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1. Introduction
In the last RAN2 meeting, there was an LS on SFTD measurements for NR-DC in Rel-15 which ask RAN4 to confirm RAN2’s understanding on sync NR-DC in Rel-15 and further consider whether to support SFTD measurement between NR PCell and PSCell when NR dual connectivity has been configured. 
	RAN2 has further discussed the synchronous NR-DC in Rel-15 and reached following consensus:

 =>
RAN2 understanding that sync NR-DC implies at least slot synchronisation and it does not imply SFN synchronisation

RAN2 hasn’t reached consensus about the support of SFTD measurement in this case because there are varying views of whether the network implementation can figure out the SFN difference while slot synchronization is established, then RAN2 would like to ask RAN4 to decide whether SFTD measurement between NR PCell and NR PSCell need to be supported for synchronous NR-DC in Rel-15.

ACTION: 
RAN2 respectfully asks RAN1/RAN4 to confirm RAN2’s understanding on synchronous NR-DC in Rel-15.

To RAN4.

ACTION: 
RAN2 respectfully asks RAN4 to further consider whether to support SFTD measurement between NR PCell and NR PSCell for NR-DC in Rel-15, and provide feedback to RAN2.


In this contribution we provide our views on SFTD measurements for NR-DC in Rel-15.
2. Discussion

For NR-DC it was agreed only synchronous NR DC with FR1 PCell and FR2 PSCell  is supported according to NR WI exception sheet [2].
· NR-NR Dual connectivity aspects
· synchronous mode from physical layer aspects;

· Band combination(s) for FR1 + FR2;

· MCG fully in FR1 and SCG fully in FR2

There is no explicit definition of what synchronous NR-DC is and what asynchronous NR-DC is. But there is MRTD requirement for NR-DC which differentiate synchronous and asynchronous scenarios. For EN-DC MRTD requirements for both sync and async operation are specified. For NR-DC as only sync operation is supported in Rel-15 the MRTD requirement are specified for sync case.
The MRTD requirement for NR-DC is in section 7.6.6 in TS38.133.
	7.6.6
Minimum Requirements for inter-band NR-NR DC
The UE shall be capable of handling at least a relative receive timing difference between subframe timing of signal from PCell and slot timing of signal from PSCell at the UE receiver as shown in Table 7.6.6-1 provided that the UE indicates that it is capable of synchronous NR-NR DC [16].
Table 7.6.6-1 Maximum receive timing difference requirement for inter-band NR-NR synchronous dual connectivity
Frequency Range
Maximum receive timing difference (µs) 

PCell

PSCell

FR1

FR2

33



The MRTD includes propagation delay and cell phase synchronization error. The propagation delay of 30us is assumed which means 9km cell size is supported. The cell phase synchronization error is 3us which is the requirement for TDD cell phase synchronization. 

According to the requirements, the relative receive timing difference is between subframe timing of signal from PCell and slot timing of signal from PSCell at the UE receiver. So it is clear that synchronous NR-DC only requires slot level synchronization. It doesn’t require any SFN level synchronization and it is not necessary to have such level of synchronization either.
Proposal 1: RAN4 confirms sync NR-DC only requires slot level synchronisation and it does not require any SFN level synchronisation. 
The SFN of NR DC could be different in practical network, especially when multi-vendor operation is deployed. Therefore it is important for network to know the SFN difference when configuring NR DC. There are different views in RAN2 if SFN difference can be obtained by network implementation. In our view it is not always possible. When multi-vendor operation is deployed it is basically not possible to get the information. 
Another way to get SFN difference is by UE reporting SFTD measurement. This is the most flexible way to get SFN difference. As long as there is UE supporting SFTD measurement, network can get the SFN difference for configured NR-DC. It is beneficial for network deployment.

RAN2 asks whether to support SFTD measurement between PCell and PSCell. When NR-DC has been configured, UE is to measure SFTD between PCell and PSCell. It is all serving cell measurement, so the complexity of UE implementation is minimized. 
In the last RAN4 meeting, following agreement is made.
Agreement: Since SFTD measurement for NR-DC is postponed to Rel-16 in RAN2, RAN4 does not need to specify the requirement for NR-DC SFTD in Rel-15.
Why no SFTD measurement requirement is specified in Rel-15 is due to RAN2 postponed their work. Now with RAN2 LS [1], RAN2 can add the SFTD measurement procedure in Rel-15 if positive feedback from RAN4 is received. So RAN2 work on SFTD measurement procedure and signaling is not an issue anymore. 
With above analysis we think it is necessary and feasible to support SFTD measurement in Rel-15.
Proposal 2: SFTD measurement between PCell and PSCell when NR-DC has been configured is supported in Rel-15. 
If RAN4 reaches agreement on introduction of SFTD measurement between PCell and PSCell, the corresponding core requirements and performance requirements can be finished in RAN4#91 meeting.
Proposal 3: SFTD measurement requirements can be done in RAN4#91 meeting. 
It is well worth considering neighbour cell SFTD measurement either. We had agreement in the previous meeting that inter-frequency SFTD measurement is needed. In the last meeting it was agreed not to introduce inter-frequency SFTD because companies think timing drifting should not be an issue that can cause large SFN difference. However inter-frequency SFTD measurement is also necessary and helpful for measurement gap or SMTC configuration, which is needed for measurement and PSCell addition. 

Proposal 4: RAN4 to further consider to specify inter-frequency neighbour cell SFTD measurement requirements.

3. Conclusion

In this contribution, we further provide our further views on SFTD measurements for NR-DC in Rel-15. Based on the observations following proposals are present. 
Proposal 1: RAN4 confirms sync NR-DC only requires slot level synchronisation and it does not require any SFN level synchronisation. 
Proposal 2: SFTD measurement between PCell and PSCell when NR-DC has been configured is supported in Rel-15. 
Proposal 3: SFTD measurement requirements can be done in RAN4#91 meeting. 
Proposal 4: RAN4 to further consider to specify inter-frequency neighbour cell SFTD measurement requirements.

A companion draft LS [2] is also provided to feedback to RAN2.
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