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Attachments:
R4-1706806 “SSTTD reporting for LTE-NR dual connectivity”
1. Overall Description:

RAN4 has identified that for LTE-NR dual connectivity (DC) operation, synchronous DC operation can be supported when the LTE PCell subframe border is aligned with a NR PSCell slot border since the basic scheduling unit in NR is slot. Moreover, RAN4 has identified that the existing SSTD reporting structure (36.214, 36.331, 36.133) is only providing information on subframe border alignment.

RAN4 has agreed that an extended reporting structure is needed, where besides SFN, Frame boundary and subframe boundary offset, also NR slot offset is provided. A tentative definition may be as follows.
	Definition
	The observed SFN, subframe and TTI boundary offset timing difference (SSTTD) between a PCell and a PSCell is defined as consisting of the following three components;

-    SFN offset = (SFNPCell - SFNPSCell) mod [1024], where SFNPCell is the SFN of a PCell radio frame and SFNPSCell is the SFN of the PSCell radio frame of which the UE receives the start closest in time to the time when it receives the start of the PCell radio frame.
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, where TFrameBoundaryPCell is the time when the UE receives the start of a radio frame from the PCell and TFrameBoundaryPSCell is the time when the UE receives the start of the radio frame of PSCell that is closest in time to the radio frame received from the PCell. The unit of (TFrameBoundaryPCell - TFrameBoundaryPSCell) is [µs].

-   Subframe boundary offset   = [image: image2.emf]උ ( T Subframe Boundary PCell − T Subframe Bo undary PSCell ) / minTTI ඏ  

, where TSubframeBoundaryPCell is the time when the UE receives the start of a subframe from the PCell, TSubframeBoundaryPSCell is the time when the UE receives the start of the subframe of PSCell that is closest in time to the subframe received from the PCell, and minTTI is the slot length of the PSCell in same units as for (TSubframeBoundaryPCell - TSubframeBoundaryPSCell).
-   TTI boundary offset = [image: image3.emf]( T TTI Boundary PCell − T TTI Bo undary PSCell )  

, where TTTIBoundaryPCell is the time when the UE receives the start of a TTI from the PCell, TTTIBoundaryPSCell is the time when the UE receives the start of the TTI of PSCell that is closest in time to the TTI received from the PCell. The unit of (TTTIBoundaryPCell – TTTIBoundaryPSCell) is TBD.
The reference point for the observed SFN and subframe time difference shall be the antenna connector of the UE.

	Applicable for
	RRC_CONNECTED intra-frequency


RAN4 further has identified that the UE may determine the number of NR slots per subframe from detecting the NR-SS block and reading NR-PBCH, but that the information on number of NR slots to assume (hence minTTI in the definition above) alternatively may be provided in the SSTTD measurement request.
Furthermore, RAN4 has observed that the NR hyper-frame length still is to be decided in the specification work. RAN4 would like to point out that if the hyper-frame lengths of LTE and NR are different, the SFN offset will be ambiguous.

2. Actions:

To RAN1 group.

ACTION: 

· RAN4 kindly asks RAN1 to specify a measurement definition for SSTTD measurements in relevant RAN1 specification(s).
· RAN4 further asks RAN1 to decide whether the number of NR slots per subframe for PSCell shall be either:

· (a) Deduced by the UE after detecting a NR-SS block and reading NR-PBCH, or

· (b) Provided by the network as part of the measurement configuration.
3. Date of Next TSG-RAN WG4 Meetings:
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