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Discussion and Decision
1      Introduction
During last RAN2 meeting, the concept of a MO being associated to a single “frequency” was removed. In LTE, each MO refers to the measurement configuration of a single frequency. In NR, “frequency” association with MO was removed, this paper is to discuss how the measurement object should be configured in terms of SSB and CSI-RS since one frequency per MO is no longer measurable.

Agreement:

1
To clarify the spec, we will use the approach to specific fields within the signalling (e.g. MO) instead of referring to the frequency. 

2
The serving cell MO (only one) is identified by an explicit indication of the MO Id in the serving cell configuration 

2i
For SSB case, the SSB of the indicated MO must be the SSB in the serving cell configuration

2ii
For CSI-RS case the CSI-RS resources of the serving cell should be within the carrier bandwidth (detailed fields to capture this restriction to be concluded offline)

FFS Whether any further restriction would apply

FFS For the case where the SSB frequency indicated in the MO is used for measurements, whether there should be a restriction that there can be only one MO per SSB frequency/SCS. Can also check if we have taken a previous agreement on this.

In addition, this paper also addresses the FFS items from last RAN2 meeting to discuss whether any restriction should apply on MO for SSB frequency/SCS. Below is some related agreement on MO restriction from past meetings:

Meeting RAN2#97bis:

Agreements

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)

Meeting RAN2#99bis:

1
An MO is provided to the UE for all carriers on which measurements are to be performed (as in LTE)

2      Discussion
For SSB measurements, since centre frequency of SSB is indicated by ARFCN to the UE in the MO in the current specification, it should be reasonable to configure all SSB measurement within a same MO if they share the same centre frequency of SSB and SCS. With this, we can follow the same LTE principle and the agreement made in RAN2#97 where only one MO per carrier frequency. In this case, it will be one MO per SSB centre frequency per SCS. 
Proposal 1: only one MO can be configured per SSB centre frequency with the same SCS.
Proposal 2: Only one MO associated to one serving cell to the UE.

For CSI-RS, there are 2 cases for the MO configuration:

· Case 1: CSI-RS without SSB configured for RRM in a single MO (CSI-RS only)
· Case 2: CSI-RS with SSB configured for RRM in a single MO

For case 1: CSI-RS only configuration for RRM in a single MO, multiple CSI-RS resources can be configured in a single MO. They should at least share the same reference point A and SCS. If we follow the LTE principle, the UE should be able to perform measurement of all CSI-RS resources without RF retuning within a single measurement window if they are configured within the same MO. RAN4 also has related discussion and they assume that CSI-RS resources in a single MO should also allow the UE to measure in a single measurement. To align with RAN4, we propose:
For case 2: CSI-RS with SSB configured for RRM in a single MO. If both CSI-RS and SSB are configured for the same serving cell, they should be configured in the same MO. This can maintain one MO per serving cell. Otherwise, it is difficult for the UE to keep track if there is more than one MO per serving cell. 
Proposal 3: RAN2 wait for RAN4 progress on CSI-RS configuration restriction.
Lastly, we would like to clarify the application of blackCellsList and whiteCellsListin the NR measurement object. Currently, these 2 lists are in the same level as SSB and CSI-RS. When the network configures these 2 lists, are they applied to both SSB and CSI-RS? Or can they be applied to SSB only or CSI-RS only?

Proposal 4: RAN2 to confirm the understanding that the application of blackCellsList and whiteCellsList for SSB and CSI-RS.

associatedSSB is introduced by RAN1 to indicate when the UE can use SSB timing for CSI-RS. However, it is unclear if associatedSSB can be applied to SMTC1 or SMTC2 or both. Since SMTC1 and SMTC2 are moved up to global structure from the SSB-mobility-config, the network can configure any of the SMTC currently. However, our understanding is that SMTC2 is intended to be configured with a different periodicity than SMTC1 for intra-frequency case. This means, SMTC1 is configured if SSB is configured. SMTC2 is optionally configured for intra-frequency case. Therefore, it is proposed that associatedSSB only applies to SMTC1.
Proposal 5: associatedSSB can only be applied to SMTC1. 

3      Conclusion 
Proposal 1: only one MO can be configured per SSB centre frequency with the same SCS.
Proposal 2: Only one MO associated to one serving cell to the UE.
Proposal 3: RAN2 wait for RAN4 progress on CSI-RS configuration restriction.
Proposal 4: RAN2 to confirm the understanding that the application of blackCellsList and whiteCellsList for SSB and CSI-RS.
Proposal 5: associatedSSB can only be applied to SMTC1. 
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