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1 Introduction
RAN2 studied SINR measurements in RAN2#89bis. Based on discussion, LS was sent to RAN4 [1].

RAN4 studied measurements and replied recently in LS [2].  According to LS, RAN4 began discussions in RAN4#76 and will continue to investigate the measurement. In view of the limited time to complete the work, RAN4 recommends that RAN2 should study the necessary signalling changes to introduce SINR measurement in parallel with the ongoing work in RAN4 and provides the following preliminary responses. 
In the LS, RAN4 also indicates that:

· it is feasible for the UE to perform inter-frequency SINR measurements from a power consumption and complexity perspective.
· it is feasible for the UE to perform serving cell SINR measurements from a power consumption and complexity perspective.
· RAN4 considers RSRP and interference of SINR is measured only on CRS REs of the target cell. 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. 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.
· RAN4 is considering the need for UE capability for supporting WB SINR measurement.
In this contribution, we discuss signalling aspects of SINR measurements.
2 Discussion
2.1 General 

As discussed in RAN4 LS, SINR measurements can be considered as useful measurements to determine the achievable throughput of the cell. Inter-frequency measurements can be used for inter-frequency handover decision (e.g. to balance load). On the other hand, serving cell measurements can be used to detect if the current cell provides limited throughput. 

RAN4 LS did not mention anything on intra-cell neighbour measurements. From RAN2 measurement framework point of view (events and reporting), it is much more convenient to assume that also intra-cell neighbours can be measured and reported. This approach is also aligned with the existing measurement framework for RSRP, RSRQ and CSI-RSRQ measurements. However, final decision on this depends on RAN4 discussion.
Proposal 1 RAN2 should introduce signalling for inter-frequency SINR and serving cell SINR measurements.  Neighbour cell intra-frequency measurements should be considered as well (depending on RAN4 discussion).

It should be noted that SINR measurements are not useful only for inter-frequency load balancing but also for other RRM decisions.  For example, in certain challenging deployments, SINR measurements can be used as indication that the serving cell is poor and the UE should be handed to another cell (intra-frequency or inter-frequency cells). We do not see any reason to limit measurements to inter-frequency load balancing scenario.

Proposal 2 SINR measurements should be generic for any RRM decision (such as inter-frequency load balancing and HO decisions)

The proposal 2 means that RAN2 should introduce sufficient events for SINR measurements.
2.2 Signalling details
Duo to limited time and consistency with legacy specifications, it is natural to use existing measurement framework for SINR measurements:

Proposal 3 Current measurement framework is used for SINR measurements

More specially, measurement type can be added on top of RSRP and RSRQ measurements in similar way as was done in Rel-12 for CSI-RS measurements.

For measurements events to trigger measurement reports, there are two possibilities:

1. Re-use current events but introduce a new triggering condition. For each event it can be configured if the measurement triggering is done based on SINR measurements.

2. Introduce new events for SINR measurements similar to CSI-RS measurements (C1, C2)
We consider that it is natural to go for Alternative 1 as the nature of measurements is similar to legacy RSRP and RSRQ measurements. Considering events, almost all events can be useful for SINR measurements:

· events A1 (serving comes better than a threshold)

· events A2 (serving comes worse than a threshold) 
· event A3 (neighbour comes an offset better than PCell) 
· event A4 (neighbour comes better than threshold) 
· event A5 (neighbour comes an offset better than PCell), 
· event B2 (PCell becomes worse than threshold1 and inter RAT neighbour becomes better than threshold2). 

Proposal 4 Re-use current events for RSRP/RSRQ measurements. SINR measurements should be used in all events (except B1).
Parameter triggerQuantity is used to evaluate the triggering condition for the event. Currently it can have values RSRP, RSRP or CRI-RS. So naturally, this should be extended for SINR.  In case threshold based measurement events, parameter corresponding to thresholdEUTRA should be introduced for SINR measurements.
Proposal 5 Extend parameters triggerQuantity and thresholdEUTRA for SINR measurements
Parameter reportQuantity tells which measurement quantities are included in the measurement report. It can be either same as triggering quantity or both. The value “both” means that both the RSRP and RSRQ quantities are to be included in the measurement report. In case triggerQuantityCSI-RS is included, only value sameAsTriggerQuantity applies.
Now there are different options:
1. Reporting quantity is same as triggering (that is, SINR measurements)

2. Reporting quantity includes all (RSRP, RSRQ, SINR measurements)

3. Reporting quantity includes RSRP and SINR measurements

4. Reporting quantity includes RSRQ and SINR measurements

We do not see that there is big additional complexity to support all these cases. So the network should be able to configure any of these cases

Proposal 6 For reportQuantity, in addition to legacy values “sameAsTriggerQuantity” and “both”, introduce 3 new values 

i. all (RSRP, RSRQ, SINR) 

ii. RSRP+SINR and 

iii. RSRQ+SINR
New filter coefficient could be added for SINR measurements:

Proposal 7 Add a new filter coefficient for SINR measurements in quantity configuration
Finally, there is need to introduce a range for measurements. This depends on RAN4 discussion and can be added once RAN4 has concluded their work.
Proposal 8 A range is introduced for SINR measurements based on RAN4 input
3 Conclusions
Based on the above discussion, we propose the following:
Proposal 1
RAN2 should introduce signalling for inter-frequency SINR and serving cell SINR measurements.  Neighbour cell intra-frequency measurements should be considered as well (depending on RAN4 discussion).
Proposal 2
SINR measurements should be generic for any RRM decision (such as inter-frequency load balancing and HO decisions)
Proposal 3
Current measurement framework is used for SINR measurements
Proposal 4
Re-use current events for RSRP/RSRQ measurements. SINR measurements should be used in all events (except B1).
Proposal 5
Extend parameters triggerQuantity and thresholdEUTRA for SINR measurements
Proposal 6
For reportQuantity, in addition to legacy values “sameAsTriggerQuantity” and “both”, introduce 3 new values
i.
all (RSRP, RSRQ, SINR)
ii.
RSRP+SINR and
iii.
RSRQ+SINR
Proposal 7
Add a new filter coefficient for SINR measurements in quantity configuration
Proposal 8
A range is introduced for SINR measurements based on RAN4 input
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