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[bookmark: _Ref462817227]Introduction
In RAN1#88 NR meeting in Athens, it was agreed [1] that CSI-RS can be used for RRM measurements for mobility in RRC_CONNECTED mode.
For CONNECTED mode RRM measurement for L3 mobility, CSI-RS can be used, in addition to IDLE mode RS
•	Note that RAN1 will consider configuration overhead and possible inter-gNB signaling overhead
•	Detection of neighbor cell for measurement is based on NR-SS
 
In RAN2#96 the following agreements have been made concerning measurement reports in NR for RRC_CONNECTED UEs: 
1	At least events like LTE A1-A6 and periodic will be supported for NR (modification to the events may be considered)
FFS other events may be studied
…

In RAN2#97, further progress was made in the measurement report triggering events related area.
Agreements
1: Measurement events can be configured for xSS and for additional RS for RRM measurement. 
2:	At least event A1-A6 can be configured for xSS
FSS Which events that can be configured for additional RS

In RAN2#97bis, it was agreed to have A1-A6 events for CSI-RS as well.
Agreements
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.

In this paper we revisit the discussion on NR measurement report triggering criteria associated to the different mobility events under the agreement that the UE can perform RRM measurements based on CSI-RS. This can be postponed after December.
[bookmark: _Ref178064866][bookmark: _Ref462918989]Discussion
Triggering based on TRP quality
In single cell ID scenarios, a cell has remote radio heads aka transmission points, which share the same cell ID and transmit the same NR-SS. Thus, a transmission point can be reflected only by a CSI-RS which has different scrambling sequence from the cell ID. One TRP may have several CSI-RSs which represent different beams as shown in Figure 1.
[bookmark: _Toc485398797][bookmark: _Toc485417360][image: ]
Figure 1: Cell B is single cell ID cell with TRP1 and TRP2 and cell C does not have TRPs.

There is a definite need to be able to identify and report TRP quality in addition to cell quality and the A events are not able to distinguish a TRP.
[bookmark: _Toc485398798][bookmark: _Toc485417361]In order to identify and trigger measurement reports based on TRP quality, CSI-RS based measurement reporting is needed.
Another use case for CSI-RS based triggering and reporting are large single TRP cells, where the signal strength conditions may vary largely at cell border between different geographical locations. For example, a street corner can make a beam fade rapidly for a user whereas on the other side of the cell, the RSRP quality change between two cells might be much smoother. A deep fade of beam at street corner is one well recognized issue for NR where cell is formed of beams. With good network planning, there would be another cell beams covering the other side of the corner. A CSI-RS based mobility event enables the network to set more aggressive triggering for certain beams which are on both sides of a street corner which would enable timely HO to the other cell. If this aggressive setting is applied for all CSI-RS beams, or sets of beams, the measurement reports are sent accordingly also on other sides of the cell edge.
In order to be able to trigger measurement reports with more aggressive threshold e.g. around street corners than elsewhere in a cell, CSI-RS based measurement reporting is needed.

For this, the UE can be configured to measure the signal quality of these associated CSI-RS, and furthermore UE can be configured with the following related report triggering events when following LTE C1 and C2 events:
· Event C1 (CSI-RS resource becomes better than threshold)
· Event C2 (CSI-RS resource becomes offset better than reference CSI-RS resource)
These events can be configured with individual offsets, hysteresis, and thresholds.
It is natural to consider the existing CSI-RS report events also for NR. By configuring CSI-RS per beam, these events enable absolute and relative per beam report triggering events.  

[bookmark: _Toc485398793]The LTE report triggering events C1 and C2 based on CSI-RS are relevant for CSI-RS’s configured per beam in NR

One identified challenge due to beam based report triggering is the potentially excessive signaling since per-beam report triggering and narrow beams can give numerous beam transitions even over a short time window. The discussed solution is to use set of beams in the event triggering conditions. The natural extension of event C1 is to consider not only one CSI-RS but a set of CSI-RS resources. 
Therefore, we introduce an event triggering condition where a set of CSI-RS becomes better than a threshold. Whether this event is a new event, or a generalization of the existing LTE event C1, still needs to be discussed, but it is likely that the overhead to generalize event C1 to consider CSI-RS sets of one or more CSI-RSs is tolerable.
[bookmark: _Toc485398799][bookmark: _Toc485417362]Generalize the C1 event to be based on a configurable set of CSI-RS resources.
In a similar fashion, also the relative comparisons for event triggering can be generalized to group of beams. Again, it seems reasonable to generalize the C2 event to consider CSI-RS groups of one or more CSI-RSs.
[bookmark: _Toc485398800][bookmark: _Toc485417363]Generalize the C2 event to be based on a configurable set of CSI-RS resources. 
While the main use case for the generalized C events is TRP quality recognition, there is no reason to restrict which CSI-RS resources that have been configured in the MO can or cannot be listed for the Cx event. The Cx event should give a list of measurement IDs of the CSI-RSs.
[bookmark: _Toc485398801][bookmark: _Toc485417364]The generalized Cx events should give a list of measurement IDs among the CSI-RSs which have been configured for the UE in a MO. 

[bookmark: _Toc461106288]Conclusion
[bookmark: _Toc485398802][bookmark: _Toc485417365]In this contribution, the following observations were captured:
Observation 1	The LTE report triggering events C1 and C2 based on CSI-RS are relevant for CSI-RS’s configured per beam in NR

[bookmark: _Hlk498657210][bookmark: _GoBack]Proposal 1	Generalize the C1 event to be based on a configurable set of CSI-RS resources.
Proposal 2	Generalize the C2 event to be based on a configurable set of CSI-RS resources.
Proposal 3	The generalized Cx events should give a list of measurement IDs among the CSI-RSs which have been configured for the UE in a MO.
References
[bookmark: _Ref481592396][bookmark: _Ref485393848][bookmark: _Ref473904283][bookmark: _Ref473730574][bookmark: _Ref461217229][bookmark: _Ref174151459][bookmark: _Ref189809556][bookmark: _Ref465773067]R2-1708583, Remaining issues on cell quality derivation, 3GPP TSG-RAN WG2 NR#99, Ericsson, August 2017
R2-1709292, Measurement configuration, 3GPP TSG-RAN WG2 NR#99, Ericsson, August 2017

	2/4	
image1.png
Group individual offset (GIO) of X’ dB

S

TRP B2

= R

TRP B1

Cell individual offset (CI1O)




