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1 Introduction

In this contribution, we discuss about how to provide SSB configuration in the early measurement configuration.
2 Discussion
 In RAN2#107 meeting, following agreements were made during discussion about early measurements:

Agreements

1: 
For per-frequency SSB measurement configuration reuse the IE structure that is currently used in SIBs for cell reselection purposes.

2: 
The legacy SSB measurement configurations in NR SIB2/4 and LTE SIB24 are reused for NR early measurements performed in frequencies which are candidates of cell selection/reselection, i.e. not introduce new measurement configurations in NR/LTE SIB for these SSBs.

3: 
Same as LTE euCA, NR frequency list (not the SSB measurement configuration) can be different between RRC release and SIB. The frequency list, if provided, in RRC release message overrides the one provided in SIB.

4 For per frequency SSB measurement configuration for purpose of only early measurements, it can be included in both RRC release message and SIB. If provided in RRC release message, it overrides the one provided in SIB in the cell where the RRC Release message is received. (

FFS How UE manages the situation when an SSB measurement configuration for a given frequency is provided in SIB of the current cell and was also provided RRC Release (in an earlier cell).
Agreements

7: 
As in LTE euCA, the indication whether to report RSRP, RSRQ or both can be indicated in both RRC release message and SIB. If provided in RRC release, it overrides the one in SIB.

8: 
Similar to LTE euCA, the indication of beam reporting type (i.e. whether to, not report beam results, report only the beam index, or report both beam index and results) can be indicated in both RRC release message and SIB. If provided in RRC release, it overrides the one in SIB.

9: 
NR early measurement configuration is included in a new NR SIB.

10:
NR early measurement configuration is included in LTE SIB5 (i.e. the SIB including LTE early measurement configurations) 

11: It is not necessary to specify CSI-RS based early measurements for the case of SCell with SSB in Rel-16.

12: It is not necessary to specify CSI-RS based early measurements for the case of SCell without SSB in Rel-16.

13: In NR early measurement configuration, the UE can be configured with maximum number for beam reporting and only beams above configured threshold for cell quality derivation are required to be reported (as NR CONNECTED measurements). 

14
Do not support the network provide information on network’s support of CA/DC between frequencies to assist the UE to determine which frequencies to provide NR early measurement in Rel-16.

15
Do not support a mechanism to prevent outdated early measurement reporting in Rel-16

 One of main issue during the discussion was about handling SSB configuration. Basically, SSB configuration of a frequency is provided via broadcast system information. However, it was agreed that SSB configuration can be included in the dedicated configuration. According to the agreement 4 above, if there is overlapping frequency between broadcast configuration and dedicated configuration, the SSB configuration in the dedicated configuration overrides   the one in the system information.
 If the SSB configuration in the dedicated configuration overrides the one in SIB, mismatch problem may occur, when the UE performs cell reselection and the new serving cell is using different SSB configuration for a frequency from the source cell. Even though the different SSB configuration is being used by the new serving cell, the UE will still use the one provided in the dedicated configuration from the serving cell. In this case, we could consider replacing the SSB configuration by the one in system information from the new serving cell, but it is quite not good way because it breaks the meaning of validity area.
 If the per-frequency SSB configuration configured to UE and being used serving cell is mismatched, the UE may look for the SSB at wrong timing point. This may cause failure of SSB detection. 
Observation 1: It was agreed that per-frequency SSB configuration in the dedicated configuration overrides the one provided in SIB. However, upon cell reselection, the new serving cell may use different per-frequency SSB configuration. This mismatch problem may cause SSB detection failure because of timing misalignment.
 Therefore, we propose to provide SSB configuration only in the system information and dedicated configuration only provides early measurement target frequency list without SSB configuration. Receiving the dedicated configuration, the UE obtains SSB configuration of the measurement target frequencies from system information. It means measurement target frequencies provided in the dedicated configuration shall be member of frequency list in the system information. It seems not a problem in network’s point of view because the cell only needs to provide the SSB configuration of frequencies in the SIB. Upon receiving the dedicate measurement target frequency list, when the UE reselects to a neighbour cell, the UE performs early measurements on the frequencies only if its SSB configuration is provided via system information from the new serving cell. Therefore, the frequency list in the SIB implicitly implies the frequency list on which UEs in RRC_IDLE/RRC_INACTIVE are required to perform early measurements.
Even though this consideration is reverting the last agreements, but this way provides much simpler way to cover the case when UE performs cell reselection, without much effect on the network. Therefore, it is worth enough to reconsider this issue.

Observation 2: If per-frequency SSB configuration is only provided in system information and dedicated configuration only provides early measurement target frequency list, the SSB configuration mismatch problem does not occur when the UE reselects to a neighbour cell.

Proposal: RAN2 is kindly asked to reconsider the way to provide SSB configuration with following ways:
· Per-frequency SSB configuration is only provided in system information.

· Upon receiving dedicate early measurement configuration, the UE obtains the SSB configuration of the frequencies from system information.

· Upon cell reselection, UE performs early measurements on only the frequencies whose SSB configuration is provided in system information from the new serving cell.
3 Conclusion
In conclusion, we propose the followings:
Observation 1: It was agreed that per-frequency SSB configuration in the dedicated configuration overrides the one provided in SIB. However, upon cell reselection, the new serving cell may use different per-frequency SSB configuration. This mismatch problem may cause SSB detection failure because of timing misalignment.
Observation 2: If per-frequency SSB configuration is only provided in system information and dedicated configuration only provides early measurement target frequency list, the SSB configuration mismatch problem does not occur when the UE reselects to a neighbour cell.

Proposal: RAN2 is kindly asked to reconsider the way to provide SSB configuration with following ways:
· Per-frequency SSB configuration is only provided in system information.

· Upon receiving dedicate early measurement configuration, the UE obtains the SSB configuration of the frequencies from system information.

· Upon cell reselection, UE performs early measurements on only the frequencies whose SSB configuration is provided in system information from the new serving cell.
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