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1. Introduction
In this contribution, we discuss the signal quality measurements for NR mobility based on SS block and CSI-RS.
2. Necessity of introducing signal quality measurements
In LTE, RSRQ and RS-SINR are specified as cell quality metrics. Both RSRQ and RS-SINR is measured based on CRS REs. RSRQ and RS-SINR are expressed as follows:
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RSRP is the averaged power of the REs that carry CRS. RSSI is the averaged power observed only in OFDM symbols containing CRS. In Rel-12, there is an optional feature called RSRQ on all symbols, which RSSI is measured on all OFDM symbols in the indicated subframes, not only the symbols containing CRS.
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ECRS, ICRS and NCRS are the averaged power of the CRS in the entire system bandwidth for the serving cell, interfering cell and thermal noise respectively.

According to the definition of both metrics, the main drawback of RSRQ is that RSRQ is relevant to the measured cell load, since RSSI comprises both data and CRS from measured cell and interfering cell. So the fluctuation of measured cell load may greatly impact the RSRQ value. Network cannot estimate the accurate throughput based on reported RSRQ. This is especially true when the SINR is high.

Compared to RSRQ, RS-SINR does not vary according to the target cell load. This means that in some cases RS-SINR may be a better indicator of downlink quality than RSRQ. UE reporting SINR can allow network to better predict the achievable user throughput in target cells. And UE reporting SINR can help to optimize the network deployment, to detect coverage problems (weak coverage, high interference, etc.) and assess network performance, e.g. throughput.
In other cases, RS-SINR may not fully indicate the interference experienced on all REs, e.g. with colliding CRS and low interferer load. The combination of the RS-SINR and RSRQ provides more information of downlink quality than RSRQ alone, which could be beneficial for predicting the achievable user throughput. Therefore, RS-SINR is specified in addition to RSRQ measurements.  Both RS-SINR and RSRQ can trigger measurement report. 
3. SS block based measurements
In NR, SS block and CSI-RS are used for RRM measurement. An SS block consists of PSS-PBCH-SSS-PBCH as illustrated in Figure 1. The bandwidth of PSS/SSS is 127 subcarriers, the bandwidth of PBCH is 288 subcarriers. The center frequency of NR-PSS and SSS is aligned with center frequency of NR-PBCH. 
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Figure 1: SS block composition

2.1 RSRQ

SS block based RSRQ definition could be similar as LTE RSRQ: 
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SSRP is the linear averaged power of the REs that carry SSS and PBCH DMRS. NR carrier RSSI is the linear averaged of the total received power observed on OFDM symbols containing SSS and PBCH DMRS.
In LTE, RSSI is measured from OFDM symbols containing reference signals. Since the OFDM symbols includes both data and CRS REs, RSRQ can reflect the real serving cell and interfering cell data condition. 
However, the OFDM symbols of NR SS block contains only common reference signals (PSS SSS) and common physical channel (PBCH), the measured NR RSSI is static and cannot reflect real cell quality. Hence, SS block based RSRQ measurement needs to contain sufficient number of data REs in order to reflect real cell quality.

Observation 1: SS block based RSRQ lack of data channel cannot reflect real cell quality.
Proposal 1: SS block RSRQ containing sufficient number of data REs should be considered as NR signal quality metric.

2.2 SINR
SS block based SINR definition could be similar as LTE RS-SINR:
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ESS, ISS and NSS  are the linear averaged power of the SSS and PBCH DMRS in the measured bandwidth for the serving cell, interfering cell and thermal noise respectively.

Since SINR is measured only on reference signals, it may not fully indicate the interference experienced on all REs. In the case of colliding SS block, SINR measurement represents always the worst case, i.e. interferer with full load. So SS block SINR may be underestimated in the case of colliding SS block with very low interferer load.

Observation 2: SS block SINR may be underestimated in the case of colliding SS block with very low interferer load.

In NR, in order to mitigate the interference on SSS, PSS and PBCH, the SS blocks belonging to intra-frequency cells could be transmitted in different carrier frequencies. Hence, for intra-frequency cells or inter-frequency cells in synchronized network, SS blocks are not necessarily colliding. 
In non-colliding case, SINR does not vary according to the target cell load and can better represent downlink signal quality than RSRQ. Hence, we propose that SS block based SINR should be considered as NR signal quality metric.
Observation 3: SS blocks from intra-frequency cells can be transmitted on different carrier frequencies in order to avoid collision.
Proposal 2: SS block SINR should be considered as NR signal quality metric.

4. CSI-RS based measurements
CSI-RS can be used for RRM measurement. RAN2 also agreed that CSI-RS could be configured to trigger measurement report A1-A6 in connected mode, same as SS block based RRM measurement. Hence, in order to support CSI-RS based L3 mobility, we propose to also consider the CSI-RS based signal quality measurements, including RSRQ and SINR.
Proposal 3: CSI-RS based signal quality metrics including RSRQ and SINR should be considered.
5. Conclusion
In this contribution, we discuss the signal quality measurements for NR mobility including RSRQ and SINR. Observations and proposals are provided as follows:
Observation 1: SS block based RSRQ lack of data channel cannot reflect real cell quality.
Observation 2: SS block SINR may be underestimated in the case of colliding SS block with very low interferer load.
Observation3: SS blocks from intra-frequency cells can be transmitted on different carrier frequencies in order to avoid collision.
Proposal 1: SS block RSRQ containing sufficient number of data REs should be considered as NR signal quality metric.

Proposal 2: SS block SINR should be considered as NR signal quality metric.

Proposal 3: CSI-RS based signal quality metrics including RSRQ and SINR should be considered.
Reference 
[1] R4-1705323, Signal quality measurement for mobility in NR, Ericsson. 
_1362838735.unknown

_1437564614.unknown

_1437564587.unknown

_1362658521.unknown

