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Introduction
The relative timing between LTE FDD cell and NR TDD cell is critical for MR-DC configuration and operation. Lack of accurate timing information between eNB and gNB causes many problems. In last meeting, RAN3 agreed to introduce a new signalling for LTE-NR timing information exchange between eNB and gNB. The agreements below were made:
Define signaling for LTE-NR timing information exchange between eNB and gNB
NR->LTE direction is agreeable as Rel-16 correction; LTE->NR direction may be discussed as TEI17
Format of timing info (SFTD format, SFN0 format, or both): To be continued on this basis...
In this contribution, we make further analysis and provide proposals on the remaining issues on signalling design for LTE-NR timing information exchange.
Discussion
direction of LTE-NR relative timing information exchanging
The NR to LTE direction was agreed in RAN3#110e meeting. However, for LTE to NR direction, since 6ms measurement gap is enough for all cases some companies thought it seems no problem without this information. There were some initial discussions reflected in [1] that one company thought it is possible for both LTE and NR to configure short measurement gaps and smaller measurement gaps can improve the measurement efficiency, hence the information is needed in both directions. In addition, single UL Operation and spectral sharing in MR-DC require accurate LTE-NR timing offset information. Therefore, the LTE to NR direction need to be supported in Rel-16.
Proposal 1: the LTE to NR direction need to be supported in Rel-16
Format of Timing information
Regarding the format of timing information, the following options were discussed in last meeting:
· Option 1: SFTD format
· Option 2a: SFN Initialisation Time IE defined in LPPa.
· Option 2b: SFN0 offset with respect to common reference time
Option 1 is a simple and straightforward solution. According to the outcome of offline discussion in [1], the most companies preferred Option 1. However, the drawback of this solution is that the UE SFTD measurement is optional feature and measurement accuracy is impacted by location of UE.
Option 2a assumes that LTE and NR share the same timing reference (e.g. GPS). In this case, the existing SFN Initialisation Time IE as defined in LPPa can be reused to indicate the reference time of the node to peer. The difference between Option 2a and Option 2b is that the node only needs to signal their SFN0 offset with respect to the common reference time for a given cell. As per TS38.401, the common reference time is 1980-01-06T00:00:19 International Atomic Time (TAI). In practical network, the LTE FDD usually configured with non-synchronized mode or frequency synchronization mode. Given that some commercial LTE base stations cannot acquire any timing information from timing reference in this mode, both Option2a and Option2b cannot work in this case.
Observation: Any separate option cannot cover all the scenarios in current commercial network. 
If both Option1 and Option 2b can be supported in standard, the operators could have flexibility. Therefore, we propose to define a new IE to indicate LTE-NR relative timing in TS38.423 and TS36.423.
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Proposal 2: Both SFTD format and SFN0 offset with respect to common reference time should be supported in standard.
Proposal
Based on the above analysis, we have the following proposal:
Observation: Any separate option cannot cover all the scenarios in current commercial network.
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