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1. Introduction

The WI on RRM requirements for CSI-RS based L3 measurement was agreed in [1]. The objectives are duplicated as below.
	This new WID proposed to specify RRM requirements for CSI-RS based L3 measurements with the following aspects,
· Assumptions on Synchronization 

· Single FFT is assumed for multiple cell measurements per frequency layer for both intra- and inter-frequency measurements.  

· Measurement bandwidth of CSI-RS for the minimum requirements

· CSI-RS based intra-frequency and inter-frequency definition 

· Intra-frequency and inter-frequency measurement requirements 

· Evaluate and specify CSI-RS based L3 measurement accuracy

· Introduce new UE measurement capability, including number of frequency layer and number of cells etc., for CSI-RS based measurement 




This paper focus on the definition of measurement gap and intra-frequency and inter-frequency measurement requirements.
2. Discussion
Before we discuss on the measurement gap and intra/inter-frequency measurement requirements, the definition of the CSI-RS based intra-frequency and inter-frequency measurement shall be clarified first. [R4-1911898] provides the detailed analysis on the intra-frequency/inter-frequency measurement definition. Herein we just follow its conclusion
 “A measurement is defined as a CSI-RS based intra-frequency measurement provided the centre frequency of the CSI-RS resource of the serving cell indicated for measurement and the centre frequency of the CSI-RS resource of the neighbour cell in a MO are the same, and the subcarrier spacing of the two CSI-RS resources are also the same.”
· Measurement with/ without gap
According to the definition of CSI-RS intra-frequency measurement above, UE can perform intra-frequency CSI-RS based measurements without measurement gaps if all the CSI-RS resources in the MO is completely contained in the active BWP of the UE, otherwise measurement gap is needed.

Proposal 1: UE can perform intra-frequency CSI-RS based measurements without measurement gaps if all the CSI-RS resources in the MO is completely contained in the active BWP of the UE, otherwise measurement gap is needed.
For CSI-RS based inter-frequency measurement, two options are considered.

Option 1: measurement gap is always needed for inter-frequency CSI-RS measurement. This follows the rule of SSB inter-frequency measurement in R-15.
Option 2: If all the CSI-RS resources in the inter-frequency MO are completely contained in the active BWP of the UE, no measurement gap is needed. This is related with another discussion in RRM enhancement R16 [2]. In our understanding, if this kind of inter-frequency measurement doesn’t participant in the gap competing, it will share searchers. It means the scaling factor for searcher competition shall be considered as well. Anyway this discussion can wait for the conclusion of RRM enhancement R16.
Proposal 2: If all the CSI-RS resources in the inter-frequency MO are completely contained in the active BWP of the UE, the need of measurement gap and corresponding measurement requirement can wait for the conclusion on RRM enhancement R16.
· Measurement gap 
· Measurement gap patterns

The MGL of existing measurement gap patterns is 3ms, 4ms and 6ms for FR1 and 1.5ms, 3.5ms and 5.5ms for FR2. Considering the RF retuning time for gap, the available time in gap duration is less. 
The MRGP of existing gap is 20ms, 40ms, 80ms and 160ms. The CSI-RS resource periodicity is from 4ms to 40ms. In our understanding, the MGL and MGRP of existing gap patterns can cover the measurement of CSI-RS resources.
Proposal 3: No new gap pattern is expected to be introduced for CSI-RS based L3 mobility measurements.

· Measurement gap

During gap duration, the RF receiver shall retune to the target frequency. In R15 NR, there are per UE gap and per FR gap. When introducing the CSI-RS based measurement, a straight forward thinking is to configure independent gap for CSI-RS based measurement and SSB based measurement. However in our understanding, the following aspects shall be considered:
· When the gaps for SSB and CSI-RS measurement are overlapping, SSB and CSI-RS resources are in the same FR and have different centre frequency, UE can only perform one type measurement during one gap duration, as UE can only retune to one frequency at one time. Then the definition of SSB or CSI-RS based measurement requirements will be complex.
· When two parallel measurement gaps are configured, the throughput will be degraded from UE point of view. The extreme example is that the 6ms MGL&20ms MRRP gap is configured for SSB based measurement, and additional gap pattern is configured for CSI-RS based measurement. The two gaps are not overlapping. The sum of the two gaps are overkill for UE throughput.

Thus we suggest that there is no need to introduce independent gap for CSI-RS based measurements.
Proposal 4: There is no need to introduce independent gap for CSI-RS based measurements.
· CSSF
· SSB and CSI-RS based measurement
· CSSF within gap

As discussed above, supporting independent gap depends on the RF capability. This clause assumes that SSB based measurement and CSI-RS based measurement share the common gap. In implementation, UE may have additional baseband processing resources to support CSI-RS measurement on top of SSB measurement. Thus CSI-RS based measurement doesn’t impact the SSB measurement. In other words, there is no measurement restriction for SSB and CSI-RS based measurement.

· CSSF outside gap

If the CSI-RS resource and SSB are in the same OFDM symbol, the CSI-RS based measurement doesn’t impact the SSB measurement as well since there are independent baseband processing resources for CSI-RS based measurement.

Proposal 5: There is no measurement restriction for CSI-RS based measurement due to SSB based measurement from baseband processing point of view.
· Processing capability
When UE is configured to monitor multiple CSI-RS measurement objects, the CSSF values depend on the UE processing capability. In general, we don’t think the capability of parallel processing multiple CSI-RS MOs is higher than SSB. 
Proposal 6: We don’t think the capability of parallel processing multiple CSI-RS MOs is higher than SSB when defining CSSF.
3. Conclusions

This contribution provides the preliminary discussion on CSI-RS based measurements. The proposals are provided as below:
Proposal 1: UE can perform intra-frequency CSI-RS based measurements without measurement gaps if all the CSI-RS resources in the MO is completely contained in the active BWP of the UE, otherwise measurement gap is needed.
Proposal 2: If all the CSI-RS resources in the inter-frequency MO are completely contained in the active BWP of the UE, the need of measurement gap and corresponding measurement requirement can wait for the conclusion on RRM enhancement R16.
Proposal 3: No new gap pattern is expected to be introduced for CSI-RS based L3 mobility measurements.

Proposal 4: There is no need to introduce independent gap for CSI-RS based measurements.
Proposal 5: There is no measurement restriction for CSI-RS based measurement due to SSB based measurement from baseband processing point of view.
Proposal 6: We don’t think the capability of parallel processing multiple CSI-RS MOs is higher than SSB when defining CSSF.
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