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Discussion and decision
1 Introduction

To conclude which events the RRM measurements need to support, RAN2 needs to understand for which purposes it is used. 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.

RAN2 had some limited discussion about the use of CSI RS for beam management and RRC involved mobility. RAN2 reached some agreements regarding the related CSI-RS configuration(s), see below.

2
For the purpose of Zero/Minimum RRC involvement mobility, a the CSI-RS configuration should be at least configurable to UE by dedicated signalling (does not preclude this CSI-RS configuration being used for other purposes)

=>
Ask RAN1 whether the CSI-RS configured for beam management is the same as the CSI-RS configured for RRM. Details of the question can be worked offline.

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)

RAN2 in particular decided to request RAN1 input regarding whether the CSI-RS configured for beam management the same as the CSI-RS configured for RRM measurements for L3 mobility. We understand RAN1 has discussed the following 2 aspects:

a) To what extend the CSI RS configurations are expected to have same/ common configuration parameters or have parameters specific to the particular purpose

b) To what extend certain reference symbols can be used to determining the measurement feedback for different measurement purposes
RAN1 provided some initial feedback [R2-1706041], indicating that:

· CSI RS used for beam management is baseline for those used L3 mobility, but that some parameters may be different e.g. periodicities, modes i.e. aperiodic for beam management and periodic for L3 mobility

· So far no need was identified to broadcast CSI RS configurations

We understand RAN2 did not fully answer the RAN2 questions i.e. further RAN1 input is required before RAN2 can conclude which network configuration options to support in REL-15 e.g. whether to support:

i. One CSI RS configurations that may be used for all all purposes
ii. A separate/ independent CSI RS configuration for each purpose
iii. A limited number of independent configurations, each of which may serve a number of different purposes
This contribution merely addresses the reconfiguration of beam management CSI RS config upon intra-cell mobility. It is proposed to use MAC based reconfiguration (as in LTE REL-14 eFD-MIMO) in combination with L1 measurement feedback. Given this, we furthermore see no need to introduce support for RRC measurement report triggered by measurement results of an individual beam.

2 Discussion

This contribution discusses the CSI RS configuration based on which UE provides measurement feedback at the physical layer for the purpose of beam refinement/ scheduling. Althoug it is unclear whether RAN2 will introduce a CSI RS configuration specifically for the purpose of beam refinement/ scheduling, in this contribution we will refer to this as the beam management CSI RS config.

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. Altogether we thus propose:

Proposal 1
Introduce support for modification of the beam management CSI RS config by lower layer signalling i.e. to support reconfiguration upon intra-cell mobility without RRC involvement
Measurement feedback to assist MAC based reconfiguration of beam management CSI RS config

It may be possible for the gNB to note, based on the measurement feedback provided for the purpose of beam refinement/ scheduling, that some the UE is leaving the current cell section. We however think that there is a need to introduce additional UE measurment assistance i.e. 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. 

In LTE, the RRM measurement framework includes events C1 and C2, see below. Given that the reconfiguration should be handled at MAC/ not involve RRC, we think the UE measurement assistance should not involve RRC but also be handled at lower layers.

Event C1 (CSI-RS resource becomes better than threshold)
Event C2 (CSI-RS resource becomes offset better than reference CSI-RS resource)
It seems simples to largely re-use the mechanisms defined for CSI RS based measurement feedback for the purpose of beam refinement/ scheduling. We understand that adopting physical layer based mechanism does not really facilitate event based reporting i.e. the reporting would be limited to periodic and/ or network triggered. 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 L1 measurement feedback to assist MAC based reconfiguration of beam management CSI RS config. 
Other implications
As we propose to use L1 measurement feedback to assist the MAC based reconfiguration of beam management CSI RS config, we see no need to introduce any specific RRM based functionality to serve this purpose. Given that this seemed to be the only 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 modification of the the beam management CSI RS upon intra-cell mobility. 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. to support reconfiguration upon intra-cell mobility without RRC involvement
Proposal 2
Introduce L1 measurement feedback to assist MAC based reconfiguration of beam management CSI RS config. 
Proposal 3
Do not support triggering of a RRM measurement report based on individual beam results
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