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Discussion and Decision
1      Introduction
In last RAN2#96 meeting, there are some progress on RRM measurement. The agreements are: 

Agreements for connected active
1: The scope of the RRM measurement should mainly be to facilitate the RRC driven ‘cell’ level mobility.

2: 
RAN2 working assumption to be confirmed by RAN1: 


a/ Connected active mode RRM measurement and reporting based on at least the signals used by idle mode RRM measurement should be supported in the NR.


b/ Additional RS may need to be used for RRM measurement in the connected active mode besides the signals used by idle mode RRM measurement, which is dependent on RAN1’s decision.

3: 
The RRM measurement framework (measurement object, measurement id, reporting config) in LTE as a baseline in NR.

Agreements for connected active

1: 
RRM measurement for cell level mobility should be performed based on a common framework regardless of network beam configurations (e.g., number of beams) and the UE beam configuration.

FFS: Which beams the UE selects from the detected beams in order to derive a cell level quality. Options to be studied: 


a/ best beam, 


b/ N best beams, 


c/ all detected beams


d/ beams above a threshold.


Other options are not precluded

One issue is that if xSS is sent via wide beam, then the measurement may not be accurate enough for RRM purpose. This will be depend on RAN1 decision. In this case, additional xRS may be needed. In this contribution, we further study different options of using xSS and xRS (additional RS) for RRM measurement in connected mode. 
2      Discussion
In general, xSS will be used for synchronization and the encoded cell ID. It may be transmitted by wider beam than the beam that will be used for data transmission or different periodicity than xRS depending upon RAN1 design. If the accuracy of xSS is not good enough for RRM measurement, additional xRS may be needed for RRM purpose. In this case, there are two options in general:

Option A: RRM measurement based on both xSS and xRS

	Network configure xSS + xRS for RRM

>> event trigger based on xSS + xRS measurements
>> UE sends measurement report when TTT expires


In this option, the network will configure xSS and xRS measurement configuration. The UE then performs xSS and xRS measurements. When some event is triggered based on both xSS and xRS measurements, the UE sends the measurement report to the gNB. In this case, a new event for xSS and xRS may be needed in NR. 
Option B: RRM measurement based on individual xSS or/and xRS 
	Network configures xSS only for RRM

>> event trigger based on xSS measurements
>> UE sends measurement report when TTT expires
	Network configures xRS only for RRM

>> event trigger based on xRS measurements
>> UE sends measurement report when TTT expires


In this option, the NW can configure independent RRM measurement configuration for xSS or/ and xRS. It is then up to NW to configure both measurement and event triggers to receive information from the UE for measurement reporting and handover decision. One way the network can configure this is to first use xSS measurements to discover likely handover candidate cells. Then the network can use this information to configure xRS measurements, corresponding to likely handover candidate cells, to get more accurate and detail measurements. Below is an example:

· Step 1: the UE performs RRM measurement on xSS only

· Step 2: event trigger based on xSS only

· Step 3: the UE send measurement report on xSS to gNB

· Step 4: the network configures the UE to perform measurement on xRS (this may include xRS in multiple cells)  
· Step 5: the UE send measurement report on xRS to gNB

· Step 6: the network may perform handover decision based on the measurement reporting

Above is just one way how the network can configure two independent measurement and event configurations. It is possible that the network configures xSS only if xSS is sufficient or xRS only if the network has sufficient knowledge of the UE location to configure the candidate xRS set properly. 

Option A may require the smart network implementation to know how to configure the xRS, this is to know the UE location and what xRS can be configure for the UE measurement. Option B rely on smart network implementation to configure both measurements but it provides a great deal of flexibility more than option A.

Observation 1: It is more flexible by allowing two individual measurement and event trigger configurations on xSS and xRS 
Proposal 1: Separate measurement and event trigger configurations on xSS and xRS are supported for RRM measurement
It has been agreed that NR will support at least A1-A6. In LTE, RSRP, RSRQ and RS-SINR are used as trigger quantities in event triggering. The trigger quantities are measured by CRS. If both xSS and xRS are introduced for RRM measurement in NR, RSRP, RSRQ and RS-SINR should be measured by either xSS or xRS although the detailed definition of measurement quantity based on xSS and xRS will be discussed in RAN1 and RAN4. In both xSS and xRS, we understand that cell level quantity is derived based on the measurement results. Therefore, it is possible to use measurement results based on either xSS or xRS in the current A1-A6 triggering conditions.  
Proposal 2: RAN2 to support both xSS and xRS measurement types for at least event A1-A6
3      Conclusion 
Observation 1: It is more flexible by allowing two individual measurement and event trigger configurations on xSS and xRS 

Proposal 1: Separate measurement and event trigger configurations on xSS and xRS are supported for RRM measurement

Proposal 2: RAN2 to support xSS and xRS measurement types for at least event A1-A6
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