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Discussion and Decision
1      Introduction
During last RAN2 #97bis meeting, the following measurement events and configuration are agreed:
1
In NR, as in LTE, it should be possible to include cell quality (e.g. RSRP and/or RSRQ) in the measurement report.

2
UE can indicate the SS block identifier (terminology to be confirmed by RAN1 LS) of x best beams where x is configurable in measurement reports triggered by the events on SS block. 

FFS whether it is needed for all events. 

FFS how the UE can choose the best beams. 

FFS whether quality of the beams are also reported

FFS whether the same applies for CSI-RS

1 
CSI-RS configured for RRM purpose can be used to derive a cell level quality

2 
Events A1-A6 can be configured to use CSI-RS. Events are evaluated on the cell level quality.

3
Previous agreements on measurement model and cell quality derivation are also applicable for CSI-RS.

4
When the serving cell quality is above S-Measure, the UE is not required to measure the IDLR RS and CSI-RS for neighbour cells.

1
In NR, a measurement object is corresponding to one carrier frequency. 

2
As part of the Measurement Object it is possible to configure a list of CSI-RS resource specific configurations for RRM measurement. (If this CSI-RS configuration is found to be usable for other purposes then its placement in the measurement object can be reconsidered)

In this contribution, we further discuss the reminding issues including what events can be configured for additional RS and what should be reported to the network. 
2      Discussion
During last RAN2 #97bis meeting, it was agreed that UE can indicate the “SS block identifier” of the x best beams. However, the following details have not been discussed:

1. Can SS block identifier be included in the measurement reporting triggered by can CSI-RS?

2. How the UE can choose the best x beams?

3. Are the quality of the beams included in the measurement report?

4. Do we introduce similar CSI-RS index reporting for CSI-RS?

Let us discuss the issue one by one below:

Issue #1: Can SS block identifier be included in the measurement reporting triggered by CSI-RS? RAN2 has agreed that the network can configure the SS block and CSI-RS measurement configuration independently. Therefore, it is possible that the UE is not required to perform SS block measurement while only measures on CSI-RS. In addition, CSI-RS and SS block resources may not be close to each other in time, there is no reason for the UE to report SS block identifier when CSI-RS event is triggered. Therefore, it is proposed that reporting of SS block identifier can only be triggered by SS block events and cannot be triggered by CSI-RS events.

Proposal 1: SS block identifier is not included in measurement reporting triggered by CSI-RS events
The use case of the SS block identifier is to give the network information of which beams are the strongest at the UE. It may be used to speed up the random access procedure during handover by configuring a subset of RACH resources associated to the best beams for target cell. Therefore, it is reasonable to say that the UE should only report neighboring cell SS block identifier and reporting of serving cell SS block identifier is not needed.

Proposal 2: only neighboring cell’s SS block identifier is reported and reporting of serving cell SS block identifier is not included.
In LTE, there can be multiple neighboring cells' measurements in the measurement report. Similarly, assuming multiple neigbouring cells’ measurement results are included in the measurement report, it is questioned whether SS block identifier information should be only for the best cell, the event triggered cell or all reported cells. Including the SS block identifier for only the best cell can reduce the measurement report size. However, the network may want to handover to a non-best cell, in this case, RACH configuration optimization cannot provided if only best cell SS block identifier is provided. Therefore, RAN 2 should discuss if the SS block identifier reporting should be applied to the best cell only or all reported cells.
Proposal 3: RAN2 to discuss if the SS block identifier reporting applies for the best cell only or all reported cells
Currently it is agreed NR will support event A1-A6, the events are:
A1: Serving becomes better than threshold

A2: Serving becomes worse than threshold

A3: Neighbour becomes offset better than PCell

A4: Neighbour becomes better than threshold

A5: PCell becomes worse than threshold1 and neighbour becomes better than threshold2

A6: Neighbour becomes offset better than SCell

Event A3-A6 are triggered by neighboring cells, therefore SS block identifier reporting can be supported. However, event A1-A2 only involve serving cells, it is proposed that RAN2 to discuss whether it should support event A1 and A2.

Proposal 4: SS block identifier is included in measurement reporting triggered by at least event A3-A6

Proposal 5: RAN2 to discuss whether SS block identifier reporting is supported for event A1-A2

Issue #2: How the UE can choose the x best beams?

It was discussed how the UE should choose the x best beams (i.e. the x best SS blocks). It is reasonable to use the x strongest filtered measured signals in L1 as way to selection best x beams. Another option is the UE reports the SS block identifiers only for the beams that are within some offset from the strongest filtered measured signal in L1. 

Proposal 6: RAN2 to discuss the below 2 options to choose the x best beams to report the SS block identifier:

· Option 1: x strongest measured beam after L1 filtering
· Option 2: within some offset from the strongest measured signal after L1 filtering

Issue #3: Are the qualities of the beams included in the measurement report?

The reason for reporting the SS block identifier is to speed up the RACH process. In this case, reporting of the quality may not be needed. However, it is may be useful for the network to know the signal of the best beam and potentially the number of good beams per cell to assist with target cell selection. Since L3 averaging filter is applied to the cell quality, the network may want to compare the best beams between cells for selecting a target cell. In addition, the number of good beams can provide the network how many back up links the UE can fall back to when blockage happens. Both pieces of information can allow network to select more suitable target cell. Therefore, it is proposed to report the quality of the beams along with the SS block identifier with option 1.
Proposal 7: RAN2 to agree that the UE reports the quality of the best beam and the number of good beams per cell
Issue #4: Do we introduce similar CSI-RS index reporting for CSI-RS? 
Currently, it is still unclear how CSI-RS being transmitted designed by RAN1. It is suggested to postpone this until RAN2 has more clear design of CSI-RS from RAN1.
3      Conclusion 
Proposal 1: SS block identifier is not included in measurement reporting triggered by CSI-RS events
Proposal 2: only neighboring cell’s SS block identifier is reported and reporting of serving cell SS block identifier is not included.
Proposal 3: RAN2 to discuss if the SS block identifier reporting applies for the best cell only or all reported cells
Proposal 4: SS block identifier is included in measurement reporting triggered by at least event A3-A6

Proposal 5: RAN2 to discuss whether SS block identifier reporting is supported for event A1-A2

Proposal 6: RAN2 to discuss the below 2 options to choose the x best beams to report the SS block identifier:

· Option 1: x strongest measured beam after L1 filtering
· Option 2: within some offset from the strongest measured signal after L1 filtering

Proposal 7: RAN2 to agree that the UE reports the quality of the best beam and the number of good beams per cell
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