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1. Introduction

In RAN2#107 meeting, an LS [1] was sent to RAN4, and the question is whether it is necessary and feasible to introduce SFTD measurement between NR PCell and intra-frequency NR neighbour cells for NR SA.
	RAN2 understands that current 38.133 only supports inter-frequency SFTD measurement in NR SA. From the perspective of RAN2, the problem spotted is that when the network does not have SFTD information of neighbour cells, it cannot configure accurate SMTC in the measConfig, so that the UE may be unable to search for SSBs of neighbour cells. Some companies in RAN2 think the problem exists also for intra-frequency measurement and see the need to have intra-frequency SFTD measurement. 

Therefore, RAN2 would like to ask RAN4 the following question:

Question: Is it necessary and feasible to introduce SFTD measurement between NR PCell and intra-frequency NR neighbour cells for NR SA in Rel-15?


In this paper, we will provide our views on intra-frequency SFTD measurement.
2. Discussion
2.1. Necessity and feasibility
In RAN4#91 inter-frequency SFTD measurement requirements are introduced. The main motivation of the measurement is to allow PCell to obtain timing information of an inter-frequency neighbour cell so that it can configure proper SMTC and/or measurement gap for the UE to perform RRM measurement.
RAN4 defined requirements only for inter-frequency SFTD based on the assumption that the cells with SSB on the same frequency layer are always synchronous. However, according to the latest RAN2 LS, the assumption does not always hold, e.g. RAN2 has considered FDD frequency where it may be difficult to synchronize all the cells. 
NR support exchange of SMTC information via X2/Xn interface between gNBs, including SMTC information for cells on the same frequency layer. However, without timing information of neighbour cells, the PCell can still not configure proper SMTC for UE to measure neighbour cells even with SMTC information of the neighbour cells. SFTD measurement is needed to enable a complete solution for measurement configuration, and there is no difference whether the measurement is intra-frequency or inter-frequency. As there is clear and valid use cases, the feature is obviously necessary.
On the other hand, we understand the UE implementation for SFTD measurement for intra-frequency neighbour cell is not much different from that for inter-frequency neighbour cell, i.e. the UE will blindly search the SSB of neighbour cells, read MIB to obtain SFN and measure RSRP if configured by PCell. UE has to do all the steps for inter-frequency SFTD, and we see no obstacle in doing the same steps on the intra-frequency layer. Therefore, we think the feature is also feasible to be introduced in Rel-15. It should be noted that it will be anyway optional for UE to support.
Proposal 1: RAN4 to reply to RAN2 that SFTD measurement between NR PCell and intra-frequency NR neighbour cells for NR SA is necessary and feasible in Rel-15. 

2.2. Requirements 
If Proposal 1 above is agreeable, RAN4 needs to define measurement requirements for intra-frequency SFTD. As the steps in SFTD measurement are same for intra- and inter-frequency measurement, the requirements are also similar. The main difference is that the SSB to be measured may be within or outside the active DL BWP of the UE。
When the SSB is not within the active DL BWP, the measurement is similar to inter-frequency. RAN4 has supported both gap based and interruption based SFTD measurement for inter-frequency. However, we understand the interruption based may not be applicable for intra-frequency. Interruption based SFTD measurement is applicable only when the target carrier and the serving carriers of the UE can form a supported band combination of the UE, so that UE can use the spare RF and baseband resource to measure the inter-frequency carrier while maintaining data transmission/reception in the serving cells. Typically, UE does not have two sets of RF and baseband resources for the same carrier, so it cannot maintain the data in the active DL BWP and at the same time measure the intra-frequency SSB which is not within the BWP.

Proposal 2: RAN4 to define requirements for SFTD measurement between NR PCell and intra-frequency neighbor cells for NR SA in Rel-15.
· When the SSB is not within the active DL BWP, the requirements for gap based inter-frequency SFTD measurement apply provided that UE is configured with measurement gaps
3. Conclusions

In this paper we provided our views on intra-frequency SFTD measurement.
Proposal 1: RAN4 to reply to RAN2 that SFTD measurement between NR PCell and intra-frequency NR neighbour cells for NR SA is necessary and feasible in Rel-15. 

Proposal 2: RAN4 to define requirements for SFTD measurement between NR PCell and intra-frequency neighbor cells for NR SA in Rel-15.
· When the SSB is not within the active DL BWP, the requirements for gap based inter-frequency SFTD measurement apply provided that UE is configured with measurement gaps
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