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Introduction

In RAN2#97bis, the following agreements were made regarding to the measurement object and event, particularly for the CSI-RS resource [1]. 
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.
3	Previous agreements on measurement model and cell quality derivation are also applicable for CSI-RS.
4	When the serving cell quality is above S-Measure, the UE is not required to measure the IDLR RS and CSI-RS for neighbour cells.
Agreement:
1	In NR, a measurement object is corresponding to one carrier frequency. 
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)
[bookmark: _Ref462918989]
Also in RAN2#97bis, the following agreements have been made concerning the cell quality derivation/measurement model in NR [1]: 
Agreement:
1	NR UE shall not consolidate NR-SS beam measurements and CSI-RS beam measurements together to derive a cell level measurement. 
2	NR UE shall compare cell level measurements of different cells using the same type of RS(s). In another words, NR does not support comparison between NR-SS based measurement of a cell and CSI-RS based measurement of another cell.

As now the network is able to configure the UE to measure/report both the NR-SS and CSI-RS resources with just one measurement object and just one measurement event, it is not possible to tell from the measurement ID that whether the cell quality reported is based on the NR-SS or CSI-RS. Therefore a new design/format for the measurement report is required to indicate whether a cell quality is based on the NR-SS or CSI-RS. This paper proposes one possible amendment to the existing LTE measurement report format to address this issue. 
[bookmark: _Ref178064866]Discussion
NR-SS and CSI-RS in the measurement report
Although both NR-SS and CSI-RS can be used to derive the cell level quality of a cell, it has been agreed that NR doesn’t support the comparison between NR-SS based measurement of a cell and CSI-RS based measurement of another cell. This implies both UE and gNB have to identify whether a measurement result (RSRP/RSRQ/SINR) is based on the NR-SS or based on the CSI-RS measurement. It is relatively easy for the UE RRC to know whether a beam measurement provided by the lower layer (i.e., A1 in Figure 1) is based on the NR-SS or CSI-RS. However, there is no agreement about how the gNB can tell from the measurement report that whether a cell quality reported by UE is based on NR-SS beam(s) or based on CSI-RS beam(s). gNB is required to know this since only the comparison on the same type of RS is allowed. 


[bookmark: _Ref489282146]Figure 1. The approved NR measurement model in the RAN2-NR-AH#2 meeting [2].
Based on the two agreements listed below, it is obvious that the same measurement object can be used to describe both the NR-SS resource and the CSI-RS resource configured to the UE, if both resources are in the same carrier frequency.
Agreement:
1	In NR, a measurement object is corresponding to one carrier frequency. 
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)

Observation 1: The network is able to configure both the NR-SS resource and the CSI-RS resource to the UE with the same measurement object
Based on the two agreements listed below, it is also clear that the same report triggering event can be applied to the cell quality derived from either NR-SS beam(s) or CSI-RS beam(s).
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.

Observation 2: No matter whether the cell quality is derived from the NR-SS beam(s) or from the CSI-RS beam(s), the reporting of it can be triggered by the same reporting event
Adding the fact that in [RAN2-NR-AH#2] meeting, it was agreed that “each measurement identity links one measurement object with one reporting configuration (same as in LTE)” [2]. Therefore it is not possible to tell from a measurement ID that whether a cell quality obtained from the measurement ID is derived from NR-SS beam(s) or from CSI-RS beam(s).
Observation 3: It could be impossible to tell from the measurement ID that whether a cell quality obtained from the measurement ID is derived from NR-SS beam(s) or from CSI-RS beam(s).
Therefore, an additional prefix associating to the reported cell quality is required while UE is generating a measurement report. The prefix will tell whether the reported cell qualities are derived from NR-SS beam(s) or from CSI-RS beam(s). An example after applying such a prefix would look like the following. 
    +-c1 ::= CHOICE [measurementReport]
      +-measurementReport ::= SEQUENCE
        +-criticalExtensions ::= CHOICE [c1]
          +-c1 ::= CHOICE [measurementReport-r8]
            +-measurementReport-r8 ::= SEQUENCE [0]
              +-measResults ::= SEQUENCE [0]
              | +-measId ::= INTEGER (1..maxMeasId[32]) [1]
              | +-measResultPCell ::= SEQUENCE
              | | +-ResultNRSS ::= SEQUENCE 
              | | | +-rsrpResult ::= INTEGER (0..97) [52]
              | | | +-rsrqResult ::= INTEGER (0..34) [18]
              | | +-ResultCSIRS ::= SEQUENCE OPTIONAL:Exist
              | | | +-rsrpResult ::= INTEGER (0..97) [52] OPTIONAL:Exist
              | | | +-rsrqResult ::= INTEGER (0..34) [18] OPTIONAL:Exist
              | +-measResultNeighCells ::= CHOICE OPTIONAL:Omit
              +-nonCriticalExtension ::= SEQUENCE OPTIONAL:Omit


Proposal 1: In the measurement report, an RS type prefix is indicated before any reported cell quality. The prefix is used to indicate whether the reported cell quality is derived from NR-SS beam(s) or from CSI-RS beam(s)
In RAN2-NR-AH#2 meeting, there is an FFS item saying “whether to include the cell quality derived from NR-SS for the same cell to be included in a measurement report triggered based on CSI-RS, if the NR-SS measurement is available”. We support this item because it allows the network to have more information while making the handover decision, which will result in better handover performance. This is especially true for the case that if several cells have similar cell qualities that are derived from CSI-RS beam(s).
Proposal 2: The cell quality derived from NR-SS for the same cell is included in a measurement report triggered based on CSI-RS, if the NR-SS measurement is available
Similarly, we also support the idea of including the CSI-RS based cell quality in the report triggered by the NR-SS based cell quality. Same as the reason mentioned earlier, enabling this will allow the network to have more information while making the handover decision. Moreover, this information can also be utilized by the network to trigger the inter-gNB coordination for the purpose of switching on/off or configuring the CSI-RS resources in the neighbour cells.
Proposal 3: The cell quality derived from CSI-RS for the same cell is included in a measurement report triggered based on NR-SS, if the CSI-RS measurement is available


[bookmark: _Toc461106288]Conclusion
In this paper, we discuss how to indicate the type of reference signal used to derive the cell quality in the measurement report, and have the following observations.
Observation 1: The network is able to configure both the NR-SS resource and the CSI-RS resource to the UE with the same measurement object
Observation 2: No matter whether the cell quality is derived from the NR-SS beam(s) or from the CSI-RS beam(s), the reporting of it can be triggered by the same reporting event
Observation 3: It could be impossible to tell from the measurement ID that whether a cell quality obtained from the measurement ID is derived from NR-SS beam(s) or from CSI-RS beam(s).
Based on the observation, RAN2 is kindly asked to approve the following proposals.
[bookmark: _In-sequence_SDU_delivery]Proposal 1: In the measurement report, an RS type prefix is indicated before any reported cell quality. The prefix is used to indicate whether the reported cell quality is derived from NR-SS beam(s) or from CSI-RS beam(s)
Proposal 2: The cell quality derived from NR-SS for the same cell is included in a measurement report triggered based on CSI-RS, if the NR-SS measurement is available
Proposal 3: The cell quality derived from CSI-RS for the same cell is included in a measurement report triggered based on NR-SS, if the CSI-RS measurement is available
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