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1 Introduction

To conclude which events the RRM measurements need to support, RAN2 needs to understand for which purposes these events would be needed. In particular RAN2 needs to conclude to what extend RRC is involved in the reconfiguration of the CSI RS config used for beam management while the UE moves within a cell. This is the main aspect that is addressed by this contribution. We take the discussion at the RAN2 Ad Hoc, as indicaed below, as the starting point.
Any additional aspects of measurement events, including Cx events, etc

R2-1706402
Introduction of events C1 and C2
CATT
discussion
Rel-15
NR_newRAT-Core

-
Samsung ask why these events are needed. CATT explain they are for management of the CSI-RS resource set. Ericsson think that NR should support the same as LTE.

-
MediaTek think this is needed for a cell with multiple TRP. 

-
Huawei think another way would be to use A4 / A5 to work on CSI-RS resource sets.

-
OPPO support the proposal. 

-
Intel think this is needed for beam management and is similar to the motivation for LTE.

-
Samsung think that for intra-cell there should be no RRC involvement.

-
Qualcomm think this is not needed for RRM but if it is for beam management then do we need the L3 filter. LG think that beam management should be at lower layers.

-
Nokia would also like to understand the motivation. If intra-cell beam management then there should be no RRC involvement. Intel think it is to manage the resources to be used for CSI reporting. 

=>
Noted

We think it is preferable to avoid RRC involvement while the UE moves within the cell. As indicated in the previous, this can be done by a combination of RRC (pre-)configuration, activation/ switch by MAC control assisted by measurement feedback at L1.

Note
We think this discussion should be relatively independent of the way the CSI RS configuration for different purposes are specified i.e. whether separate configurations are specified for each purpose, or whether there is one combined list of configurations from which entries may be used for one more more purposes or otherwise.

2 Discussion

As indicated in the previous, we think RRC involvement in intra-cell mobility should be avoided. In this section we provide further details on how this can be avoided. Finally we come back to the need to introduce Cx events.

Reconfiguration of beam management CSI RS config upon intra-cell mobility

We think that, when the UE moves within the cell, the gNB should be able to change the beam management CSI RS config. I.e. we think that the gNB should be able to modify the CSI RS configuration when the UE moves to another section of the cell, e.g. covered by another TP. 

We furthermore think that, in accordance with previous agreements, RRC would normally not be involved when the UE moves within the cell. I.e. we think it should be possible to modify the beam management CSI RS config by lower layer signalling e.g. by MAC CE (as used in REL-14 eFD-MIMO). In such approach, RRC would however still pre-configure a number of CSI RS configurations as used in the cell. When the UE moves to another cell section, the gNB indicates which CSI RS configuration(s) the UE shall apply in the new/ target cell section. We think this control is best performed by MAC control as this is considered to provide a good balance between reliability and latency. Altogether we thus propose:

Proposal 1
Introduce support for modification of the beam management CSI RS config by lower layer signalling i.e. introduce MAC control to reconfigure upon intra-cell mobility
Measurement feedback to assist MAC based reconfiguration of beam management CSI RS config

It may be possible for the gNB to determine, based on the measurement feedback provided for the purpose of beam refinement/ scheduling, that the UE is approaching the edge of the cell section meaning its CSI RS configuration may soon need to be changed. We nevertheless think that there is a need to introduce additional UE measurment feedback to properly determine whether the UE is moving to another cell section. I.e. fair comparison between cell sections may require that the CSI RS based on which the measurement feedback is provided to have similar beams characteristics. 

We think a mechanism similar to the one defined for CSI RS based measurement feedback for the purpose of beam refinement/ scheduling should be used. As the reconfiguration is performed by MAC control, it would seem strange to involve RRC for the measurement feedback. We understand that a physical layer based mechanism may differ in terms of overhead, reliability and latency. However, we think it should be possible to define a lower layer measurement feedback mechanism that sufficiently meets requirements.

Introducing a new measurement feedback mechanism at the MAC layer merely to support event based reporting however seems not really essential for REL-15. Hence we propose:

Proposal 2
Introduce a L1 measurement feedback mechanism for the purpose of reconfiguring the beam management CSI RS config upon intra-cell mobility. 
Other implications
In LTE, the RRM measurement framework includes events C1 and C2:

Event C1 (CSI-RS resource becomes better than threshold)
Event C2 (CSI-RS resource becomes offset better than reference CSI-RS resource)
We note that these events were not introduced together with CoMP, but added later when DRS based reporting was introduced.

As we propose to use L1 measurement feedback to assist the MAC based reconfiguration of beam management CSI RS config, we see no real need to introduce any specific RRM based functionality to serve this purpose. Given that this seemed to be the main candidate for introducing beam based RRM measurement triggering, we propose:

Proposal 3
Do not support triggering of a RRM measurement report based on individual beam results
3 Conclusion & recommendation
This contribution discusses the need to introduce Cx events together with the modification of the the beam management CSI RS upon intra-cell mobility, which we understand would be the main purpose for such events. The document includes the following proposals that RAN2 is requested to discuss and conclude:

Proposal 1
Introduce support for modification of the beam management CSI RS config by lower layer signalling i.e. introduce MAC control to reconfigure upon intra-cell mobility

Proposal 2
Introduce a L1 measurement feedback mechanism for the purpose of reconfiguring the beam management CSI RS config upon intra-cell mobility. 
Proposal 3
Do not support triggering of a RRM measurement report based on individual beam results
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