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Introduction
In RAN4#96-e meeting, most of the CSI-RS based measurement requirements were concluded as captured in the WFs [1]. One open issue is the scheduling restrictions where the approved CR [2] only captures the scheduling availability in FR2. In addition, we identify some problems with the Carrier Specific Scaling factor (CSSF) accounting for the CSI-RS based L3 measurement as approved in [3]. In this paper, we are discussing these aspects based on the assumption from last meeting. 
Discussion
Scheduling restriction
In last meeting, the following has been agreed on scheduling restriction based on the assumption that CSI-RS based L3 measurement share the same engines with SSB based L3 cell detection/measurement. The CR has been agreed capturing the scheduling restriction in FR2 [1], but the other conditions were not involved.  
· Issue 2-7-3: When UE performs Rx beam sweeping in FR2 band: 
· Scheduling restriction apply for data OFDM symbols overlapped by to-be-measured CSI-RS resources only.
· Issue 2-7-2: When UE performs CSI-RS intra-frequency measurements in a TDD band 
· FFS: UE is not expected to transmit on data OFDM symbols overlapped by CSI-RS resource symbols to be measured, and [1] OFDM symbols before and after each consecutive CSI-RS symbol
· Issue 2-7-4: Whether to specify scheduling restriction for associated SSB
· The scheduling restriction for associated SSB should also be specified, and the existing SSB requirements can be re-used. 

When UE performs CSI-RS based intra-frequency measurements on a TDD band, the UE is not expected to transmit PDCCH/PDSCH/TRS on the configured CSI-RS symbol. As the UE is assumed to use serving cell timing for intra-frequency CSI-RS based measurement, the timing for the measurement is exactly the timing of serving cell. Hence the scheduling restriction shall be applied only to the CSI-RS symbols to be measured; the OFDM symbols prior to and after the CSI-RS symbols will not be impacted. Therefore, when UE performs CSI-RS intra-frequency measurements in a TDD band, scheduling restriction is applied to the CSI-RS symbols to be measured only. 
Proposal1: When UE performs CSI-RS intra-frequency measurements in a TDD band, scheduling restriction is applied to the CSI-RS symbols to be measured only. 
In addition, it was agreed from last meeting that the CSI-RS based measurement is sharing the same engines/searchers with SSB based measurements, and do not introduce the UE capability of simultaneous reception of CSI-RS and SSB (as below). In Rel16, scheduling restriction shall be defined based on the assumption that the UE is not supporting the simultaneous reception. Hence, the scheduling restriction shall apply to FR1 FDD that the UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/TRS/CSI-RS for CQI on CSI-RS symbols to be measured.   
Proposal2: Scheduling restriction shall apply to FR1 FDD that the UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/TRS/CSI-RS for CQI on CSI-RS symbols to be measured.
Issue 2-6-1: Searcher assumption for CSI-RS based measurement 
Agreement: 
· Synchronization and measurement for CSI-RS based measurement can use the same searcher for SSB based measurement
Issue 2-5-1: New UE capability on the simultaneous reception of CSI-RS and SSB/Data
Agreement: 
· Simultaneous reception of CSI-RS and SSB (from the serving or neighbor cells)
· Do not introduce new UE capability on the simultaneous reception of CSI-RS and SSB
· UE is not required to support simultaneous reception of CSI-RS and SSB
 

Based on the discussion, we provide one 38.133 CR [3] to include the scheduling restrictions in TDD and FR1 FDD scenarios. It is proposed to adopt the CR on scheduling restrictions in [3].
Proposal3: It is proposed to adopt the 38.133 CR on scheduling restrictions in [3]. 
CSSF
In last meeting, the CSSF CR for both CSI-RS and SSB based measurements was agreed in [4]. The principle is to take the CSI-RS and SSB layers as separate two layers and count them twice when deriving the CSSF. Hence we have got below numbers for the CSSF outside gaps: if CSI-RS based mobility is configured, the value of CSSF is set to 2. 
1: if only SSB configured for PCC
2 if both SSB and CSI-RS L3 configured or if only CSI-RS measurement configured for PCC
However, the extension of CSSF is valid only if SSB and CSI-RS are being measured at the same time, e.g. CSI-RS is configured within SMTC. When the CSI-RS is to be measured outside of SMTC as shown in Fig.1, the measurement of CSI-RS would not interrupt the measurement of SSB due to shared engines, hence the scaling factor shall not be extended. The proposed CSSF in [4] is derived assuming the worst case where the CSI-RS resources to be measured are overlapping with SMTC, which is inefficient for the network and the UE. Therefore, when CSI-RS based mobility is configured, the CSSF shall only be extended if CSI-RS resources are configured within SMTC. The CSSF remains unchanged if CSI-RS resources are configured outside SMTC.    


Figure 1. CSI-RS resources being measured outside SMTC
Proposal4: When CSI-RS based mobility is configured, the CSSF shall only be extended if CSI-RS resources are configured within SMTC. The CSSF remains unchanged if CSI-RS resources are configured outside SMTC.
Conclusion
[bookmark: _GoBack]This contribution discusses the remaining issues in measurement requirements for CSI-RS based RRM measurements. The proposals are summarized as below: 
Proposal1: When UE performs CSI-RS intra-frequency measurements in a TDD band, scheduling restriction is applied to the CSI-RS symbols to be measured only. 
Proposal2: Scheduling restriction shall apply to FR1 FDD that the UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/TRS/CSI-RS for CQI on CSI-RS symbols to be measured.
Proposal3: It is proposed to adopt the 38.133 CR on scheduling restrictions in [3]. 
Proposal4: When CSI-RS based mobility is configured, the CSSF shall only be extended if CSI-RS resources are configured within SMTC. The CSSF remains unchanged if CSI-RS resources are configured outside SMTC.
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