3GPP TSG-RAN WG2 Meeting #97bis
R2-1703387
Spokane, Washington, USA, 3-7 April 2017
Agenda Item:
10.4.1.3
Source: 
Huawei, HiSilicon
Title: 
Measurement configuration and reporting considering additional RS

Document for:
Discussion and Decision
1 Introduction

In the RAN2-97 meeting some of agreements have been made about RRM measurement for additional RS, as listed below:
Agreements

1
An RRC_CONNECTED UE should be able to perform RRM measurements on always on IDLE RS (e.g. synchronization signal). 

2
An RRC_CONNECTED UEs should be able to perform RRM measurements on additional RS (e.g. CSI-RS, MRS, etc.).
3
Network should be able to configure RRM measurements via dedicated signalling to be performed on additional RS and/or IDLE RS 

Above agreements 2 and 3 are based on the assumption that RAN1 will define additional RS or connected mobility purposes which is not yet concluded in RAN1.
Agreement:

1
Support reporting of individual beam measurement i.e. that network can configure the UE to report the N best beams. Actual beam result may be reported (as in LTE)

FFS whether it will be possible to report 'beam' based on idle RS (RAN1 issue)

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 this contribution, we will further discuss the measurement configuration and events report for additional RS. Since RAN1 agreed to use CSI-RS for mobility, we will focus CSI-RS in this contribution.
2 Discussion 
2.1 Scenarios and events of RRM measurement using Additional RS 
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As shown in figure1, to reduce the load of xSS transmission, xSS is usually transmitted using wide beam, while to increase the beam forming gain for active UE, the data channel for the UE is usually transmitted using narrow beam according the feedback from the UE. The additional RS (e.g. CSI-RS) transmitted in narrow beam is closely related to data channel quality, and thus the additional RS is more useful to reflect the expected throughput than IDLE RS. Due to the different beam forming gain there will be an observed signal quality offset between the xSS and Additional RS. Therefore, it seems difficult to compare measured result of xSS and of additional RS to trigger measurement event. 
Observation 1: xSS and CSI-RS cannot be used in the same measurement event.
Regarding the events needs to be used for additional RS, we can use the A1-A6 for LTE as a reference for discussion.
· A1: Serving cell becomes better than threshold

· A2: Serving cell becomes worse than threshold

This event A1/A2 is usually to guide the network to stop/start the measurement gap for inter-frequency measurement. Usually the measured result for additional RS is better than IDLE RS due the narrow beam gain, therefore, use measured result for IDLE RS to guide the network to stop/start the measurement gap may be enough, and introduction of A1/2 like events for additional RS will not provide additional help for such purpose. Further discussion is needed to see whether additional benefit could be achieved by support of A1/2 like events for additional RS
Proposal 1: The need for A1/A2-like event triggered by additional RS is FFS.
· A3: Neighbour cell becomes offset better than PCell
· A6: Neighbour cell becomes offset better than SCell

A3/6-like event for additional RS could be used to indicate the network the UE is expected to achieve better throughput in the possible target beams, therefore it shall be supported for additional RS.
The A3/6-like event for additional RS could be defined as:

A3/6-like event: The additional RS becomes offset better than reference additional RS 

Reference additional RS is the configured additional RS in the serving TP for the event trigger evaluation, the reference additional RS could be configured by the network in measurement object. By configuring reference additional RS on different frequency, the event could be used for better beam finding on the frequency of PCell or SCell.
The additional RS is a target additional RS used in the event evaluation. The network could configure the candidate target additional RSs for event trigger evaluation in measurement objects.
· A4: Neighbour cell becomes better than threshold
A4-like event for additional RS could be used to find better beam by an absolute threshold and thus could be supported for additional RS based event, the A4-like event for additional RS could be defined as:

A4-like event: additional RS becomes better than threshold
· A5: Serving cell becomes worse than threshold1 and neighbour becomes better than threshold2

The event A5 could be seen as absolute threshold based A3 aiming for handover target cell finding. We think this could also be supported for additional RS based event, the A5-like event for additional RS could be defined as:

A5-like event: reference additional RS worse than threshold1 and additional RS better than threshold2

Proposal 2: A3/6-like Event, A4-like event, A5 like event for addition RS shall be supported with the following definition:

A3/6-like Event: The additional RS becomes offset better than reference additional RS
A4-like event: additional RS becomes better than threshold

A5-like event: reference additional RS worse than threshold1 and additional RS better than threshold2

To support the measurement events (A3/6-like event, A4-like event and A5-like event) of additional RS, there are two options for events configuration:

Option 1: configure events triggered additional RS by reusing same events AXs for IDLE RS with different measurement objects of addition RS set

Option 2: use new events for example Bx events to configure events for additional RS

In our understanding, both options could be used for event handling for additional RS, however, it may be clearer to have separate event for beam level additional RS measurement event. We slightly prefer to define new measurement events for additional RS.
Proposal 3: define new measurement events (for example B1/B2/B3 event) for the events of additional RS based events (A3/6-like event, A4-like event and A5-like).
Since the beam management is under discussing in RAN1, and the UE may support an active set of beams in serving cell. In such case, it may need to discuss whether multi-beam combined event evaluation is supported for the additional based events. For example, the reference additional RS could be a set of additional RSs. But this can be discussed and decided once RAN1 has some progress on beam management.
Proposal 4: whether to support multi-beam combined event evaluation for the additional based events could be depend on the progress.

2.2 Configuration of RRM measurement 

In RAN2#96 meeting, it is agreed that the RRM measurement framework in LTE as a baseline in NR as below: 
3: 
The RRM measurement framework (measurement object, measurement id, reporting config) in LTE as a baseline in NR.

In LTE, s-Measure is the configured PCell quality threshold controlling whether or not the UE is required to perform measurements of intra-frequency, inter-frequency and inter-RAT neighbouring cells. The similar mechanism shall also be supported for NR to reduce power consumption of measurement, i.e. when the cell quality derived by IDLE RS is above S-Measure, the UE is not required to measure the IDLE RS and additional RS for neighbour cells.

Proposal 5: When the cell quality derived by IDLE RS is above S-Measure, the UE is not required to measure the IDLR RS for neighbour cells and additional RS for RRM measurement.
3 Conclusion
In this contribution, we discussed the measurement configuration and events report for additional RS, and propose:
Observation 1: xSS and CSI-RS cannot be used in the same measurement event.
Proposal 1: The need for A1/A2-like event triggered by additional RS is FFS.

Proposal 2: A3/6-like Event, A4-like event, A5 like event for addition RS shall be supported with the following definition:

A3/6-like Event: The additional RS becomes offset better than reference additional RS
A4-like event: additional RS becomes better than threshold

A5-like event: reference additional RS worse than threshold1 and additional RS better than threshold2

Proposal 3: define new measurement events (for example B1/B2/B3 event) for the events of additional RS based events (A3/6-like event, A4-like event and A5-like).

Proposal 4: whether to support multi-beam combined event evaluation for the additional based events could be depend on the progress.
Proposal 5: When the cell quality derived by IDLE RS is above S-Measure, the UE is not required to measure the IDLR RS and additional RS for neighbor cells.
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