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1. Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]The core part of CSI-RS based L3 measurement was completed in RAN4#96e meeting. And some maintenance issues were discussed in RAN4#97-e meeting. There are still some open issues remaining to be decided which are captured in [1]. In this paper, we have some further discussion on these remaining issues and give our proposals. 
2. Discussion
2.1 Scheduling restriction for TDD band
In last meeting, it was agreed to define the scheduling restriction for TDD band, but the number of symbols to be restricted was not decided and the candidate options were captured in [1] as below. 
	· Introduce a scheduling restriction for TDD band when UE performs CSI-RS intra-frequency measurements in a TDD band
· [bookmark: OLE_LINK12][bookmark: OLE_LINK13]Option 1: When UE performs CSI-RS intra-frequency measurements in a TDD band, 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 symbols, where the serving cell is taken as the symbol level timing reference. 
· Option 2: When UE performs CSI-RS intra-frequency measurements in a TDD band, UE is not expected to transmit on data OFDM symbols fully or partially overlapped by CSI-RS resource symbols to be measured, where the serving cell is taken as the symbol level timing reference. 
· FFS whether the scheduling restrictions apply for all scenarios when UE performs CSI-RS measurements



In option 1, the same principle of scheduling restriction as SSB based measurement is used. The disadvantage may be the waste of the symbol before the CSI-RS resource since it may be not impacted generally due to the UL timing advance. But the requirements RAN4 defined are the minimum requirements, it is not a big issue in our understanding. For option 2, it is reasonable basically. However, we have some concern on the description that fully and partially overlapped by CSI-RS resource symbols. In our understanding, it is realizable from UE’s perspective. But for network, the timing offset of receiving which results from the timing advance and the propagation delay of serving cell and target cell is unknown to NW. Then how does the network know that the symbol of serving cell is partially overlapped with CSI-RS resource symbols? If NW does not know the exact information, it cannot determine in which symbols the UE cannot be scheduled. So we prefer a more accurate description on the symbols that cannot be scheduled. 
Proposal 1: When UE performs CSI-RS intra-frequency measurements in a TDD band, 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 symbols, where the serving cell is taken as the symbol level timing reference. 
When the scheduling restriction for intra-frequency measurement is defined, similar as SSB based measurement, the applicability of the case for intra-band and inter-band carrier aggregation should be clarified. 
Proposal 2: For intra-band carrier aggregation, the scheduling restriction due to a given serving cell should also apply to all other serving cells in the same band. For inter-band carrier aggregation, there are no scheduling restrictions on the serving cells in the bands due to CSI-RS based measurement in different bands. 
2.2 Time domain restriction for CSI-RS resource configuration
In RAN4#96e meeting, the time domain restriction for CSI-RS resources was agreed as below
	Agreement: 
· Do not associate CSI-RS location with SMTC
· CSI-RS resources per frequency layers are configured within 5 ms window at any location
· CSI-RS periodicities for L3 measurement: 10, 20, 40 ms
· Up to 1 CSI-RS periodicity can be configured per CSI-RS intra-frequency layer
· Up to 1 CSI-RS periodicity can be configured per CSI-RS inter-frequency layer
· The exact relative location between CSI-RS and SMTC can be decided by NW to make sure a single MG pattern can cover both CSI-RS and SMTC for inter-frequency layer.
· Note: the restrictions above are the conditions to apply the requirements for both Core and Performance part


It has been agreed that the CSI-RS resources per frequency layers are configured within 5 ms window. In our understanding, this means all the CSI-RS resources to be measured in one frequency layer are configured in a single 5ms window. But it seems that companies have different understandings on this time restriction, and in last meeting, the issue was raised to clarify whether the following two cases should be both included in R16: 
-	Case 1: all CSI-RS resources are confined in the same window duration
-	Case 2: different resources fall in different windows
From the agreement above, up to 1 CSI-RS periodicity can be configured per frequency layer. So the case 2 only occurs when the resource offsets of CSI-RS in one layer are different. 
Observation 1: Case 2 (different resources fall in different windows) can occur when the resource offsets of CSI-RS in one layer are different. 
But for case 2, UE cannot receive and perform CSI-RS measurement in one occasion. Instead UE need to measure multiple occasions to cover all the CSI-RS resources. This may not an issue for UE implementation, but the measurement requirements need to be extended according to the number of occasions. Also the CSSF needs to be revised for inter-frequency measurement which is gap-based since the measurement in one layer cannot be cover by one gap. The requirement updates would be complicated and should be pursued in this stage. Therefore, only case 1 should be included in R16. 
Proposal 3: Only case 1 (all CSI-RS resources are confined in the same window duration) is included in Rel-16. 
3. Conclusion
In this contribution, we further discuss the remaining issues on CSI-RS based measurement requirements, and give the following observation and proposals.
[bookmark: _GoBack]
Observation 1: Case 2 (different resources fall in different windows) can occur when the resource offsets of CSI-RS in one layer are different. 
Proposal 1: When UE performs CSI-RS intra-frequency measurements in a TDD band, 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 symbols, where the serving cell is taken as the symbol level timing reference. 
Proposal 2: For intra-band carrier aggregation, the scheduling restriction due to a given serving cell should also apply to all other serving cells in the same band. For inter-band carrier aggregation, there are no scheduling restrictions on the serving cells in the bands due to CSI-RS based measurement in different bands. 
Proposal 3: Only case 1 (all CSI-RS resources are confined in the same window duration) is included in Rel-16. 
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