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1 Introduction

In LS R1-2104159 (R2-2104392) [1], for the following options proposed by RAN4:
· Option 1: Remove RSRQ from the cell selection and cell re-selection criterion when a cell is measured using RSS.
· Option 2: Define RSRQ for RSS measurements
RAN2 has discussed and concluded that from RAN2 perspective option 1 is not preferred because it may have an impact on cell (re)-selection performance and behaviour, but it is up to RAN1 and RAN4 to decide.

In this contribution, we discuss the above issue from RAN1 perspective on RSS based RSRQ measurements.
2 Discussions

In the revised Rel-16 MTC enhancement WID [2], the objective of mobility enhancement for BL/CE UEs is changed to:
Mobility enhancement:
· Improve the DL RSRP measurement accuracy through use of RSS [RAN1, RAN4, RAN2]

According to the revised objective, improving RSRQ measurement accuracy through use of RSS is not supported in Rel-16 MTC enhancement. Therefore, from RAN1 perspective, there is no need to consider option 2.
RSS-based RSRP measurement is used to improve the RSRP measurement accuracy. The UE should support CRS based RSRP/RSRQ measurement regardless of whether RSS-based RSRP measurement is enabled or not. The definition of RSRQ is specified in 5.1.3 of [2] as below: 

“Reference Signal Received Quality (RSRQ) is defined as the ratio N×RSRP/(E-UTRA carrier RSSI), where N is the number of RB's of the E-UTRA carrier RSSI measurement bandwidth. The measurements in the numerator and denominator shall be made over the same set of resource blocks.

E-UTRA Carrier Received Signal Strength Indicator (RSSI), comprises the linear average of the total received power (in [W]) observed only in certain OFDM symbols of measurement subframes, in the measurement bandwidth, over N number of resource blocks by the UE from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc. 

Unless indicated otherwise by higher layers, RSSI is measured only from OFDM symbols containing reference symbols for antenna port 0 of measurement subframes. If higher layers indicate all OFDM symbols for performing RSRQ measurements, then RSSI is measured from all OFDM symbols of the DL part of measurement subframes. If higher-layers indicate certain subframes for performing RSRQ measurements, then RSSI is measured from all OFDM symbols of the DL part of the indicated subframes.”
According to above description, RSS-based RSRQ measurement improvement is not defined in RAN1 specification. However, if RSS-based RSRP measurement is enabled, RSRQ can be calculated according to RSS-based RSRP and CRS-based RSSI. From RAN1 perspective, RSRQ that is calculated according to RSS-based RSRP and CRS-based RSSI may still be used for cell selection and cell re-selection.
Observation 1: If RSS-based RSRP measurement is enabled, RSRQ can be calculated according to RSS-based RSRP and CRS-based RSSI.
Proposal 1: RAN1 requests RAN4 to consider whether RSRQ calculation according to RSS-based RSRP and CRS-based RSSI can be used as cell selection and cell re-selection criterion.
3 Conclusion
In this contribution, we have discussed the RAN2 reply LS on RSS based RSRQ. We have the following proposals:
Observation 1: If RSS-based RSRP measurement is enabled, RSRQ can be calculated according to RSS-based RSRP and CRS-based RSSI.
Proposal 1: RAN1 requests RAN4 to consider whether RSRQ calculation according to RSS-based RSRP and CRS-based RSSI can be used as cell selection and cell re-selection criterion.
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