3GPP TSG-RAN WG4 Meeting #91
R4-1906569
Reno, US, 13th – 17th May 2019
Title: 
Discussion on SFTD measurement for NR SA
Source: 
Huawei, HiSilicon
Agenda item:
6.10.9
Document for:
Discussion
1. Introduction

In dual connectivity, SFTD measurement is introduced where UE will report the timing difference between two cells in order to assist network to make proper configurations based on timing, e.g. the SMTC, measurement and/or DRX. RAN4 has defined the requirements for the following SFTD measurements.
· For EN-DC: SFTD between LTE PCell and inter-RAT NR cell (candidate PSCell)

· For EN-DC: SFTD between LTE PCell and NR PSCell

· For NE-DC: SFTD between NR PCell and LTE PSCell

· For NR-DC: SFTD between NR PCell and NR PSCell


In RAN2#105bis, an LS [1] related to SFTD measurement in NR SA was sent to RAN4. In this paper we will provide our views on this issue.
2. Discussion
The problem identified by RAN2 and the related questions in [1] are copied as follows.

	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. Since RAN4 allows the exception (SFTD measurement outside the SMTC occasions) for EN-DC scenarios and UE with SFTD capability can ignore SMTC offset and report the SFTD in order for the network to configure SMTC correctly, the problem can be solved in EN-DC under the condition that UE support at least one EN-DC band combination.
RAN2 understands that currently SFTD measurement is only applicable for LTE PCell and NR PSCell/cells, so it is not supported in Rel-15 for the UE to measure SFTD between NR PCell and NR cells for NR SA handover to NR SA scenarios.

RAN2 would like to ask RAN4 the following questions:

Q1: Is there any issue in SMTC configuration and RRM measurement in NR SA when the NR SA cells are not synchronized?

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?
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)?


It is well understood in RAN4 that when configuring SMTC for a measurement object, network should make sure that the SSBs transmitted by cells on the carrier frequency will at least partially fall into the SMTC windows. Over X2 interface, the target cell will provide the SSB timing information to the serving cell, but the timing is w.r.t. the target cell’s own timing reference. Therefore, in order for the serving cell to configure properly SMTC for the target frequency layer, it needs the timing information of the target cells, and this is the reason why SFTD measurement on inter-RAT NR cells before EN-DC was introduced.
As RAN2 pointed out, the timing information of the NR target cells is also needed in NR SA, in order for the NR serving cell to configure inter-frequency measurement on another NR carrier frequency. Here we do not see any difference between EN-DC and NR SA, since as long as the target carrier frequency is NR, the measurement configuration is based on SMTC. 

Observation 1: NR serving cell needs the timing information of the NR target cell in order to configure SMTC for RRM measurement on the NR target carrier frequency.

The next question is whether the NR serving cell can get the timing information of the NR target cell by means other than SFTD. This is possible, e.g. via proprietary coordination between the two cells, but as discussed in RAN4#90bis for NR-DC, there is no guarantee that for such coordination. 

Based on the conclusion in RAN4#90bis, even the cells are candidate for NR-DC and are synchronized on slot level, they may have different frame level timing or un-aligned SFN, and exchanging the frame or SFN offset between the two cells is deemed as not infeasible for some cases. For any two NR SA cells (serving cell and target cell) that are not synchronized (which means they are not candidate for CA), the coordination can only be weaker, so we cannot assume the NR serving cell can get the timing information of the NR target cell by network implementation.
Observation 2: For any two NR SA cells (serving cell and target cell) that are not synchronized, it is not always possible for the NR serving cell to get the timing information of the NR target cell by network implementation.

In RAN4#90bis, there was a discussion which SFTD measurement should be introduced for NR-DC, SFTD measurement before NR-DC, or SFTD measurement after NR-DC. The conclusion was to define the former one. Although the latter one is more useful, the consideration was that the former one is simpler to implement, and as long as one UE has reported SFTD after entering NR-DC, the timing information can be used by the PCell to configure measurement of other UEs on the same carrier frequency before they are configured with NR PSCell. For any two NR SA cells, however, network may not bind them with NR-DC, so SFTD measurement after NR-DC cannot help.

Observation 3: For any two NR SA cells (serving cell and target cell), SFTD measurement after NR-DC cannot help when network does not use the two cells for NR-DC.
Based on above analysis, we think the answer to Q1 should be “Yes”. Then, on whether it is feasible to introduce SFTD measurement between NR PCell and neighbouring cells for NR SA in Rel-15, our view is also “Yes”. 

· From network point of view, the feature is quite important to enable flexibility for coordination between two NR cells.
· From UE implementation point of view, the feature is quite similar to SFTD measurement before EN-DC, and in any case it will be optional feature.
· From specification point of view, the requirements will be similar to SFTD measurement before EN-DC, so it will not cause too much burden in RAN4.
Therefore, our view is that RAN4 should define requirements for SFTD measurement between NR PCell and neighbouring cells for NR SA in Rel-15.

Proposal 1: RAN4 to define requirements for SFTD measurement between NR PCell and neighbouring cells for NR SA in Rel-15.

Regarding Q3 in R2-1905453, we think the limitation about band combination is not necessary. For SFTD measurement before EN-DC, the requirements are defined conditioned on that the target NR carrier can form a valid EN-DC band combination with the LTE PCell. The reason was that the SFTD measurement was specifically defined for EN-DC. Now for NR SA, the use case is not limited to NR-DC. 
From requirements point of view, there would be a difference in interruption. 

· When the target carrier frequency of SFTD measurement and the serving carrier can form a valid CA or NR-DC band combination of the UE, the same interruption requirements could apply as for EN-DC. It should be noted that even UE supports CA or NR-DC across two NR carriers, it does not necessarily mean network deploys CA or NR-DC across these two carriers.
· When the target carrier frequency of SFTD measurement and the serving carrier cannot form a valid CA or NR-DC band combination of the UE, there will be more interruptions due to SFTD measurement, as UE cannot receive simultaneously on the serving cell while measuring on the target carrier frequency. RAN4 can discuss the allowed interruptions when defining the requirements.
Proposal 2: There is no imitations/conditions to support this SFTD measurement for NR SA. 

· When the target carrier of SFTD measurement and the serving carrier can form a valid CA or NR-DC band combination of the UE, current interruption requirements for EN-DC apply.

· When the target carrier of SFTD measurement and the serving carrier cannot form a valid CA or NR-DC band combination of the UE, more interruptions are expected and RAN4 can further discuss the requirements.
3. Conclusions

In this paper we provided our views on the SFTD measurement in NR SA.
Observation 1: NR serving cell needs the timing information of the NR target cell in order to configure SMTC for RRM measurement on the NR target carrier frequency.

Observation 2: For any two NR SA cells (serving cell and target cell) that are not synchronized, it is not always possible for the NR serving cell to get the timing information of the NR target cell by network implementation.

Observation 3: For any two NR SA cells (serving cell and target cell), SFTD measurement after NR-DC cannot help when network does not use the two cells for NR-DC.
Proposal 1: RAN4 to define requirements for SFTD measurement between NR PCell and neighbouring cells for NR SA in Rel-15.

Proposal 2: There is no imitations/conditions to support this SFTD measurement for NR SA. 

· When the target carrier of SFTD measurement and the serving carrier can form a valid CA or NR-DC band combination of the UE, current interruption requirements for EN-DC apply.

· When the target carrier of SFTD measurement and the serving carrier cannot form a valid CA or NR-DC band combination of the UE, more interruptions are expected and RAN4 can further discuss the requirements.
Based on the analysis in this paper, we propose RAN4 to answer “Yes” for Q1 and Q2 in [1], and “no limitation/restriction” for Q3. A draft LS reply is provided in [2]. 

It should be noted that although the discussion is for NR SA, the SFTD measurement is needed also in EN-DC, in order for PSCell to configure measurement on another NR carrier. Therefore, the proposals apply in general for inter-frequency SFTD measurement on NR carriers.
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