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1. Introduction

SFTD for NR-DC has been discussed in RAN2 and RAN4 for some meetings. 

· In RAN4#88, it was agreed  to introduce requirements for SFTD measurement before NR-DC, and not for after NR-DC, and an LS [1] was sent to RAN2

· In RAN2#104, it was agreed to postpone the introduction of SFTD for NR-DC to Rel-16
	Agreements

1
 SFTD/SSTD measurement of NR-DC is postponed to Rel16 because only synchronous NR-DC is considered in Rel15 late drop


· In RAN4#90 it was agreed not to introduce SFTD measurement requirements for NR-DC based on RAN2 agreements. 
	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.


· In RAN2#105, an LS was sent to RAN4 [2], which seems to be re-opening the need for SFTD for NR-DC and asks RAN4 to decide.
	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.


In this paper, based on the latest status we will provide our views on the SFTD requirements for NR-DC.
2. Discussion
NR-DC in Rel-15 can only be synchronous. In RAN4#88, the main consideration to introduce SFTD before NR-DC was the possible time drift between the PCell and the to-be PSCell. In RAN4#90, our proposal was to re-consider the need, since two cells have to be tightly and stably synchronized in order to be candidate for NR-DC, so time drifting may not be an issue (otherwise the NR-DC is not working).
In RAN4#90, some companies mentioned the need for SFTD from SFN alignment perspective, but the agreement in RAN2#104 was clear, so RAN4 did not further discuss in this direction. However, in the latest RAN2 LS [2], the RAN2 consensus about the synchronous NR-DC is that synchronous implies at least slot synchronisation but it does not imply SFN synchronisation. RAN2 further asked RAN4 to make decision on whether SFTD measurement is needed to address this SFN misalignment issue.
In our view, it is possible for network to figure out the SFN offset between the two cells as candidate for NR-DC via implementation based solution. In particular, since the two cells need to be synchronized on slot level, obtaining the SFN offset does not look like a big further step. On the other hand, we also understand the concern from network vendor perspective that such an assumption may mandate certain implementations that are not needed should the SFTD measurement have been supported. 

In essence, the question is which side, UE or network, should take the efforts to enable NR-DC when SFN alignment is not guaranteed. We slightly prefer to define the SFTD measurement for NR-DC, considering the fact that this is anyway going to be a UE capability (as for EN-DC), and that support of SFTD for NR-DC is not much different from that for EN-DC. 
The next question is whether the requirements are introduced for SFTD measurement before NR-DC, after NR-DC or both. In our view, both are needed. 
· PCell may configure UE to measure the to-be PSCell before addition, and to configure this measurement the SFN offset between the PCell and the to-be PSCell is needed, so SFTD measurement before NR-DC is needed.

· PCell may configure UE to add the PSCell without configuring measurement before. In RAN4#90, the PSCell addition requirements for EN-DC were updated such that the case where UE is not configured with SMTC information is addressed. We think the same change should apply for NR-DC, SFTD measurement after NR-DC should be supported to allow network to obtain the SFN offset after PSCell is added.
Proposal 1: RAN4 to define requirements for SFTD measurement 
· between NR PCell and NR inter-frequency neighbour cell (candidate for PSCell) before NR-DC,
· between NR PCell and NR PSCell after NR-DC.
On the exact requirements, since the target cell is an NR cell, the UE behaviour in SFTD measurement is quite similar to the SFTD measurement for EN-DC. 
For SFTD measurement before NR-DC, the measurement can be interruption based or gap based. The delay requirements can be re-used from EN-DC except that in gap based measurement, the scaling factor should be CSSF instead of N_freq. The measurement accuracy can also be re-used as there is clearly no need for more accurate report since the main use case is for SFN offset acquisition. For interruption based measurement, the interruption rate can be re-used since the same number of interruptions are expected. It should be noted that both the number of lost ACK/NACK per interruption and the total number ACK/NACKs scale with the SCS on the PCell, so there is no change on the interruption rate for different PCell SCS.
For SFTD after NR-DC, the measurement delay and accuracy can be re-used from EN-DC.
Proposal 2: The measurement requirements for SFTD for NR-DC can re-use from EN-DC. 
3. Conclusions

In this paper we provided our views on SFTD for NR-DC.
Proposal 1: RAN4 to define requirements for SFTD measurement 
· between NR PCell and NR inter-frequency neighbour cell (candidate for PSCell) before NR-DC,

· between NR PCell and NR PSCell after NR-DC.
Proposal 2: The measurement requirements for SFTD for NR-DC can re-use from EN-DC. 
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