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1. Introduction

In RAN4#94-e, the RRM requirements for RSS based measurement were discussed, and the outcomes are captured in the WF [1].
	· RAN4 to define RSS based RSRP measurements in IDLE and CONNECTED mode for serving cells and neighbor cells under certain conditions regarding location of RSS resources in the cell bandwidth. 

· The conditions are to be discussed at next meeting. 

· RAN4 is to discuss the measurement delay requirements for RSS based RSRP measurements at next meeting.
· RAN4 agrees to use the same RF margin that was used for deriving the CRS based RSRP measurement accuracy requirements for cat-M. 


Based on our understanding the remaining open issues are as follows. 
· Conditions for the RSS based measurement requirements in idle and connected
· Delay requirements
· Accuracy requirements and the RF margin
In this paper, we will provide our views for the above issues.
2. Discussion
2.1. Conditions for RSS measurement requirements 
Power saving is important for eMTC UEs, especially for Idle state. Idle state requirements are defined based on the assumption that UE takes one measurement every DRX cycle or several DRX cycles. UE typically takes the measurement samples before or during POs. RSS, however, is cell specific, and in general not aligned with individual UE’s PO in time domain. As a results, UE will need to wake up additionally to take RSS based measurement even for the serving cell, which will adversely impact power consumption in Idle state. Therefore, the RSS based measurement should be limited.

Based on agreements from RAN1#98bis, the location of RSS in time/frequency domain is a function of cell ID. It means if UE is required to measure RSS from all cells which transmit RSS, UE needs to wake up at multiple RSS time locations, and re-tune to multiple RSS frequency locations (each time only one RSS frequency location can be measured). This will have quite big impact on UE power consumption and measurement delay, so we think RSS requirements should only be defined for cells with RSS at the same time/frequency location as the serving cell.

In RAN4#94-e, there were different understandings about the time/frequency location, in our view

· Same time location means the RSS offset is same for the serving cell and the neighbour cell

· Same frequency location means the neighbour cell RSS is within the same 2-RB layer as the serving cell RSS. Although eMTC UE can receive RF BW of 6-RB, which includes 3 RSS layers, we do not think UE is expected to measure on 3 layers simultaneously. This will increase the UE complexity e.g. the computation and memory resources especially when RSS is additional measurement on top of CRS.
For eMTC, the measurement in Connected state is based on measurement gaps, for both intra-and inter-frequency. This is because eMTC UE is working on a narrowband (NB) for scheduling which may be different than the central 6-PRB where PSS/SSS is transmitted. During measurement gaps, UE will re-tune to the central 6-PRB of a carrier frequency to do cell search and measurement. RSS, however, will not be located in the central 6-PRB as agreed in RAN1#98bis. It means UE cannot receive RSS during measurement gaps. Therefore, besides the same time/frequency location as discussed for idle mode, another condition for connected mode is that the RSS does not collide with measurement gap in time.

Proposal 1: The RSS measurement requirements apply provided that 

· RSS from neighbour cell is with same time offset as serving cell RSS

· RSS from neighbour cell is within same 2-RB layer as serving cell RSS

· For connected mode, RSS does not collide with measurement gap in time
2.2. Delay requirements 
For RSS measurement requirements RAN4 has mainly focused on the accuracy part and there was not much discussion on the delay requirement except the number of RSS samples used to derive the accuracy. 
One key issue in our view is the applicability of the RSS delay requirements. Although RSS based measurement has better accuracy than CRS, the measurement period will be depending on the RSS periodicity, and it may be longer than CRS based. For example, when the RSS period is 320ms, and 5 samples are needed for enhanced coverage, the measurement period is 1600ms. On the contrary, CRS measurement period is 800ms for intra-frequency.

As there are different tasks based on measurement, e.g. serving cell evaluation against S-criterion, PRACH CE level selection, neighbour cell measurement for mobility etc., it is not clear which RS UE should use for RSRP measurement in general or for specific tasks. For UE behaviour, the question is whether UE should still measure CRS from a cell if RSS from that cell is measured and whether the existing CRS measurement requirements still apply.
Therefore, we suggest that RAN4 to further discuss the applicability of delay requirements for RSS and CRS.

Proposal 2: RAN4 to further discuss the applicability of delay requirements for RSS measurement and CRS measurement.
2.3. Accuracy requirements

It was agreed in [1] that RAN4 will use the same RF margin for RSS accuracy as that was used for CRS accuracy. RAN4 in Rel-14 has discussed the accuracy requirements for non-BL UE for normal CRS based measurement. The assumption on RF margin was addressed in [2], which proposed to assume 4dB margin for BL UE and 2.5dB margin for non-BL UE. The assumption was used in deriving the accuracy requirements for CRS based measurement for eMTC. 

Proposal 3: RAN4 should take the averaged value of the baseband errors in deriving the accuracy requirements for RSS based measurement.

Proposal 4: RAN4 to use RF margin of 4dB for BL UE and 2.5dB for non-BL UE in deriving the accuracy requirements for RSS based measurement.
3. Conclusions

In this paper we provided our views on remaining issues in RSS measurement requirements.
Proposal 1: The RSS measurement requirements apply provided that 

· RSS from neighbour cell is with same time offset as serving cell RSS

· RSS from neighbour cell is within same 2-RB layer as serving cell RSS

· For connected mode, RSS does not collide with measurement gap in time
Proposal 2: RAN4 to further discuss the applicability of delay requirements for RSS measurement and CRS measurement.
Proposal 3: RAN4 should take the averaged value of the baseband errors in deriving the accuracy requirements for RSS based measurement.

Proposal 4: RAN4 to use RF margin of 4dB for BL UE and 2.5dB for non-BL UE in deriving the accuracy requirements for RSS based measurement.
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