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Introduction
In RAN4#94bis-e meeting, the scope of the CSI-RS based measurement requirements were discussed and some general principles were agreed in [1] as cited below. In this contribution, we are discussing the CSI-RS based intra-frequency measurement requirements under agreements and assumptions so far.
           · Requirements shall be defined when CSI-RS is configured with an associated SSB. 
· No requirements in Rel-16 for the case associatedSSB is not configured for CSI-RS 
· 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. 
· If the CSI-RS is QCL-ed to the associated SSB, no Rx sweeping is needed only after SSB has been detected. 
· If CSI-RS configured with associated SSB but not QCL-ed to the associated SSB, Rx sweeping is needed. 
· FFS on the scaling factor N =8.
· For FR2, if the RX beam sweeping for QCL-ed associatedSSB is not finished, requirement should not be applied.
· No UE performance requirement is defined for the CSI-RS resources that are not within DRX on-duration or measurement gap

Discussion
Measurement Gaps
Following the intra-frequency definition agreed in last meeting, the intra-frequency requirements shall be defined when the BW of the CSI-RS resource on the neighbor cell is within the active BWP of the UE. Under this assumption, gaps are therefore not needed for measuring the intra-frequency CSI-RS resources. 
Proposal1: Gaps are not needed for intra-frequency CSI-RS based measurement. 
Time domain restriction of CSI-RS resource configuration
For SSB-based RRM measurements, a periodic SSB-based Measurement Time Configuration (SMTC) is defined so that the UE measures SSB within this time window. As defined in 3GPP TS 38.331 [2], the SMTC included in any MO with the same ssbFrequency has the same value. There was some discussion to define a similar measurement window for CSI-RS based measurements. However, different from SSBs which are transmitted at relatively aligned time locations, CSI-RS resources are transmitted in more flexible manner from respective neighbor cells. It is difficult to align the transmit timing of the CSI-RS resources to be measured from neighbor cells. In addition, such measurement window requires network signaling support, which shall be discussed and decided by RAN2. 
Proposal2: It is up to RAN2 to discuss whether CSI-RS based measurement window is required or not.    
In time domain, RAN1 also specifies the CSI-RS based RRM measurement behavior when DRX is configured in 3GPP TS 38.214 [3] as below. According to it, the UE only measures the CSI-RS resources during the active time.  In this sense, the CSI-RS based RRM measurement is at least restricted by DRX pattern in time domain. 
Proposal3: The CSI-RS based RRM measurement is at least restricted by DRX configuration in time domain. 
If the UE is configured with DRX, the UE is not required to perform measurement of CSI-RS resources other than during the active time for measurements based on CSI-RS-Resource-Mobility. When the UE is configured to monitor DCI format 2_6, the UE is not required to perform measurements other than during the active time and during the timer duration indicated by drx-onDurationTimer based on CSI-RS-Resource-Mobility. 
If the UE is configured with DRX and DRX cycle in use is larger than 80 ms, the UE may not expect CSI-RS resources are available other than during the active time for measurements based on CSI-RS-Resource-Mobility. If the UE is configured with DRX and configured to monitor DCI format 2_6 and DRX cycle in use is larger than 80ms, the UE may not expect that the CSI-RS resources are available other than during the active time and during the time duration indicated by drx-onDurationTimer for measurements based on CSI-RS-Resource-Mobility. Otherwise, the UE may assume CSI-RS are available for measurements based on CSI-RS-Resource-Mobility.

CSI-RS based intra-frequency cell identification
In Rel16, it was agreed to define the CSI-RS based measurement requirements only when associatedSSB is configured. According to [2], the UE shall detect the SS/PBCH block indicated by this associatedSSB and cellId before it can measure the CSI-RS resource. Hence the CSI-RS based intra-frequency cell identification comprises SSB-based cell identification and CSI-RS based measurement, wherein the SSB-based cell identification is the same as the intra-frequency cell identification for SSB-based measurement [3]. As the UE need detect the SSB whose index is indicated in associatedSSB, the SSB-based cell identification time period could reuse Tidentify_intra_with_index as defined in [3] below.
Tidentify_intra_with_index = (TPSS/SSS_sync_intra + T SSB_measurement_period_intra + TSSB_time_index_intra) ms
Proposal4: The CSI-RS based intra-frequency cell identification comprises SSB-based cell identification and CSI-RS based measurements, where SSB-based cell identification is the same as the intra-frequency cell identification for SSB-based measurement.
Proposal5: Within the CSI-RS based intra-frequency cell identification, the time period to detect the associatedSSB can reuse Tidentify_intra_with_index as defined in [3].
On top of it, the time period to measure the CSI-RS resources need to be counted. Based on the simulation results in [4], the performance results under {D=3 & 48PRB} and {D=1 & 96PRB} are provided. It shows the UE can achieve better accuracy performance than SSB-based measurements when 3 samples are averaged under SNR = -6dB. Hence the CSI-RS based measurement period can be defined based on 3 samples for {D=3 & 48PRB} and {D=1 & 96PRB} given SNR = -6dB.   
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Figure 1. Performance results for {D=3 & 48PRB} and {D=1 & 96PRB}
Proposal6: The CSI-RS based measurement period for intra-frequency measurement is defined based on 3 samples for {D=3 & 48PRB} and {D=1 & 96PRB} given SNR = -6dB. 
Conclusion
This contribution discusses the measurement requirements for CSI-RS based RRM measurement with associatedSSB. The observations and proposals are summarized as below: 
Proposal1: Gaps are not needed for intra-frequency CSI-RS based measurement. 
Proposal2: It is up to RAN2 to discuss whether CSI-RS based measurement window is required or not.    
Proposal3: The CSI-RS based RRM measurement is at least restricted by DRX configuration in time domain. 
Proposal4: The CSI-RS based intra-frequency cell identification comprises SSB-based cell identification and CSI-RS based measurements, where SSB-based cell identification is the same as the intra-frequency cell identification for SSB-based measurement.
Proposal5: Within the CSI-RS based intra-frequency cell identification, the time period to detect the associatedSSB can reuse Tidentify_intra_with_index as defined in [3].
Proposal6: The CSI-RS based measurement period for intra-frequency measurement is defined based on 3 samples for {D=3 & 48PRB} and {D=1 & 96PRB} given SNR = -6dB. 
References
[1] R4-2005357, WF on CSI-RS based L3 measurement capability and requirements
[2] 3GPP TS 38.331 v16.0.0
[3] 3GPP TS 38.133 v 16.3.0
[4] [bookmark: _GoBack]R4-2007103, Simulation results for CSI-RS based measurements, Nokia, Nokia Shanghai Bell
image1.png
AWGN

48 PRBS, 15 kiiz SCS.

Numberofsamples | SINR | 5% | 5o% | os% [ absacc
1 6 | 149 0e7 221 | 221
3 % | 102 o038 14 14
5 6 | o2 03 1m | 11
10 6 | 0s6 02 oss | oss





image2.png




