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Discussion and Decision
1. Introduction
In RAN#68, new WI on Licensed-Assisted Access to Unlicensed Spectrum has been approved [1]. The approved TR36.889 captures the conclusions and also some assumptions made in the SI phase [2]. One of assumptions says “It is assumed that the UE’s physical layer will only report valid RSRP/RSRQ measurement samples to RRC (i.e., L1 should not provide samples when DRS transmission was blocked by LBT)”. In this contribution, we discuss the assumption above and propose to specify the required UE behaviour.
2. Discussion
In the TR36.889 [2], there are two alternatives (Fig. 1) for DRS transmissions in assuming the LBT is applied to DRS transmissions:
1)
Subject to LBT, DRS is transmitted in fixed time position within the configured DMTC

2)
Subject to LBT, DRS is allowed to be transmitted in at least one of different time positions within the configured DMTC
These alternatives are still on the table and RAN1 should decide which alternative is introduced. However, regardless of the decision, the issue would remain. Therefore, it is proposed to confirm the assumption captured in the TR as the issue to be solved in order to avoid reporting invalid measurement samples to RRC from L1.
Proposal 1: RAN1 agrees the UE L1 ensures the valid measurement samples to RRC in LAA.
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Fig. 1: LAA DRS design options [1, Figure 7.2.1.2-1]
Regarding a solution above mentioned issue, there are two options:
· Option 1: The UE L1 reports the measurement samples to RRC, only when the UE successfully detects the DRS.
· Option 2: It is up to UE implementation how the UE L1 ensures the requirement.
Regarding the option 1, in the section 7.2.1.2 of the TR36.889, it is described that “LAA DRS design should allow the UE to be able to detect the presence of DRS from a cell based on a single DRS occasion. This would allow the UE to ensure that only DRS occasions that were successfully detected are incorporated into the measurements being performed.” So, the option 1 would be feasible. Of course, the UE vendors can ensure by their implementation. However, it would be good if one consistent UE behavior can be specified. So, we propose to specify the UE behavior according to the option 1.
Proposal 2: RAN1 discusses how to capture the UE behavior such that “the UE L1 reports the measurement samples to RRC, only when the UE successfully detects the DRS”.
3. Conclusion

In this contribution we discussed the assumption for measurement samples in DRS based measurements captured in the TR36.889 and made the following proposals: 
Proposal 1: RAN1 agrees the UE L1 ensures the valid measurement samples to RRC in LAA.

Proposal 2: RAN1 discusses how to capture the UE behavior such that “the UE L1 reports the measurement samples to RRC, only when the UE successfully detects the DRS”.
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7.2.2.5
RRM measurement and reporting
In Rel-12, discovery reference signals (DRS) were introduced in order to allow a cell to alternate dynamically between On and Off states. As illustrated in Figure 7.2.2.5-1, Rel. 12 DRS works by configuring the UE with a DMTC (discovery measurement timing configuration) which includes subframes on which the UE performs RRM measurements. The UE may not assume transmission of reference signals outside of the configured subframes.
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Figure 7.2.2.5-1: DRS transmission pattern for FDD 
With DRS as the starting point, from an RRC protocol point of view, it is considered feasible to perform the RRM measurement and reporting for LAA. RRM measurements (e.g. RSRP/RSRQ) on LAA cells can be used to configure, activate, de-configure LAA cells (as for SCells on licensed carriers). The eNB configures the UE with a Measurement Object with a single DRS configuration for each configured LAA SCell. It is assumed that the UE’s physical layer will only report valid RSRP/RSRQ measurement samples to RRC (i.e., L1 should not provide samples when DRS transmission was blocked by LBT).
For the purpose of detecting hidden node in channel selection, UE reporting of RSSI measurements to the eNB is considered useful. The eNB indicates which carriers(s) the UE should report RSSI for. Further details of the RSSI measurement reporting can be defined when standards are to be developed. RRM measurement and reporting should further take into account the DRS design options for LAA (sec 7.2.1.2).
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