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1. Introduction
At the RAN4#94-bis e-meeting, the WF on measurement requirements of CSI-RS based L3 measurement were agreed [1][2]. Followings are the agreements on them which we discuss in this contribution.
WF on synchronization assumption for CSI-RS measurement
· For CSI-RS measurement without associated SSB,
· Option 1: not define requirements for CSI-RS without associated SSB. (Nokia, CATT, QC, Huawei, OPPO)
· Option 2: the timing error is less than [X]us, where X is 3~4us (DOCOMO)
· Option 3: MRTD value for intra-band CA can be reused (ZTE, INTEL,DOCOMO)
· Option 4: less than CP length (LGE)
· For CSI-RS measurement with associated SSB,
· Option 1: study this issue in performance part rather than work on the sync assumption in core part. (QC, MTK, OPPO)
· Option 2: UE is assumed to use the timing of the detected SSB, and the CSI-RS measurement requirements is not conditioned on network synchronization. (Nokia, CATT, Huawei, CMCC, OPPO)
· Option 3: the timing error is less than [X]us, where X is 3~4us (DOCOMO)
· Option 4: MRTD value for intra-band CA can be reused
· Option 5: less than CP length (LGE)
· Option 6: less than CP/2 length (Apple)

WF on measurement requirements for Case 2 if associatedSSB is configured for CSI-RS
· Agreements:
· CSI-RS based cell identification can consider
· 1) Cell search via SSB, 2) PBCH decoding and 3) CSI-RS measurement. 
· If configured SSB fails to be detected, requirement should not be defined. 
· FFS: If UE already detects the SSB of the target cell and deriveSSB-IndexFromCell is indicated, PBCH decoding can be skipped.
· FFS: the working assumption of single FFT window and whether to define a capability.
· FFS the requirements for the cases
· If the MO includes the serving CSI-RS resource with associated SSB
· if the MO doesn’t include the serving CSI-RS resource and the CSI-RS resource associated SSB is configured
· FFS AGC adjustment time. 
· FFS CSSF
· FFS scheduling restriction


WF on Scheduling restriction
· Option 1 (Huawei):
· If UE is not able to support mixed numerology of data and CSI-RS L3 mobility, the following scheduling restrictions apply due to intra-frequency CSI-RS based L3 measurement:
· if the associatedSSB is configured, UE is not expected to transmit or receive on 2 data OFDM symbols impacted by CSI-RS resource symbol to be measured.
· if the associatedSSB is not configured, UE is not expected to transmit or receive on the data OFDM symbol impacted by CSI-RS resource symbol to be measured, provided timing difference between the CSI-RS resource and the serving cell should be less than half CP corresponding to the SCS of the CSI-RS.
· When UE performs CSI-RS intra-frequency measurements in a TDD band, UE is not expected to transmit and receive on 2 data OFDM symbols impacted by CSI-RS resource symbol to be measured.
· Scheduling restriction shall be considered when UE performs RX beam sweeping.
· Option 2 (MediaTek, DOCOMO):
· The scheduling restriction on the additional OFDM symbols before and after SSB is not needed.
· Option 3 (LGE, Apple):
· Define scheduling restriction on one data symbol before and after CSI-RS symbol to be measured due to Rx beam sweeping.
· Do not define scheduling restriction if the timing difference between serving and neighbor cell including cell phase synchronization is guaranteed to be less than CP length
· Do not preclude other options(Qualcomm)

In this contribution, we show our views on the above topics.

2. Discussion 
2.1 Synchronization assumption for CSI-RS measurement
From our understanding, the timing error between the serving cell and the neighbour cell can be compensated if it is less than the tolerance of cell phase synchronization accuracy regardless of the existing of the associated SSB. According to TS 38.133, the minimum requirement of cell phase synchronization accuracy is 3us, and this corresponds to MRTD value for intra-band CA. Therefore, MRTD value can be reused as the maximum for the timing error.
Observation 1: According to the definition of cell phase synchronization accuracy, the difference of frame start timing between two intra-frequency cells can be allowed if its value is less than 3us.
Observation 2: MRTD requirement for intra-band CA is 3us.
Proposal 1: The timing error between the serving cell and the neighbor cell should be less than 3us.
Proposal 2: Select either two options about synchronization assumption for both of the cases of with/without associated SSB. 
(option 2 and 3 for the case without associated SSB and option 3 and 4 for the case with associated SSB)
· the timing error is less than [X]us, where X is 3~4us
· MRTD value for intra-band CA can be reused.

2.2 Measurement requirements for Case 2 if associatedSSB is configured for CSI-RS
Followings are the minimum requirements of deriveSSB-IndexFromCell in TS 38.133.
When deriveSSB-IndexFromCell is enabled, the UE assumes frame boundary alignment (including half frame, subframe and slot boundary alignment) across cells on the same frequency carrier is within a tolerance not worse than min(2 SSB symbols, 1 PDSCH symbol) and the SFNs of all cells on the same frequency carrier are the same.

One of the main reasons of decoding the PBCH is to know SSB-index from the serving or neighbor cell for synchronization and acquiring cell timing correctly. However, if deriveSSB-IndexFromCell is configured and the SSB from the target cell can be detected, UE can assume that the cells on the same frequency carrier, including the serving and target cell, are synchronized with each other as described above and reuse SSB-index information for target cell. Thus, UE can skip decoding PBCH in this case.
Observation 3: If deriveSSB-IndexFromCell is indicated, UE assumes that the neighbour cell is synchronous with the serving cell and the serving cell timing can be derived from the index of the SSB transmitted by the neighbour cell.
Proposal 3: PBCH decoding on target cell is not necessary regardless of associatedSSB when  deriveSSB-IndexFromCell is indicated.

2.3 Scheduling restriction
In the case of SSB based intra-frequency measurement, scheduling restriction occurs 1 data symbol before and after each consecutive SSB symbols to be measured. We think it is straightforward to align with the case of SSB, thus scheduling restriction on the additional OFDM symbols before and after SSB is not necessary. In this sense, we prefer option 2.
Observation 4: In the case of SSB based intra-frequency measurement, scheduling restriction is applied to 1 data symbol before and after SSB symbols.
Proposal 4: To align with the case of SSB, select option 2:
· Option 2 : The scheduling restriction on the additional OFDM symbols before and after SSB is not needed.

3. Conclusion
In this contribution, we showed our views on measurement requirements of CSI-RS based L3 measurement. Observations and proposals are the below.
Observation 1: According to the definition of cell phase synchronization accuracy, the difference of frame start timing between two intra-frequency cells can be allowed if its value is less than 3us.
Observation 2: MRTD requirement for intra-band CA is 3us.
Observation 3: If deriveSSB-IndexFromCell is indicated, UE assumes that the neighbour cell is synchronous with the serving cell and the serving cell timing can be derived from the index of the SSB transmitted by the neighbour cell.
Observation 4: In the case of SSB based intra-frequency measurement, scheduling restriction is applied to 1 data symbol before and after SSB symbols.
Proposal 1: The timing error between the serving cell and the neighbor cell should be less than 3us.
Proposal 2: Select either two options about synchronization assumption for both of the cases of with/without associated SSB. 
(option 2 and 3 for the case without associated SSB and option 3 and 4 for the case with associated SSB)
· the timing error is less than [X]us, where X is 3~4us
· MRTD value for intra-band CA can be reused.
[bookmark: _GoBack]Proposal 3: PBCH decoding on target cell is not necessary regardless of associatedSSB when  deriveSSB-IndexFromCell is indicated.
Proposal 4: To align with the case of SSB, select option 2:
· Option 2 : The scheduling restriction on the additional OFDM symbols before and after SSB is not needed.
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