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1. Introduction & Background
In RAN2#99 meeting, several agreements were achieved 
Agreements

1
There is one NR-ARFCN per MO

2
For measurements of carriers where SSB is not present (measurements performed on CSI-RS):

i
MO includes CSI-RS resources for L3 mobility measurements; and

ii
MO includes some indication that no SSB is provided on this carrier.

FFS Where the UE acquires timing reference for making measurements in this carrier. E.g. can UE assume timing reference from one of its serving carriers (for CA case), or does the MO include a pointer to another carrier with SSB for obtaining timing reference.

3
For measurements of carriers where SSB is present:


If SSB is not located in the centre of the carrier, then offset to the ARFCN provides the location in frequency of the SSB within that carrier. 

FFS Whether the MO has only one SSB or whether the MO can include the location of more than one SSB.

Agreements above relate to a single BWP in which case the NR ARFCN would be the centre of the BWP. Case of multiple BWPs is FFS
And in RAN2#99bis meeting, an FFS for the timing reference was still left 
Agreements

1 cellIndividualOffset in MO is enough, no need for the cell offset in report configuration.

FFS How MO can be used in the case of a location of the SSB is distant in frequency from the CSI-RS resources to be measures. (e.g. is it possible to configure an MO with no SSB and to reference another MO for the SSB that provides timing reference, or SSB configuration is provided in every MO, etc)

Also, a concern was raised and we have the following consensus

=>
We will revisit decision on MO containing a centre frequency plus offset to locate the SSB frequency when RAN4 has concluded discussion of the measurement raster.

We also notice that a sync for timing reference indication is introduced in MO. In this contribution, we discuss some ambiguity for the sync timing reference and its relation to the remaining FFS.
2. Discussion
Firstly, we’d like to confirm the previous RAN2 agreements. In previous RAN1 agreement, it is possible to configure a UE with a BWP in which no SSB is shown. Thus, if SSB is provided in every MO, it means that the CSI RS configured in this MO may be quite distant to the SSB frequency location. It is not appropriate that an MO’s frequency range is so large since MO indicates a certain frequency. Besides, we have not see any RAN4 sync raster agreements that can exclude the possibility that MO contains a central frequency plus offset to locate the SSB. So, we’d better keep the previous RAN2 agreements as baseline for discussion. In this contribution, we still maintain the current RAN2 agreements
Observation 1: To confirm RAN2 previous agreements are still valid for discussion
· It is possible to configure an MO with no SSB and to reference another MO for the SSB that provides timing reference
· MO may contain a central frequency plus offset to locate the SSB frequency

As RAN1 had agreed the following
Agreements:
· An indication related to the synchronization information is provided to the UE

· When there is the indication for a carrier, UE can utilize serving cell timing to derive the index of SS block transmitted by neighbour cell (e.g., radio frame or SFN or symbol level synchronization)

· Note that it is up to RAN2 how to provide this indication

· Note that it is up to RAN4 about the feasibility of synchronization and its requirement

The highlighted part was captured in the MO TP as one Boolean below
    -- Indicates whether the UE can utilize serving cell timing to derive the index of SS block transmitted by neighbour cell:
    useServingCellTimingForSync             BOOLEAN,

However, in our understanding, RAN1 agreement does not preclude the indication for another frequency other than serving frequency carrier, i.e., the indication can be used for an inter-frequency measurement to use the serving cell timing to derive the index of SS block of neighbor cell. The IE in MO has two understandings:
· For a certain MO which indicates a frequency, if the IE useServingCellTimingForSync is set to TURE, it means that the neighbor cell of this frequency can utilize the serving cell timing to derive the index of SSB, regardless whether or not this frequency is the same as serving frequency
· For a certain MO which indicates a frequency, if the IE useServingCellTimingForSync is set to TURE, it means that the neighbor cell of this frequency can utilize the serving cell timing to derive the index of SSB, this neighbor cell frequency has to be the same as serving frequency
This sync indication is used for detecting neighbour cell SSB index, if network configures without the indication, the UE has to blindly detect the location of the neighbour SSB. Thus with this it is beneficial for UE power saving. It should not be limited to use this indication only for the MO with the same frequency as the serving cell, any different frequency indicated by the MO can use the indication for sync if network deployment decides the two frequency layers are synchronized.
Observation 2: The IE useServingCellTimingForSync can be used as follow for the sake of UE power saving efficiency
· For a certain MO which indicates a frequency, if the IE useServingCellTimingForSync is set to TURE, it means that the neighbor cell of this frequency can utilize the serving cell timing to derive the index of SSB, regardless whether or not this frequency is the same as serving frequency
However, it brings another problem. The serving cell can be consist of several cells in CA/DC cases. Then which cell can be regarded as the timing reference cell? 
Proposal 1: Network should configure which serving cell can be used for the sync timing reference in CA/DC case, e.g. PCell only or PCell/PSCell both are suitable.
In RAN1 agreements, CSI-RS has the timing relation with an SS block.
Agreements:
· The time synchronization reference for a CSI-RS for L3 mobility is the frame/slot/symbol timing of a cell.

· Note: The frame/slot/symbol timing of the cell can be obtained from an SS block

In last meeting, the remaining FFS mainly addresses the case that in case no SSB is in the MO, where to find the timing reference. In our views, if the useServingCellTimingForSync indication in this MO is set to TRUE, the serving cell naturally can be used for the MO without SSB as the timing reference.
Proposal 2: If the IE useServingCellTimingForSync in an MO without SSB is set to TRUE, the serving cell timing can be used as the timing reference for the configured MO with only CSI RS
If the IE useServingCellTimingForSync is set to false in an MO with only CSI RS, there may be several solutions for the UE to acquire the timing reference.
· To find the timing reference for a CSI-RS resource, each CSI-RS resource ID corresponding to a PCI, the cell defining SSB can be regarded as the timing reference. 
· Network configure a pointer to another carrier/MO to find the timing reference, which carrier to take is FFS
Regarding the first option, the cell defining SSB for the CSI RS may not be in the operating bandwidth of the current BWP, thus, it may even need a gap for the measurement to find the cell defining SSB. It is not effective for UE performance. However, if a UE is configured with a BWP where there is no SSB, it should at least previously access to a BWP within the same carrier. Thus, if the MO with only CSI RS is within the serving cells, UE definitely knows the cell defining SSB location. If the MO with only CSI RS resource to be measured fall on neighbor cells, network always needs to read the PCI of the configured CSI RS resource, to report to the network. So the UE always need to find the cell defining SSB.
The second option has been discussed several times. In our view, if network configures a pointer to another carrier/MO to find the timing reference, it means that the MO without SSB and the pointed carrier are synchronized. If the carrier is serving frequency, it is not aligned with the useServingCellTimingForSync IE, and if the carrier is not serving frequency, the UE still needs to find the timing of that pointed carrier, it still doesn’t save much effort. Thus, we think option 1 is preferred.
Proposal 3: If the IE useServingCellTimingForSync in an MO with only CSI RS is set to False, and CSI-RS resource ID is linked to a cell ID, the UE has to detect the cell defining SSB of the cell which can be regarded as the timing reference.
3. Conclusion

In this contribution, we mainly discussed the issues for remaining issues of measurement object. Base on the discussion, we have the following observations and proposals
Observation 1: To confirm RAN2 previous agreements are still valid for discussion
· It is possible to configure an MO with no SSB and to reference another MO for the SSB that provides timing reference
· MO may contain a central frequency plus offset to locate the SSB frequency
Observation 2: The IE useServingCellTimingForSync can be used as follow for the sake of UE power saving efficiency
· For a certain MO which indicates a frequency, if the IE useServingCellTimingForSync is set to TURE, it means that the neighbor cell of this frequency can utilize the serving cell timing to derive the index of SSB, regardless whether or not this frequency is the same as serving frequency
Proposal 1: Network should configure which serving cell can be used for the sync timing reference in CA/DC case, e.g. PCell only or PCell/PSCell both are suitable.
Proposal 2: If the IE useServingCellTimingForSync in an MO without SSB is set to TRUE, the serving cell timing can be used as the timing reference for the configured MO with only CSI RS
Proposal 3: If the IE useServingCellTimingForSync in an MO with only CSI RS is set to False, and CSI-RS resource ID is linked to a cell ID, the UE has to detect the cell defining SSB of the cell which can be regarded as the timing reference.
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