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1 Introduction

In the Dual Connectivity enhancements WI, one of the objectives is to introduce UE reporting of SFN and subframe offset (SSTD). RAN4 indicated in the LS [1] the 3 items which such measurement report shall contain. RAN2 also started an email discussion at RAN2#91 regarding this.

This contribution describes when those measurements are required and their expected periodicity.
We acknowledge that there has been an ongoing email discussion on the SSTD reporting in RAN2 up until RAN2#91bis, the outcome of this email discussion is however not concluded and some of the proposals in this contribution may be obsolete in light of the outcome of the email discussion.
2 Discussion
2.1 Use cases
RAN4 agreed that the SFN and subframe timing difference (SSTD) measurement report shall contain the 3 following elements:

· SFN offset between MeNB and SeNB.

· Frame boundary offset between MeNB and SeNB.

· Subframe boundary offset between MeNB and SeNB.

SFN offset and frame boundary offset will be used to align e.g. DRX configurations between eNBs and allow the SeNB to know when the UE will perform measurement gaps. The subframe boundary offset information should be used to evaluate if Dual Connectivity, when configured for a UE, would operate in synchronous or asynchronous mode. By getting this information, depending on UE capabilities (supporting synchronous or asynchronous DC), eNB could determine if it’s worth or even possible to configure DC for this UE, e.g. if UE is only capable of synchronous DC, and if the reported timing indicates that a cell is asynchronous, then eNB shall not configure DC with this particular cell. This means so this SSTD reporting shall be enabled in any situation, not only when the UE is already configured with DC.

Proposal 1 SSTD reporting can be done even if UE is not DC configured.
There might be several candidate cells which could be configured for the UE to perform DC with. Based on the SSTD report, eNB could select the best one to configure DC. If the report is limited to only one or a list of cells provided by MeNB, there might be situation where the best cell candidate would not be on that list hence the opportunity to perform DC would be missed. Or, in the best case, the eNB would have to reconfigure measurement reports several times for a UE to detect a cell with suitable SSTD results. SSTD measurement reporting should therefore not be limited to the listed cell. We also note that according to the existing RRM measurement framework the UE already reports measurements for several cells and "For E-UTRA, the UE measures and reports on the serving cell(s), listed cells and detected cells." We therefore propose:
Proposal 2 SSTD measurement reporting should be possible for any cell the UE could detect, not limited to one cell or cells listed by the eNB.
The number of reported cells that the UE should include in the measurement report is according to the existing framework configured with the parameter maxReportCells. 
Proposal 3 The maxReportCells parameters shall be used to determine the number of cells for which UE shall report SSTD measurements.
According to today's measurements the UE reports the "best" cells. In case the UE reports e.g. RSRP then the UE reports the cells with highest RSRP. For SSTD reporting being "good" is rather having a low subframe timing offset. Hence the report should reflect this.

Proposal 4 The UE reports the "best" cells where a cell with small subframe timing offset is better than a cell with large subframe timing offset.

If the eNB decides to provide the UE with a list of cells for which the UE shall make SSTD measurements (which we however do not think should be mandatory), then this UE shall report the listed cells’ measurements first. If the UE finds additional cells, and if the report fits additional cells, UE should also add those cells’ measurement results. For example, let’s consider that the eNB provides a list of 3 cells, and that a report could contain up to 5 SSTD reports: if the UE finds 4 other cells, it should report SSTD measurements for the 3 listed cells and the 2 "best" cells of the non-listed cells.
Proposal 5 The UE should report the SSTD measurement results for the listed cells (provided by eNB) and then add the “best” SSTD measurements for any other discovered cells, within the report's size limit.

2.2 Periodicity

The subframe boundary offset information could vary over time (due to clock drift, mobility, etc.). Hence, the UE might at first be in a situation where the subframe boundary offset value corresponds to synchronous Dual Connectivity, but would later end up in a situation where the subframe boundary offset corresponds then to asynchronous Dual Connectivity. So in case the UE was at first configured with synchronous Dual Connectivity but then the timing offset drifted or the UE moved, etc., then the UE may be in a situation with asynchronous Dual Connectivity. It is important that the SSTD measurement framework supports addressing this scenario. Hence it needed that the UE either periodically reports the SSTD or that an event is added such that the UE reports when the SSTD goes above a threshold.
Proposal 6 SSTD measurement reporting should be periodically and/or event based.

2.3 Capability bits

SSTD information might also be reused for synchronization purposes. By proper selecting the UEs (i.e. UEs with similar propagation delay), that report SSTD, the information could be used to determine clock offset between MeNB and SeNB and this could be used to assist synchronization. To enable any future usage of SSTD information, SSTD measurements shall not be linked to DC capability, but should have a separate capability bit. 

Proposal 7 SSTD measurements reporting shall have a separate capability bit, which is set independently of DC capability.

3 Conclusion

In this contribution, we have discussed the different use cases where SSTD measurements are required and how these should be implemented. The following proposals were made.
Proposal 1
SSTD reporting can be done even if UE is not DC configured.
Proposal 2
SSTD measurement reporting should be possible for any cell the UE could detect, not limited to one cell or cells listed by the eNB.
Proposal 3
The maxReportCells parameters shall be used to determine the number of cells for which UE shall report SSTD measurements.
Proposal 4
The UE reports the "best" cells where a cell with small subframe timing offset is better than a cell with large subframe timing offset.
Proposal 5
The UE should report the SSTD measurement results for the listed cells (provided by eNB) and then add the “best” SSTD measurements for any other discovered cells, within the report's size limit.
Proposal 6
SSTD measurement reporting should be periodically and/or event based.
Proposal 7
SSTD measurements reporting shall have a separate capability bit, which is set independently of DC capability.
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