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1   Introduction
In the last RAN2 meeting, one general signalling flow for dual connectivity is captured in [1]. And the following agreements have been obtained:

· The SeNB has to have one special cell containing at least PUCCH, and potentially also some other PCell functionality. However, it is not necessary to duplicate all PCell functionality for the special cell.
· Contention-based RA for SeNB is supported.
In this contribution, we will further investigate the following issues:

· When RA is required for SCell (re-)/configuration in the SCG?

· How to trigger the RA procedure in the SCG?
2   Discussion
In this contribution, we call the special cell in the SCG with at least PUCCH as the primary SCell, i.e., PSCell, and other SCell is called as SCell.
2.1   Initial SCG configuration
Like MTA in the LTE release 11, the TA value of UE in the MeNB cannot be shared with that in the SeNB. And RAN2 had agreed that RA is always required for obtaining the initial UL synchronization of one SCell in a new TAG, even for a very small cell, during the previous MTA discussion [2], i.e., the UE cannot use one fixed TA value, e.g. 0. For the dual connectivity, we think the same conclusion should be applied.

Observation 1: RA is always required for initial SCG configuration. 
2.2   SCG reconfiguration not involving the PSCell change 
Here, three different cases should be investigated:

Case1: to reconfigure the existing SCell(s)/PSCell in the SCG;

Case2: to add a new SCell to an existing TAG in the SCG;

Case3: to add a new SCell to a new TAG in the SCG; 
From UL synchronization point of view, RA is only required for the case 3. 
However for case 1 and 2, the SeNB cannot directly receive the RRC reconfiguration complete message from the UE based on the agreed CP architecture. Therefore, the issue is how/when the SeNB can know the UE has finished the RRC reconfiguration procedure successfully. There might be two solutions to solve this issue:

· Solution 1: UE performs the RA procedure towards the SeNB;

· Solution 2: The MeNB notifies the reconfiguration success to the SeNB, after receiving reconfiguration complete message.
The solution 1 let the SeNB and the UE synchronize the configuration state directly over the air. If contention free RA is used, which consumes more resources than contention based RA, the solution 1 has the potential benefit of letting the SeNB know the reconfiguration status faster. When contention base RA is used, due to the nature of contention, it is not clear if the solution 1 can achieve faster synchronization than the solution 2 between the UE and SeNB. 

The solution 2 is more aligned with the existing RRC connection reconfiguration procedure, and allows the uniform handling of reconfiguration of MCG and SCG. Though the additional X2 delay causes longer ambiguity time at SeNB about the configuration status at the UE, this can be managed through proper implementation. In fact, the mismatch issue had been discussed for RRC connection reconfiguration procedure in LTE release 8 during the RAN2#61, RAN2#61bis and RAN2#63 meetings. And finally RAN2 agreed to not have any additional mechanisms in release 8 for synchronous reconfiguration. The reason is that the eNB implementation can mitigate the impact of mismatch. For example, the ambiguity in reconfiguration can be alleviated by also changing C-RNTI in the RRC reconfiguration [3].
Based on the above discussions, we can see it is not worth always having RA in the SCG (re-)configuration procedure.
Observation 2: RA is required on the new added SCell if the SCell belongs to a new TAG in the SCG.

Observation 3: RA is not required on the new added SCell if the SCell belongs to the existing TAG in the SCG.

Observation 3bis: RA is not required for the reconfiguration of existing SCell/PSCell, if there is no cell change.

2.3   SCG reconfiguration involving the PSCell change
In the legacy mechanism, the PCell change is relevant to the handover procedure, which means the RA will be required. In the dual connectivity, we further investigate whether the RA procedure should be required based on the following four cases: 
Case 1: the new PSCell is in a different SCG than the old PSCell;
Case 2: the new PSCell is in the same SCG, but in a new TAG;
Case 3: the new PSCell is in the same TAG as some old SCell;
Case 4: the key change on-the-fly is triggered on the SCG.
In the cases 1 and 2, the RA should be always performed to obtain the UL TA value of the new TAG, no matter whether or not the key on the SCG should be changed with the PSCell change, or whether the handover command or normal RRC reconfiguration message is used. 
For case 3 and 4, from the point of view of UL timing synchronization, the RA procedure is not required. Someone may wonder that the RA can be performed if the handover procedure is reused for PSCell change. However utilizing handover procedure means all data transmission on the MeNB and the SeNB will be interrupted, and all RB’s PDCP and RLC will be re-established and MAC will be reset. Obviously the negative impact is not acceptable. On the contrary, one feasible method is to introduce a new IE for the PSCell change in the normal RRC connection reconfiguration. In addition, RA is not required, following the discussion in the section 2.2, for the synchronization of security reconfiguration. Therefore, if the normal RRC reconfiguration message is used, it seems that there is no significant difference between the PSCell change and the normal SCell addition/modification/release in terms of the need of RA. Hence, the need of RA is still determined by the access to a new TAG.
Observation 4: RA is required if the new PSCell belongs to a new TAG.

Observation 5: RA is not required for the change of PSCell to an existing TAG.

Based on the above discussion and observations, we can conclude that RA is required if the SCG configuration or reconfiguration procedure involves a new TAG. Otherwise, the RA procedure is not required regardless of the reconfiguration purpose. Therefore, we propose:
Proposal 1: RA is only required if the SCell/PSCell (re-)configuration procedure involves a new TAG.
2.4   RA triggering in SCG (re-) configuration  
Two options exist as to how RA is triggered in SCG (re-)configuration.
Option 1: Reusing the MTA RA trigger mechanism on the SCell, i.e., by the PDCCH order after the SCell is activated.

Option 2: RA is triggered by the RRC reconfiguration message with the SCG configuration/reconfiguration.
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Figure 1: Option 1 for RA triggering

            
   


Figure 2: Option 2 for RA triggering



It has been agreed that “The cell in the SeNB which is configured with PUCCH resources cannot be cross-carrier scheduled”. Hence, with the Option 1, the RA procedure on the PSCell can only be triggered by the PDCCH order from PSCell. That means, PSCell needs to be activated when it is initially added. That is, the SeNB sends the PDCCH order to trigger the RA procedure on the PSCell, after the SCG configuration confirmation is received from the MeNB. This will result in a longer delay for initiating dual connectivity operation than the traditional HO procedure. 
For normal SCell, the legacy MTA RA triggering mechanism can be easily reused, as shown in the Figure 1. 
With the Option 2, the UE can decide whether to perform the RA procedure on the reconfigured SCell/PSCell based on the type of TAG the reconfigured SCell belongs to, as discussed in the section 2.2 and 2.3. If the reconfigured SCell/PScell involves a new TAG and there are configured preamble and PRACH resources, the UE should perform RA procedure on the SCell/PSCell. Otherwise, the RA process is not triggered. Furthermore, if there are dedicated preamble and PRACH mask-index, the contention-free RA should be performed. The drawback of the Option 2 is that different RA triggering mechanisms is used on SCell in the SCG, while the legacy RA triggering mechanism, i.e., the Optoin 1, is likely to be reused on SCell in the MCG.
In order to avoid those disadvantages of the Options 1 and 2, one possible way forward is to only apply the Option 2 on the PSCell, and the Option 1, i.e., the legacy RA triggering mechanism is re-used for the other SCell in SCG.  

Based on the proposal 1 and the above analyses, we propose:
Proposal 2: If the configured/reconfigured PSCell belongs to a new TAG, UE shall perform RA on the PSCell after receiving RRC connection reconfiguration message.
Proposal 3: UE shall perform RA on configured SCell in SCG, if a PDCCH order is received. 

3   Conclusion
This contribution discusses when RA is needed in SCG (re-)/configuration procedure, and how RA should be triggered on SCell in dual connectivity. We have the following observations and proposals:
Observation 1: RA is always required for initial SCG configuration. 
Observation 2: RA is required on the new added SCell if the new SCell belongs to a new TAG in SCG.

Observation 3: RA is not required on the new added SCell if the new SCell belongs to an existing TAG in SCG.

Observation 3bis: RA is not required for the reconfiguration of existing SCell/PSCell, if there is no cell change.

Observation 4: RA is required if the new PSCell belongs to a new TAG.

Observation 5: RA is not required for the change of PSCell to an existing TAG.

Proposal 1: RA is only required if the SCell/PSCell (re-)configuration procedure involves a new TAG.
Proposal 2: If the configured/reconfigured PSCell belongs to a new TAG, UE shall perform RA on the PSCell after receiving RRC connection reconfiguration message.
Proposal 3: UE shall perform RA on configured SCell in SCG, if a PDCCH order is received. 
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