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1 Introduction
In RAN2#105bis, RAN2 sent an LS R2-1905453 [1] to asking RAN4 about SFTD measurement between NR PCell and neighboring cells in NR SA. RAN4 has replied the LS with some further question to RAN2 [2]. The paper discusses the question raised by RAN4 and remaining issues of SFTD measurement in REL-15. We propose to introduce SFTD measurement between NR PCell and neighboring cells in NR SA as RAN4 suggestion.
2 Discussion
In R2-1905453, RAN2 asked RAN4 whether “SFTD measurement between NR PCell and neighbouring cells in NR SA” is feasible or not. RAN4 give positive answer in the LS R4-1907319. In addition, RAN4 ask RAN2 if there a need to introduce inter-frequency SFTD measurement between NR PSCell and inter-frequency cell for EN-DC.

Q2: If the answer in Q1 is “yes”, is it feasible to introduce SFTD measurement between NR PCell and neighbouring cells for NR SA in Rel-15?
RAN4: Yes, this is feasible from RAN4 point of view. RAN4 understands that inter-frequency SFTD measurement between NR PCell and inter-frequency neighbouring cells
· should be introduced in Rel-15 for NR SA; at the same time, RAN4 would like to clarify whether RAN2 sees a need to introduce inter-frequency SFTD measurement between NR PSCell and inter-frequency cell for EN-DC;

We first summarize the different SFTD measurement in the following table. 

Table 1: Different SFTD measurements
	Type
	1
	2
	3
	4
	5
	6

	Arch.
	EN-DC
	LTE SA
	NE-DC
	NR-DC
	NR SA
	EN-DC

	Reference
	LTE PCell
	LTE PCell
	NR PCell
	NR PCell
	NR PCell
	NR PSCell

	Target
	NR PSCell
	NR NBR Cell(s)
	LTE PSCell
	NR PSCell
	NR NBR Cell(s)
	NR NBR Cell(s)

	Capability
	sftd-MeasPSCell in UE-MRDC-Capability
	sftd-MeasNR-Cell
	sftd-MeasPSCell-NEDC
	sftd-MeasPSCell in UE-NR-Capability
	TBD
	TBD

	Note
	After DC

	Before DC

	After DC

	After DC

	Before DC

	After DC




We understand that RAN4 is asking about the need for type 6 SFTD measurement in above table. We think that RAN2 should not add this new SFTD measurement for the following reasons:
· In most case, the SN only maintains the intra-SN mobility in MR-DC. We assume that SN knows the timing of its own cells and there is no need to have assistant information from UE to know the timing difference.
· Once inter-frequency SFTD measurement in SA is supported, the gNB could trigger this measurement to NR SA UEs and get the timing difference. There is no need to require a UE that already configured with EN-DC to perform gapless measurement on an inter-frequency NR measurement. We assume that most UE could not perform gapless measurement after NR SCG is configured. Thus the SFTD measurement between NR PSCell and NR neighbour cell would not be very useful. 
· It is not suitable to add any new function for EN-DC in Rel-15. 
[bookmark: _GoBack]Therefore, we propose NOT to support the inter-frequency SFTD measurement between NR PSCell and inter-frequency cell for EN-DC.
Proposal 1: RAN2 confirms that there is no need to introduce inter-frequency SFTD measurement between NR PSCell and inter-frequency NR neighbour cells in EN-DC.

Since RAN4 has confirm the need and feasibility of the SFTD measurement between NR PCell and NR neighboring cells for NR SA, we prepare CRs on (38.331 and 38.306) to introduce this new feature. The CR is similar to the function in LTE SA (SFTD measurement between LTE PCell and NR neighbour cells). We however want to highlight that the DRX-based SFTD measurement (which is not used in LTE) is added based on RAN4’s comment. In LTE, we have only SFTD measurement with or without measurement gap. A separate capability for DRX-based SFTD is introduced.

Proposal 2: RAN2 adopts the CRs in [3] and [4] to introduce the SFTD measurement between NR PCell and NR neighbor cells in NR SA.

A draft LS is also provided to answer the questions from RAN4.

Proposal 3: Sent LS to info RAN4 about the SFTD agreements, a draft LS based on above proposals is provided in [5].

3 Conclusions	
Base on the discussion in section 2, we propose the following: 

Proposal 1: RAN2 confirms that there is no need to introduce inter-frequency SFTD measurement between NR PSCell and inter-frequency NR neighbour cells in EN-DC.

Proposal 2: RAN2 adopts the CRs in [3] and [4] to introduce the SFTD measurement between NR PCell and NR neighbor cells in NR SA.

Proposal 3: Sent LS to info RAN4 about the SFTD agreements, a draft LS based on above proposals is provided in [5].
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Annex: R4-1907319
1. Overall Description:
RAN4 would like to thank RAN2 for the LS on SFTD measurement. After discussion, RAN4 would like to provide the answers to the questions in R2-1905453 as follows.
Q1: Is there any issue in SMTC configuration and RRM measurement in NR SA when the NR SA cells are not synchronized?
RAN4: Yes, there is an issue when cells are not synchronize. Besides, there is also an issue even for synchronous scenario, when it only requires slot boundary synchronisation but not SFN synchronization.
Q2: If the answer in Q1 is “yes”, is it feasible to introduce SFTD measurement between NR PCell and neighbouring cells for NR SA in Rel-15?
RAN4: Yes, this is feasible from RAN4 point of view. RAN4 understands that inter-frequency SFTD measurement between NR PCell and inter-frequency neighbouring cells
· should be introduced in Rel-15 for NR SA; at the same time, RAN4 would like to clarify whether RAN2 sees a need to introduce inter-frequency SFTD measurement between NR PSCell and inter-frequency cell for EN-DC;
· is an optional feature, and requires separate capability signalling than existing SFTD measurements for EN-DC, NE-DC and NR-DC.
· For Rel-15, RAN4 understands that if a UE supports inter-frequency SFTD measurement, it is not necessary to support SFTD measurement for NR-DC.
Q3: If the answer in Q2 is “yes”, what would be limitations/conditions to support this SFTD measurement without gaps (e.g. in EN-DC, this is possible only if the UE supports corresponding EN-DC band combination)?
RAN4: 
From UE requirement perspective, in Rel-15 RAN4 will specify inter-frequency SFTD measurement without gaps for the case where the target carrier of SFTD measurement and the serving carrier forms a valid CA or NR-DC band combination of the UE.
RAN4 reached conclusion that it is also feasible to measure neighbour cell SFTD in NR SA by using similar mechanism for DRX based CGI reading, e.g. the SFTD will be measured during DRX idle period. There is no limitations/conditions for this mechanism as long as the neighbor cell carrier is in a band that the UE supports. No measurement requirements will be specified for DRX based SFTD measurement. Signaling to indicate UE to conduct DRX based SFTD measurement is needed. A separate UE capability for DRX based SFTD measurement is preferable. Besides, RAN4 is studying on the measurement time for DRX based SFTD measurement, and will inform RAN2 when conclusion is reached.
In Rel-15 RAN4 will specify inter-frequency SFTD measurement with gaps, and the requirements apply no matter whether or not the target carrier of SFTD measurement and the serving carrier forms a valid CA or NR-DC band combination of the UE. 

2. Actions:
To RAN2:
[bookmark: _Hlk504730597]RAN4 kindly asks RAN2 to 
· take above information into account in future specification work, and define related signalling support for the inter-frequency SFTD measurement;
· clarify whether RAN2 sees a need to introduce inter-frequency SFTD measurement between NR PSCell and inter-frequency cell for EN-DC.

