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1 Introduction
In RAN2 #105bis meeting, an LS was sent to ask for RAN4’s opinion on introducing SFTD measurement between NR PCell and NR neighbouring cells for NR SA in Rel-15 [1]. In the reply LS [2], RAN4 answers the questions and asks whether RAN2 sees a need to introduce inter-frequency SFTD measurement between NR PSCell and inter-frequency cell for EN-DC. Moreover, for SFTD measurement between NR PCell and neighbour cell in NR SA, RAN4 thinks a separate capability signalling is needed.
In this document, we discuss RAN2’s possible actions based on the reply LS from RAN4.
2 Discussion
2.1 SFTD between NR PCell and neighbour cells in NR SA
	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;


In RAN4’s opinion, SFTD between NR PCell and neighbour cells for NR SA in Rel-15 should be supported. However, RAN4 only discussed the inter-frequency scenario. During RAN2’s discussion, the problem also exists for intra-frequency measurement, and that’s why RAN2 did not limit the scope to inter-frequency when sending the LS [1]:

	A problem was raised in RAN2 that in asynchronous scenario, when the network does not have SFTD information of neighbour cells, it cannot configure accurate SMTC in the measConfig. As a result, UE may be unable to search for SSBs of neighbour cells.


Therefore, RAN2 needs to request RAN4 to look back on the problem and see if SFTD measurement between NR PCell and intra-frequency neighbour cells should be supported.

From our perspective, the SFTD measurement does not need to differentiate between inter-frequency and intra-frequency. In EN-DC, SFTD between LTE PCell and NR neighbour cells is supported, and TS 36.331 does not mention the associated measObject must be inter-frequency.

Proposal 1: For NR SA in Rel-15, SFTD measurement between NR PCell and inter-frequency neighbour cells is supported. From RAN2 point of view this also applies to intra-frequency case, which needs confirmation from RAN4.
A new UE capability is needed for SFTD measurement between NR PCell and neighbour cells. According to RAN4 discussion, the new capability is a separate one from existing SFTD measurements for EN-DC, NE-DC and NR-DC [2]:
	· 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.


Therefore, to make it backward compatible, a new capability needs to be added to TS 38.331 and TS 38.306. CRs are provided in [3]

 REF _Ref14253929 \r \h 
[4]. Note that, when adding the SFTD capability, it is not differentiated between inter-frequency and intra-frequency scenarios unless RAN4 explicitly requires for it.
From sourcing companies view, this capability is essential to help the network to configure accurate SMTC for measurements. Although RAN4 assumes this is an optional UE capability, it seems more suitable to set this value always to be “1” to ensure all the networks can utilize this capability.

Proposal 2: A separate capability signalling for NR SA SFTD measurements is introduced, which shall always be set to “1”.
In the reply LS, RAN4 also answers the question on limitations/conditions to support the SFTD measurement without gaps and mentions the DRX based SFTD measurement [2]:
	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. 


Concerning the DRX based SFTD measurement, the performance is unpredictable because DRX configuration is flexible in network implementation and if the DRX off-duration is not long enough to cover SMTC, SFTD measurement is likely to fail. Moreover, DRX based SFTD measurement is not excluded by the current specification if UE wants to implement this way. Currently the SFTD measurement is divided into gap-based SFTD measurement and interruption-based SFTD measurement. DRX based SFTD measurement can be categorized as interruption-based with zero interruption, i.e. when no gaps are configured, if UE wants to measure SFTD during DRX idle period, then it can spare the interruption on the serving cell.

Proposal 3: No spec change for DRX based SFTD measurement is required.

2.2 SFTD between NR PSCell and neighbour cells in EN-DC
The reply LS leaves a question to RAN2 about SFTD measurement configured by PSCell in EN-DC [2]:
	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.


From our perspective, SFTD measurement between NR PSCell and NR neighbour cell is beneficial for measurements configured by NR PSCell. Like proposal 1, the SFTD measurement should not be confined to inter-frequency measurement because intra-frequency measurement configured by NR PSCell also requires the SFTD information to accurately configure SMTC to the UE.
Proposal 4: In EN-DC, SFTD measurement between NR PSCell and NR neighbour cells is supported.

A reply LS is needed to inform RAN4 of RAN2’s understanding. Besides, the reply LS needs to confirm with RAN4 that the SFTD measurement in NR SA and EN-DC also applies to intra-frequency scenario.
Proposal 5: Send a reply LS to notify RAN4 of RAN2 agreements and confirm with RAN4 that the SFTD measurement in NR SA and EN-DC also applies to intra-frequency scenario.
A draft reply LS is provided in [5].
3 Conclusion

The paper discusses SFTD measurement and we propose:
Proposal 1: For NR SA in Rel-15, SFTD measurement between NR PCell and inter-frequency neighbour cells is supported. From RAN2 point of view this also applies to intra-frequency case, which needs confirmation from RAN4.
Proposal 2: A separate capability signalling for NR SA SFTD measurements is introduced, which shall always be set to “1”.
Proposal 3: No spec change for DRX based SFTD measurement is required.

Proposal 4: In EN-DC, SFTD measurement between NR PSCell and NR neighbour cells is supported.

Proposal 5: Send a reply LS to notify RAN4 of RAN2 agreements and confirm with RAN4 that the SFTD measurement in NR SA and EN-DC also applies to intra-frequency scenario.
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