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1
Introduction

RAN2 has sent LSes to RAN4 in [1, 2] to notify RAN4 about the agreement of RAN2 regarding dual connectivity. In this contribution, it is discussed on the reply for the LSes from RAN2.
2
Discussion
2.1
Activation/de-activation
The RAN2 agreements as stated in [1] are the following;
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RAN2 discussed activation/deactivation for Dual connectivity and made the following agreements:
· MeNB can only activate and deactivate Cells associated with MeNB. SeNB can only activate and deactivate Cells associated with SeNB. Cross-eNB activation/deactivation is not supported.
· Special SCell (i.e. the cell with PUCCH from SeNB) starts with activated state upon configuration and cannot be deactivated. 
· Other SCells from SeNB/MeNB starts with deactivated state upon configuration and can be activated/deactivated same as Rel-10/11. 

Based on the first bullet, it was agreed that there is no cross-eNB activation/deactivation. In 36.133 section 7.7, there is an expression as followings;
This section defines requirements for the delay within which the UE shall be able to activate a deactivated SCell and deactive an activated SCell in E-UTRA carrier aggregation. The requirements are applicable to an E-UTRA carrier aggregation capable UE which has been configured with the downlink SCell. The requirements shall apply for both E-UTRA FDD and TDD.

The expression is quite general, in which just says “deactivated SCell” or “activated SCell”. For dual connectivity with no cross-eNB activation/deactivation, it is necessary to clarify that the SCell belongs to which eNB.

Proposal 1: Clarify no cross-eNB activation/deactivation in section 7.7 36.133.

Based on the second bullet, PSCell is agreed to be always active in RAN2. RAN4 also needs to clarify that “SCell” and “PSCell” have different requirements. In order to differentiate one from the other, it is proposed to clarify the specifications in section 7.7 36.133 are only applied for “SCell” not for PSCell.

Proposal 2: Clarify the specifications in section 7.7 36.133 are only applied for “SCell” not for “PSCell”
Based on the third bullet, SCells other than PSCell has the same behaviour as Rel-10/11 SCells. So that there is no need to specifically address this RAN2 agreement in RAN4.

2.2
SFN handling
RAN2 is asking RAN4 on the following points. In this section, we try to answer the question based on our view.
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1) Is it feasible that the UE calculates the SFN timing difference (if any) between MCG and SCG based on the MIB of the special SCell of the SCG?

2) If feasible, is the solution where the SFN timing difference is provided to SeNB by UE reporting expected to be accurate enough for coordinating SFN between MeNB and SeNB (e.g. to align DRX and measurement gap occasions between MeNB and SeNB)?
3) If feasible, does RAN4 see any issues with the accuracy of the SFN timing difference reported by the UE being valid over a long period of time (e.g. due to change in UE receive timing caused by variations in propagation delay)?

4) For the network based mechanism, does RAN4 see any issues with the SFN timing difference accuracy being valid over a long period of time (due to e.g. time alignment or frequency error)?

Question 1)

It is feasible to calculate the SFN timing difference between MCG and SCG based on MIB of the special SCell in the SCG. However, it should also be noted that subframe timing itself is not totally aligned between PCG and SCG when the scenario is totally unsynchronized as illustrated in Figure 1. 
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Figure 1: SFN offset between MCG and SCG

Question 2)

The reporting from UE should be accurate enough, since it is just a calculation of integer if the demodulation performance of MIB is good enough. It should also be noted that DRX and measurement gap occasion would not be totally synchronized due to unsynchronized subframe timing even the SFN offset is correctly managed. So that it is necessary in RAN4 to clarify how to handle GAP for dual connectivity.
Our proposal is to maintain existing GAP configuration, so that NW can only inform UE of the start timing of measurement gap, e.g. SFN = 3 is the start timing in Figure 2. Furthermore, SFN of SCG = 2, SFN of MCG = 9 in Figure 2(a) and SFN of PCG = 2, SFN of SCG = 9 in Figure 2(b) should be prohibited for UL/DL transmission due to overlapping of measurement gap in the other CG. With this methodology, it is possible to minimize the number of subframes that UE needs to stop its communication with NW to 7 subframes, which is only 1 subframe larger than existing gap patterns. In order to realize this methodology, it is necessary for UEs to report which CG has earlier allocation among the same SFN together with SFN offset itself. This aspect should also be included to the reply LS to RAN2 in order to make sure the GAP works well in dual connectivity.
Proposal 3: GAP configuration in Rel-10/11 is re-used for dual connectivity with the condition of prohibition of UL/DL transmission in the subframe that is overlapping with measurement GAP on other CGs.

Proposal 4: Adopted reporting scheme of CG which has earliest allocation among the same SFN, which should also be included in the reply LS to RAN2.
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Figure 2: GAP management in dual connectivity

Question 3)

We believe there is no issue caused by propagation delay difference, since propagation delay(≒30us) itself would be very limited compared to the timing difference of totally unsynchronized CGs(≒500us in maximum).
Question 4)

Based on proposal 3/4, NW based scheme is not able to provide information of the CG which has earliest allocation among the same SFN. So that it is not a preferable solution to make GAP without big difference from Rel-10/11 gap configurations. However, NW signalling would be less if we adopt NW based solution, so that NW based one could also be the candidate of the solution.
3
Conclusion
In this contribution, our view on the LS from RAN2 is presented. The proposals are summarized in the followings;
Proposal 1: Clarify no cross-eNB activation/deactivation in section 7.7 36.133.

Proposal 2: Clarify the specifications in section 7.7 36.133 are only applied for “SCell” not for “PSCell”
Proposal 3: GAP configuration in Rel-10/11 is re-used for dual connectivity with the condition of prohibition of UL/DL transmission in the subframe that is overlapping with measurement GAP on other CGs.

Proposal 4: Adopted reporting scheme of CG which has earliest allocation among the same SFN, which should also be included in the reply LS to RAN2.
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