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1. Introduction
In RAN4#98bis-e meeting, the remaining issues for CSI-RS L3 measurement core part were discussed and captured in the WF [1]. There are still no conclusions on the following two issues. 
· Time domain restriction for CSI-RS resources
· UE behaviour when the timing offset exceeds the threshold
· Time validity of the detected associatedSSB
In this paper, we have some further discussions on these two issues and give our proposals. 
2. Discussion
2.1 Time domain restriction for CSI-RS resource configuration
For the time domain restriction of CSI-RS resource configuration, the issue is whether the CSI-RS resources in the same MO can fall in different 5ms window and the options are captured in WF [1] as below: 
	· Option 1: Rel-16 L3 CSI-RS requirements are defined under assumption that all CSI-RS resources in the same MO are configured in the same 5ms window
· Note: It is up to the network whether to configure all CSI-RS in the 5ms window and if CSI-RS resources are configured outside then UE may not measure it and the requirements do not apply.
· Option 2: Keep the current specification unchanged
· Option 3: All CSI-RS resources in the same MO are configured in the same 5ms window for inter frequency measurement, and measurement requirements should allow all CSI-RS resources in the same MO are configured in two separated 5ms windows during one CSI-RS resource period for intra frequency measurement.


In the current specification, the time domain restriction is described as: 
“-	the CSI-RS resources on one frequency layer are configured within a window of up to 5ms where the measurements of CSI-RS on the frequency layer are to be performed, and” 
In our understanding, this is the same meaning as option 1 i.e. the CSI-RS resources in the same MO are configured in one 5ms window. So our preference is to keep the current specification. Regarding to the proposal that allows to configure the CSI-RS resources in the separated 5ms window for intra-frequency measurement, according to our analysis in paper [2], it has no impact on the requirements and can increase the configuration flexibility. So we can also accept option 3 as a compromise. 
Proposal 1: For the time domain restriction of CSI-RS resources configuration(5ms time window), keep the current specification unchanged. 
2.2 UE behaviour when the timing offset exceeds the threshold
According to the current agreements on CSI-RS based L3 measurement, the performance requirements apply when the timing offset between the reference timing and target CSI-RS is no larger than CP. In last meeting, the UE behaviour when the timing offset exceeds the threshold was discussed and the options were captured in WF [1] as below. 
	· In R16 with single FFT assumption, 
· Option1
· For intra-frequency measurement, the UE is not required to measure the configured CSI-RS resources of a neighbour cell if the symbol level misalignment between serving and the corresponding neighbour cell exceeds the threshold. 
· For inter-frequency measurement, UE can pick up any cell as the reference cell per frequency layer. UE is not required to measure the configured CSI-RS resources of a neighbour cell if the symbol level misalignment between the reference cell and the corresponding neighbour cell belonging to the same frequency layer exceeds the threshold. 
· Option2:
· No spec updates are needed.


As the timing offset restriction is defined as one of the side condition in the performance requirement, the UE is required to meet the requirements only when the timing offset is within the threshold. When the timing offset exceeds the threshold, no requirements are applied in this release but whether to perform the measurement is up to UE implementation. And in our understanding, we don’t think this has restriction on UE behaviour. Even if we add the sentence ‘the UE is not required to measure the CSI-RS resource if the timing difference exceeds a threshold’ in the specification, the measurement is still up to UE implementation. 
Also for option 1, we think there is no need to differentiate intra-frequency and inter-frequency measurement. What we care about is the case when the timing offset exceeds the threshold, and as for how to choose the reference timing for intra-frequency and inter-frequency measurement, it has already been defined in the previous meeting as below. 
· Specify the following L3 CSI-RSRP measurement accuracy requirements
· Case 1: the timing offset between the reference measurement timing and the target CSI-RS in one layer is smaller or equal to [CP]
· FFS: Reuse the accuracy requirements of SS-RSRP
· FFS on whether gNB needs to know that the timing offset is smaller or equal to CP and how to provide such information if needed
· Reference measurement timing for one layer is the 
· Intra-frequency case: Serving cell timing
· Inter-frequency case: Up to UE implementation and shall be based on the timing of one of the target cells
· Note: UE may use a single or multiple reference measurement timings for different measurements on different symbols
[bookmark: OLE_LINK24][bookmark: OLE_LINK25]Proposal 2: For UE behavior when the timing offset exceeds the threshold, no spec updates are needed. 
2.3 Time validity of the detected associatedSSB
For the intra-frequency CSI-RS based measurement, PSS/SSS detection time is included. And when the associated SSB is detected, this time period is equal to 0. But this detected associated SSB should have a valid time i.e. the PSS/SSS detection time is still needed if the associated SSB is detected long time ago. How to define this time validity is under discussion and the options left in last meeting were captured in the WF [1] as below: 
	· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Further clarification on the time validity of the detected assocaitedSSB.
· Option 1: The associatedSSB is detected if it has been meeting the relevant cell identification requirement during the last 5 seconds.
· Option 2: If the associatedSSB which has been detectable at least for the time period TPSS/SSS_sync_intra defined in clause 9.2.5.1 becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again, the time period is equal to 0.
· Other options are not excluded.


In our understanding, what we want to clarify is that the detect time of the associated SSB passed less than 5s. Only in this case, the timing of associated SSB is still valid. Then we think the description in option 1 is enough. 
Option 2 refers to the following description in section 9.2.4.3 in 38.133: 
“A cell is detectable only if at least one SSBs measured from the Cell being configured remains detectable during the time period Tidentify_intra_without_index or Tidentify_intra_with_index as defined in clause 9.2.5.1 or clause 9.2.6.2. If a cell which has been detectable at least for the time period Tidentify intra without index or Tidentify intra with index defined in clause 9.2.5.1 or clause 9.2.6.2 becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again with the same spatial reception parameter and triggers an event, the event triggered measurement reporting delay shall be less than TSSB_measurement_period_intra provided the timing to that cell has not changed more than  3200 Tc while the measurement gap has not been available and L3 filtering has not been used. When L3 filtering is used, an additional delay can be expected.”(9.2.4.3 in 38.133)
But in section 9.2.4.3, both PSS/SSS detection time and SSB index detection time are included. And the condition when the PSS/SSS detection time is equal to 0 is that the cell becomes detectable again and triggers an event. Similarly, for CSI-RS based measurement the condition should be that the event triggered CSI-RS based measurement occurs at point C depicted in figure 1. If the event triggered after a period of time when the associated SSB becomes detectable again (e.g. at point D which is also included in the case of option 2), the PSS/SSS detection is not equal to 0. 
So if we are going to align with the description in 9.2.4.3, we suggest one of the following approaches: 
· Option 1: Defined in 9.10.2.5: 
· If the associated SSB which has been detectable at least for the time period TPSS/SSS_sync_intra defined in clause 9.2.5.1 becomes undetectable for a period ≤ 5 seconds and then becomes detectable again and a CSI-RS based measurement is triggered, the time period is equal to 0.
· Option 2: Defined in 9.10.2.4.3: 
· If a cell which has been detectable at least for the time period T CSI-RS_identify_inter defined in clause 9.10.2.5 becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again with the same spatial reception parameter and triggers an event, the event triggered CSI-RS based measurement reporting delay shall be less than T CSI-RS_measurement_period_intra provided the timing to that cell has not changed more than  3200 Tc while the measurement gap has not been available and L3 filtering has not been used. When L3 filtering is used, an additional delay can be expected.
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Figure 1．Time validity for associated SSB
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Proposal 3: The associated SSB is detected if it has been meeting the relevant cell identification requirement during the last 5 seconds.
3. Conclusion
In this contribution, we further discuss the remaining issues on CSI-RS based measurement requirements, and give the following proposals. 
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Proposal 1: For the time domain restriction of CSI-RS resources configuration(5ms time window), keep the current specification unchanged. 
Proposal 2: For UE behavior when the timing offset exceeds the threshold, no spec updates are needed. 
Proposal 3: The associated SSB is detected if it has been meeting the relevant cell identification requirement during the last 5 seconds.
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