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Introduction
[bookmark: _Ref178064866]In RAN2#99, the following agreements were reached for a measurement object for a carrier that has SSB, agreement number 3, and for a carrier that does not have SSB, agreement number 2. 

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


In this contribution, we address the FFS points of the above agreements.
Discussion
RAN2 has defined that a MO is defined by NR-ARFCN. Additionally, RAN2 agreed that MO should include frequency offset to point to an SSB as SSB might not be at the centre of NR-ARFCN. 

Multiple SS/PBCH blocks within a wideband carrier
[bookmark: _Toc485388589][bookmark: _Hlk485381978]In RAN1 NR Ad-hoc#3, RAN1 discussed again the multiple SSBs within a wideband carrier and sent RAN2 reply LS [1] to R2-1709983:
1. Overall Description:
[bookmark: _Hlk494275490]RAN1 again discussed multiple SS/PBCH blocks within a wideband carrier and has made the following additional agreements:
· From UE perspective, a cell is associated with a single SS block
· Note: The cell defining SS block has an associated RMSI
· Multiple SS blocks can be transmitted within the bandwidth of a wideband carrier

RAN1 hopes this clarifies the case of multiple SS/PBCH blocks within a wideband carrier.
2. Actions:
RAN1 would like to ask RAN2 to take the above information into account in their future work.

It can be read from the LS that there is single “cell defining SS block” that has an associated RMSI. From MO point of view this would imply that a MO can point to at most one SSB location. If there is a need to point to another SSB related to the same carrier, network would configure another MO. This would also coincide well with the definition of intra- and inter-frequency for SSB based RRM measurement according to the two LSs from RAN4 in [2] and [3], where the latter states

[bookmark: OLE_LINK3]In last LS [1] RAN4 sent the agreement of definitions of intra and inter frequency SS block (SSB) based measurement in single SSB scenario, where the same cell transmits only one SSB. In RAN4 NR#3, RAN4 further discussed the definitions for multiple SSBs scenario, where multiple SSBs are transmitted in frequency domain in the serving cell of the UE. In RAN4 understanding, to make the UE measurement behaviour clear, the UE should be indicated with one specific SSB in the UE’s serving cell which is used for measurement for mobility purpose in multiple SSBs scenario. Hence RAN4 would like to inform RAN2 with the updated definitions which can cover both single and multiple SSB scenarios.

2. Updated definitions of intra and inter-frequency SS block based measurements:
[bookmark: _Hlk494275114]SS block (SSB) based RRM Measurements:
· SSB based Intra-frequency Measurement: A measurement is defined as a SSB based intra-frequency measurement provided the center frequency of the SSB of the serving cell indicated for measurement and the center frequency of the SSB of the neighbour cell are the same, and the subcarrier spacing of the two SSBs are also the same.
· SSB based Inter-frequency Measurement: A measurement is defined as a SSB based inter-frequency measurement provided the center frequency of the SSB of the serving cell indicated for measurement and the center frequency of the SSB of the neighbour cell are different, or the subcarrier spacing of the two SSBs are different.

Thus, we propose to agree that MO can only point to single SSB and that network may configure UE with multiple MOs for the same NR-ARFCN if the SSB frequency location is different.

[bookmark: _Toc493785587][bookmark: _Toc494417898]A MO can only point to single SSB frequency location.

[bookmark: _Toc493785588][bookmark: _Toc494417899]Network may configure UE with multiple MOs for the same carrier if the SSB frequency location is different.

Measuring on CSI-RS

RAN2 agreement number 2 refers to a carrier which does not have an SSB. A related parameter can be found in the RAN1 RRC parameters [4]
	Mobility related
	SSB-presence
	New
	SSB-presence
	Indicate presence of SSBlock on an Scell



Additionally, in RAN1#AH_NR2 the following agreements were made regarding CSI-RS properties for RRM measurement for L3 mobility:
Agreements:
· Following CSI-RS properties for RRM measurement for L3 mobility are supported in NR
· Configurable periodicity (as already agreed)
· {5, 10, 20, 40, [80, 160]} ms are supported
· This does not mean periodicity will be configured per CSI-RS resource
· Configurable transmission bandwidth (as already agreed)
· FFS candidate values
· Configurable measurement bandwidth (as already agreed) and frequency location
· At least minimum carrier bandwidth for each frequency band/range and at least one additional wider bandwidth for each SCS (e.g., maximum UE bandwidth) are supported
· FFS other candidate values for wider bandwidth for each SCS
· Measurement of CSI-RS in subband/bandwidth part which may or may not contain SS Blocks is supported

In RAN2, we have the following FFS related to measurements based on CSI-RS for a BWP:
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.

It is clear that UE cannot have PCell that does not have SSB which is also reflected in the RAN1 RRC parameter and related agreements. Thus, UE could assume PCell SSB as the timing reference as the SSB less carrier would always be a subband/BWP/SCell. If RAN2 does not indentify   

[bookmark: _Toc493785589][bookmark: _Toc494417900]If a MO configures UE to measure from CSI-RS but SSBPresence parameter indicates SSB is not present, UE assumes PCell SSB as sync reference. 
Conclusion
[bookmark: _In-sequence_SDU_delivery]In this contribution, we made the following proposals:
Proposal 1	A MO can only point to single SSB frequency location.
Proposal 2	Network may configure UE with multiple MOs for the same carrier if the SSB frequency location is different.
Proposal 3	If a MO configures UE to measure from CSI-RS but SSBPresence parameter indicates SSB is not present, UE assumes PCell SSB as sync reference.
[bookmark: _GoBack]
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