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1 Introduction 

According to the agreements from RAN2#91bis [1], the SFN/subframe offset measurements are configured and reported while the DC is configured, and the measurement from the UE is performed between the PCell and the PSCell. In this contribution, we discuss the potential improvements on the reporting signaling of the SFN and subframe offset, by the coordination between the MeNB and the SeNB.
2 Discussion

Here we give a typical DC deployment scenario in which both the SeNB and the MeNB has two frequency layers, as illustrated below. 
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Figure 1: DC deployment

In Figure 1, eNB_a has two macro layers, and eNB_b has two pico layers. In order to support the measurement gap and the DRX alignment between eNB _a and eNB_b, the network needs to know the SFN/subframe offset between eNB_a cell and eNB_b cell. From our understanding, any macro frequency layer can be configured as PCell, and any pico frequency layer can be configured as PSCell. Then the MeNB (e.g. eNB_a) needs to know a list of SFN/subframe offsets between eNB_a cell and eNB_b cell:

· Case 1: SFN/subframe offsets between Cell_a1 and Cell_b1

· Case 2: SFN/subframe offsets between Cell_a1 and Cell_b2

· Case 3: SFN/subframe offsets between Cell_a2 and Cell_b1

· Case 4: SFN/subframe offsets between Cell_a2 and Cell_b2

If the UE reports the SFN/subframe offsets between Cell_a1 and Cell_b1 (Case 1), then there is no need to request a UE to report the SFN/subframe offsets between Cell_a2 and Cell_b1 (Case 3), as the MeNB (e.g. eNB_a) should be able to know the SFN/subframe offsets between Cell_a1 and Cell_a2 which are under the control of the same eNB. This is based on the legacy CA assumption that the SFN/subframe offsets between PCell and SCell, or between different TAG in CA should be known by the same eNB.  

Observation 1: The SFN/subframe offset between different cells under the same eNB is known by the eNB.

Observation 2: Based on one SFN/subframe offset between a MeNB cell and a SeNB cell, the MeNB by implementation can deduce other SFN/subframe offsets between other MeNB cell(s) and the corresponding SeNB cell. 

However, in order to get the SFN/subframe offsets in Case 2/4, the MeNB still needs the UE reporting of at least either Case 2 or Case 4. Based on Observation 1, the SeNB knows the SFN/subframe offset between Cell_b1 and Cell_b2. If the SeNB can sends the SFN/subframe offset between Cell_b1 and Cell_b2 to the MeNB, there is no need for the UE to report the SFN/subframe offsets of Case 2 or Case 4. As such only Case 1 is needed by the UE reporting.

Observation 3: By using one SFN/subframe offset reported by the UE and the SFN/subframe offsets between two SeNB cells reported by the SeNB, the MeNB can calculate the SFN/subframe offsets between any MeNB cell and any SeNB cell.

In conclusion, we think that the SeNB should report the SFN/subframe offsets between SeNB cells to the MeNB, so as to reduce the reporting signalling and the measurement efforts from the UE.

Proposal 1: The MeNB requests the SeNB of the SFN/subframe offsets between two SeNB cells. 
Proposal 2: The SeNB reports the SFN/subframe offsets between two SeNB cells to the MeNB.

3 Conclusion

According to the analysis given above, we have the following Observations and Proposals:

Observation 1: The SFN/subframe offset between different cells under the same eNB is known by the eNB.

Observation 2: Based on one SFN/subframe offset between a MeNB cell and a SeNB cell, the MeNB by implementation can deduce other SFN/subframe offsets between other MeNB cell(s) and the corresponding SeNB cell. 

Observation 3: By using one SFN/subframe offset reported by the UE and the SFN/subframe offsets between two SeNB cells reported by the SeNB, the MeNB can calculate the SFN/subframe offsets between any MeNB cell and any SeNB cell.

Proposal 1: The MeNB requests the SeNB of the SFN/subframe offsets between two SeNB cells. 

Proposal 2: The SeNB reports the SFN/subframe offsets between two SeNB cells to the MeNB.
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