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1. Introduction

An LS on LTE measurement gap patterns for SSTD measurement from RAN2 was sent to RAN4[1]. 
	1. Overall Description:

RAN2 has discussed the SSTD measurements for EN-DC and decided on the following:

Agreements

1:
The network can configure the NR SSTD measurement whenever a NR PSCell is configured

2: 
NR SSTD measurement reporting is extended for cells that are not yet configured in the case that no NR PSCell is configured
3:
Introduce one new capability indicator for SSTD measurement for EN-DC when PSCell is configured.

4
Introduce one new capability indicator for SSTD measurement for EN-DC when PSCell is not configured.

These agreements imply changes to the existing LTE SSTD measurement, which was only applied for configured PSCell, i.e. only used when LTE DC was configured. The reason for this was that for asynchronous EN-DC (i.e. EN-DC where MeNB and SgNB are not synchronized), the SSTD measurement is needed already before EN-DC configuration to ensure configurations depending on SFN can be configured properly.
However, concerns were raised in RAN2 on whether the existing measurement gap definitions allow UE to perform the SSTD measurement, i.e. whether the UE can measure SSTD using the measurement gap patterns that are also used for NR measurements. Since NR MIB is contained within SSB, RAN2 assumes this to be the case, but would like confirmation from RAN4 on this matter.
2. Actions:

To: 3GPP TSG RAN WG4 group.

ACTION: 
RAN2 respectfully requests RAN4 provide information on whether the gap patterns for NR measurements can also be applied for SSTD measurements of NR cells when EN-DC is not configured.


This contribution provides the analysis on the SSTD measurements.

2. Discussion
In last RAN4 meeting, the SSTD was changed to SFTD (observed SFN and frame timing difference). The SFTD includes two components, and the definition is specified as below [2],

	Definition
	The observed SFN and frame timing difference (SFTD) between an E-UTRA PCell and an NR PSCell is defined as comprising the following two components;

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

	Applicable for
	RRC_CONNECTED intra-frequency


According to RAN2 agreements, NR SSTD measurement reporting is extended for cells that are not yet configured in the case that no NR PSCell is configured. When E-UTRAN and NR are asynchronized, the arising issue is how to perform measurement on the candidate PSCell which is not yet configured. There are some discussion on the SFTD measurement in RAN4. Since the E-UTRAN and NR are asynchronized, one option is that based on SS burst set periodicity of target NR cell(s), network configures special long measurement gap for SSTD measurement for EN-DC when PSCell is not configured. For example a long gap (160ms plus retuning time) is configured when SS burst set periodicity is 160ms. However such long GAP length in the solution will degrade the UE throughput and user experience.  So we try to seek other feasible solution. 
As we know, the SFTD measurement results depend on the timing difference between E-UTRA PCell and NR PSCell from network side and the propagation delay difference from UE side. The maximum propagation delay difference between E-UTRA PCell and NR PSCell is 30us. So if one UE in the cell is able to report the SFTD measurement result between the E-UTRA PCell and NR PSCell (not configured yet), then the network can obtain the coarse timing relationship between the E-UTRA PCell and NR PSCell (not configured yet) since the propagation delay impact is only 30us. Based on the observation, the following steps could be performed to perform SFTD measurement.
1. LTE network configures different GAP offsets to different UEs. The intention is to enable at least one UE could measure the SSB of the target cell (not configured PSCell) during the proper measurement gap duration. For example, if the SMTC period of the target Cell is 20ms, network could configure measurement gap with 40ms MRGP, 6ms MGL and offset= 0ms to UE0, offset= 1ms to UE1, offset= 2ms to UE2…., offset= 39ms to UE39. This is just an example, in reality the gap configuration shall consider other factors, e.g., DRX cycles. Here the purpose is to let at least one UE can report valid SFTD measurement result.
2. If ONE UE report SFTD to E-UTRA network, and network could obtain the coarse timing relationship between the E-UTRA PCell and NR PSCell (not configured yet).
3. Based on the knowledge acquired at step 2, LTE could reconfigure the appropriate measurement gap offsets to other UEs whose previous gap could not cover the SSB of the target cell.
The above procedure is just one of the implementation methods and it can be further polished and optimized. 

In summary, there is no need to introduce new gap pattern for SFTD measurement. In other words, the measurement the gap patterns for NR measurements can also be applied for SFTD measurements of NR cells when EN-DC is not configured.
Proposal 1: The measurement the gap patterns for NR measurements can also be applied for SFTD measurements of NR cells when EN-DC is not configured.
3. Conclusions

This contribution provides the analysis on SFTD measurement for the case that no NR PSCell is configured. 
Proposal 1: The measurement the gap patterns for NR measurements can also be applied for SFTD measurements of NR cells when EN-DC is not configured.

The reply LS was provided in [R4-1800643].
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