Page 4

3GPP TSG-RAN WG2 Meeting #102
R2-1808310 
Busan, Korea, 21th – 25th May, 2018                   

Agenda item:
10.4.1.4.1
Source:
Qualcomm Incorporated
Title:
Discussion of IE useServingCellTimingForSync and IE AssociatedSSB 
WID/SID:
NR_newRAT-Core– Release 15
Document for:
Discussion and Decision

1 Introduction
In latest ASN.1 [1], the presence condition of AssociatedSSB has coupling with another IE useServingCellTimingForSync and whether the SSB is configured in associated Measurement Object:
“If useServingCellTimingForSync is set to FALSE, this field is mandatory present, otherwise if ssb-ConfigMobility is present, it is optionally present, otherwise, it is absent.”
However, recently RAN1 sent an LS (R1-1805762) [2] to inform RAN2 that above presence condition is not aligned with RAN1 understanding and therefore should be reconsidered. Specifically, RAN1 provided the following understandings / comments:

1. useServingCellTimingForSync parameter is only applicable for SSB based RRM measurements and should not be coupled with configuration of CSI-RS based RRM measurements. 

2. Additionally, the configuration of SSB based RRM measurement should not be a condition for configuring CSI-RS based RRM measurement with associated SSB. 

3. In case associatedSSB is configured for CSI-RS based RRM measurement, frequency information of the SSB (to be associated with CSI-RS) is required. For example, ssbFrequency in MO.

In this contribution, we provide our understanding on these two IEs based on RAN1 LS and related RAN1 agreements, and suggestions on how to correct the ASN.1. Furthermore, we provide associated CR on TS38.331 in [3].
2 Discussion 
Note that these two IEs were introduced by RAN1. So, we provide our understanding on these two IEs based on RAN1 LS and related RAN1 agreements. In addition, we also address their remaining issues raised in last RAN2 meeting. 
2.1 Discussion of IE useServingCellTimingForSync
This IE was introduced in RAN1 Ad-Hoc June 2017 [4]:
Agreement on useServingCellTimingForSync:
· 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
Clearly, this IE is configured per carrier, and used for SSB based RRM measurements. And according to the 1st point of RAN1 LS (R1-1805762) [2], this IE can only be applied to SSB based RRM, and has no coupling with CSI-RS based RRM. Based on our understanding, this IE was introduced to reduce UE complexity/power consumption to detect neighbor cell’s SSB index in some special network deployments.
Observation 1: IE useServingCellTimingForSync can only be applied to SSB based RRM measurements, and has no coupling with CSI-RS based RRM measurements.
2.2 Discussion of IE associatedSSB
This IE was introduced in RAN1#91 [5] and NR-AH 1801 [6], and captured in TS38.214 [7]:
Copy from TS38.214 related with associatedSSB
5.1.6.1.3
CSI-RS for mobility
If a UE is configured with the higher layer parameter CSI-RS-Resource-Mobility and the higher layer parameter associatedSSB is not configured, the UE shall perform measurements based on CSI-RS-Resource-Mobility and the UE may base the timing of the CSI-RS resource on the timing of the serving cell.
If a UE is configured with the higher layer parameters CSI-RS-Resource-Mobility and associatedSSB, the UE may base the timing of the CSI-RS resource on the timing of the cell given by the Cell_ID of the CSI-RS resource configuration. Additionally, for a given CSI-RS resource, if the associated SS/PBCH block is configured but not detected by the UE, the UE is not required to monitor the corresponding CSI-RS resource. The higher layer parameter isQuasiColocated indicates whether the associated SS/PBCH block given by the associatedSSB and the CSI-RS resource(s) are quasi co-located with the associated SS/PBCH block with respect to [‘QCL-TypeD’].

Clearly, IE associatedSSB can be configured only if CSI-RS is configured for RRM (i.e. CSI-RS-Resource-Mobility is configured). And according to point 2 of RAN1 LS (R1-1805762) [2], SSB based RRM configuration (i.e. ssb-ConfigMobility) should not be presence condition of it.
Observation 2: IE associatedSSB can only be applied to CSI-RS based RRM measurements (i.e. when CSI-RS-Resource-Mobility is configured), and has no coupling with SSB based RRM configuration (i.e. ssb-ConfigMobility).

However, note that the current presence condition of associatedSSB has coupling with SSB based RRM timing IE useServingCellTimingForSync, and SSB based RRM configuration IE ssb-ConfigMobility. It is not aligned with RAN1 understanding.
Observation 3: the current presence condition of associatedSSB has coupling with SSB based RRM timing IE useServingCellTimingForSync and SSB based RRM configuration IE ssb-ConfigMobility, which is not aligned with RAN1 understanding.
Therefore, we propose to remove the presence condition of associatedSSB, and its OPTINAL type should be modified to “need R”
Proposal 1: remove the presence condition of associatedSSB, and modify its OPTIONAL type to “need R”.
Furthermore, RAN1 LS (R1-1805762) [2] also indicated that the frequency information of the associated SSB is required when associatedSSB is configured. Then in our understanding, it implies that the associated SSB can be in another carrier or BWP from the configured CSI-RS, and can be different from the one signalled in ServingCellConfigCommon.
Proposal 2: as indicated in RAN1 LS, clarify that the associated SSB can be in another carrier or BWP from the configured CSI-RS, and can be different from the one signalled in ServingCellConfigCommon. Therefore, the frequency information of the associated SSB needs to be additionally signalled within IE associatedSSB.
2.3 Discussion of “timing of the serving cell”
During online discussion of last RAN2 meeting, RAN2 identified an issue that the meaning of “timing of the serving cell” for both IEs was not clear. Specifically, when useServingCellTimingForSync is true, UE can utilize serving cell timing to derive; while when CSI-RS-Resource-Mobility is configured but associatedSSB is not configured, the UE may use the timing of the CSI-RS resource on the timing of the serving cell. However, because a UE may be configured with multiple serving cells and a MeasObjectNR may not be associated to a serving cell, “timing of the serving cell” has the following two different understandings: 

· Understanding-1: it refers to SpCell of the associated cell group

· Understanding-2: it refers to the serving cell associated with the MeasObjectNR
Among them, we prefer Understanding-1 due to the following 3 reasons:

1. Based on section 5.5.2.10 of TS 38.331 [1], the SMTC timing is derived from SpCell. We think the same principle should also be applied here. 

2. For inter-frequency RRM, it is possible that no serving cell is associated with the MeasObjectNR (i.e. the frequency of configured MeasObjectNR is not serving frequency), in which case Understanding-2 does not work.
3. Even if there is serving cell is associated with the MeasObjectNR, it is possible that such serving cell has no SSB, in which case Understanding-2 also does not work. Note that for cell without SSB, RAN1#91 [5] has agreed to use SpCell, which is aligned with Understanding-1.  
Agreements in RAN1#91:
· The time/frequency synchronization for a serving cell without a SS/PBCH block is based on the PCell or the pScell in the given cell group for the serving cell in Rel-15
Therefore, we propose to clarify the understanding of “timing of the serving cell”, and modify the field description accordingly.

Proposal 3: In TS38.331, modify the “timing of the serving cell” mentioned in filed description of useServingCellTimingForSync and associatedSSB to the “timing of SpCell of the associated cell group”
3 Summary
In this contribution, we provide our understanding on IE associatedSSB and useServingCellTimingForSync based on RAN1 LS (R1-1805762) and related RAN1 agreement/spec. We propose:

Observation 1: IE useServingCellTimingForSync can only be applied to SSB based RRM measurements, and has no coupling with CSI-RS based RRM measurements.
Observation 2: IE associatedSSB can only be applied to CSI-RS based RRM measurements (i.e. when CSI-RS-Resource-Mobility is configured), and has no coupling with SSB based RRM configuration (i.e. ssb-ConfigMobility).

Observation 3: the current presence condition of associatedSSB has coupling with SSB based RRM timing IE useServingCellTimingForSync and SSB based RRM configuration IE ssb-ConfigMobility, which is not aligned with RAN1 understanding.
Proposal 1: remove the presence condition of associatedSSB, and modify its OPTIONAL type to “need R”.

Proposal 2: as indicated in RAN1 LS, clarify that the associated SSB can be in another carrier or BWP from the configured CSI-RS, and can be different from the one signalled in ServingCellConfigCommon. Therefore, the frequency information of the associated SSB needs to be additionally signalled within associatedSSB.

Proposal 3: In TS38.331, modify the “timing of the serving cell” mentioned in filed description of useServingCellTimingForSync and associatedSSB to the “timing of SpCell of the associated cell group”
we provide associated CR on TS38.331 in [3].
4 References
[1] TS 38.331 v15.1.0

[2] R1-1805762, Reply LS on RAN2 agreements on RRM, Huawei.

[3] R2-1808321, CR on 38.331 for useServingCellTimingForSync and assocatedSSB, Qualcomm Incorporated.
[4] RAN1 NR-AH June 2017, Chairman notes
[5] RAN1#91 Chairman notes

[6] RAN1 NR-AH 1801, Chairman notes

[7] TS 38.214 v15.1.0

