchronized;
· Scenario#4: UL data arrival but no D-SR or D-SR has reached the maximum transmission number;
· Scenario#5: Positioning;

· Scenario#6: UL transmission on the SCell is needed, but its UL is non-synchronized.
The first four scenarios are the current RA trigger scenarios, thus RA performed on PCell is sufficient. For scenario#5, the RA procedure for positioning is under eNB’s control, so whether RA performed on PCell or SCell depends on eNB implementation. For the last scenario, since the RA is aiming to get the UL synchronization of the SCell, thus RAshould be performed on the SCell. 
Proposal 1: RACH on SCell will only be triggered for the following two scenarios：

· Positioning.
· UL transmission on the SCell is needed, but its UL is non-synchronized. 
2.2 SCell RA procedure triggering Node
For SCell RA procedure triggering scenario#5, it is a common understanding that RA should be triggered by eNB.

For SCell RA procedure triggering scenario#6, whether the SCell would be used for UL data transmission is dependent on the eNB’s scheduling algorithm. Once eNB decides to schedule the UL data transmission on a non-synchronized SCell, it will trigger RA on it.

Based on the above analysis, it is obvious that the RA procedure on SCell should only be triggered by eNB.
Proposal 2: RA procedure on SCell should only be triggered by eNB.
2.3 Parallel RA procedure 
From the perspective of potential CA deployment scenarios, there will be two TA groups in most cases. With two TA groups, the chance of requiring the two TA groups to enter synchronized state simultaneously will be very small, because usually the TA group including PCell has already got UL synchronization first. In addition, the current MAC specification only allows one ongoing RA procedure.  From the perspective of compatibility with the current specification,  parallel RA procedure had better not to be supported. 
Therefore, from the aspects of the requirement and the impact on specification, parallel RA procedure is not preferred.

Proposal 3: Parallel RA procedure should not be allowed.

2.4 RA cell

In order to get the initial UL synchronization of one TA group, it is obvious only one RA procedure is needed in the TA group. But RA procedure can be performed on which cell in the TA group has not been discussed. There are mainly two alternatives：

· Alt1: RA procedure can happen on any cell.
· Alt2: RA procedure can only happen on a certain cell, the cell can be called as RA cell.

From the aspect of flexibility, Alt1 is better than Alt2. Because eNB can trigger RA on any cell in Alt1 and RA can only be initiated on a certain cell in Alt2. 
From the aspect of RRC signaling overhead, Alt1 is a little heavier than Alt2 for each SCell’s common information part should contain RACH-related configuration. 
Considering the RRC reconfiguration is not frequent, the signaling overhead is not a big problem compared with the flexibility. Therefore, from the flexibility’s view, Alt1 is preferred.

Proposal 4: RA procedure can be performed on any SCell in one TA group.
2.5 CC linkage of RA messages
The Possible CC linkage of RA messages can be as follows：

                                                          Table1．RA messages linkage
	Msg0&Msg1
	Same as the scheduling linkage for the data transmission on the SCell, cross-carrier scheduling or SIB2 linkage scheduling.

	Msg1&Msg2
	SIB2 linkage. 

	Msg2&Msg3
	SIB2 linkage. 

	Msg3&Msg4
	SIB2 linkage or following the configured cross carrier scheduling linkage.


The reason for Msg1&Msg2 should be SIB2 linkage is as follows:

 If Msg1 and Msg2 are not SIB2 linkage, there may be misunderstanding towards RAR. For example, UE1 uses Cell1 (PCell) and Cell2 (SCell) and they are belonging to different TA groups. UE1 is initiating contention-free RACH on Cell2, but its RAR is sent on Cell1. At the same time, another Rel-9 UE2 is also performing contention-free RA on Cell1. Since dedicated preamble and PRACH is cell-specific, if the dedicated preamble and PRACH chosen by UE1 and UE2 are same, conflict will happen and this conflict will be contradicted with the intention of contention-free RA. In order to avoid the above conflict, Msg1 and Msg2 should keep SIB2 linkage.
The reason for Msg2&Msg3 should be SIB2 linkage is because PDCCH masked by RA-RNTI does not support cross carrier scheduling.
The reason for Msg0&Msg1 and Msg3&Msg4 can be SIB2 linkage or following the cross carrier scheduling configuration is because the PDCCH CRC of Msg0 and Msg4 is scrambled by C-RNTI, which can support cross carrier scheduling.
From the above analysis, we propose:
Proposal 5: SCell RA Msg1/2/3 should follow SIB2 linkage.
2.6 Relationship between RA procedure and activation
For SCell RA scenario#5, there is no need to discuss the relationship between RACH and activation, because once a smart eNB decides to initiate RA for the aiming of positioning, the simplest way is to choose an already activated cell.
For SCell RA scenario#6, from the intention of the activation/deactivation, there should be no UL transmission on the deactivated SCell, including preamble transmission. Hence,  when the RA procedure is performed, the SCell should be in activated state.
Proposal 6: when the RA procedure is performed, the SCell should be in activated state.
2.7 DL timing reference

In Rel-10 discussion, two DL timing references were mentioned, one is PCell and the other is SIB2 linked DL CC. Since in Rel-10 RA procedure is only performed on PCell and only intra-band UL carrier aggregation is considered, PCell is adopted as DL timing reference. 
While in Rel-11, inter-band carrier aggregation for UL and DL are both supported according to the Multi-TA scenarios. For the inter-band DL CA, the maximum DL timing difference will be 31.3us. Hence, SIB2 linked DL timing reference is a safe method for the cell which will initiate RACH in the TA group and once get the UL synchronization of the TA group, all the cells in the TA group can share the same timing reference DL CC. 
Proposal 7: In Multi-TA, DL timing reference for RA cell should be the SIB2 linked DL CC.

Proposal 8: All the cells in one TA group can share the same DL timing reference at the same time.
3 Conclusion

According to the presentation in section 2, it is suggested:
Proposal 1: RACH on SCell will only be triggered for the following two scenarios：

· Positioning.

· UL transmission on the SCell is needed, but its UL is non-synchronized. 
Proposal 2: RA procedure on SCell should only be triggered by eNB.
Proposal 3: Parallel RA procedure should not be allowed.

Proposal 4: RA procedure can be performed on any SCell in one TA group.

Proposal 5: SCell RA Msg1/2/3 should follow SIB2 linkage.

Proposal 6: when the RA procedure is performed, the SCell should be in activated state.
Proposal 7: In Multi-TA, DL timing reference for RA cell should be the SIB2 linked DL CC.

Proposal 8: All the cells in one TA group can share the same DL timing reference at the same time.
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