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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the RAN4#97-e meeting, there were discussions on core requirements for CSI-RS based L3 mobility. There are remaining open issues as captured in [1]. 
	· TDD
· Introduce a scheduling restriction for TDD band when UE performs CSI-RS intra-frequency measurements in a TDD band
· 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
· FDD:
· No UL scheduling restriction for FR1 FDD. 

· TBD: can it be assumed that all CSI-RS resources in the same MO have the same periodicity and offset?
· Option 1: all CSI-RS resources in the same MO have the same periodicity and offset
· Option 2: CSI-RS resources in the same MO can have different periodicities and/or offset



In this contribution, we provide our views on the open issues above.
2. Discussion
Scheduling restriction for TDD band
For the SSB based intra-frequency measurement, scheduling restriction for TDD band was introduced to prioritize downlink measurement over uplink transmission. It is on one hand to guarantte measurement performance by allowing enough measurement samples for the UE and on the other hand to reduce interference to proximity UE which is performing measurement. It would be reasonable to apply the same rule to CSI-RS based L3 intra-frequency measurement. 
In the last meeting, there were extensive discussions on scheduling restriction for CSI-RS based L3 intra-frequency measurement for TDD band. Two options were listed and it is FFS if all the scenarios should be applied with the restriction.
One important aspect for CSI-RS based intra-frequency measurement is that single FFT is assumed and it is based on serving cell for symbol level timing reference. So, the symbol that overlapped with neighbour cell CSI-RS resource symbol would not be used for uplink transmission. No matter the symbol before or after symbol overlapped with neighbour CSI-RS symbols should not be impacted since it is not used for CSI-RS based measurement.
There may be advanced UEs that perform CSI-RS based measurement by using multiple FFT. If having scheduling restriction only on symbol overlapped with CSI-RS symbol, there may be a little bit impact to such advanced UE. But since requirements are specified by assuming single FFT the consistent requirments should be specified. It is up to UE implementation of such advanced UE how to handle the case.
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, where the serving cell is taken as the symbol level timing reference. 

Regarding the applicability of scheduling restricitons, two options as follows were discussed in the last meeting.
Issue 1-3-4: Whether the scheduling restrictions apply for all scenarios when UE performs CSI-RS measurements
· Option 1: Scheduling restriction only apply if intra-frequency CSI-RS measurement requirements apply according to the applicability rules defined 9.10.1 and 9.10.2.2;
· Option 2: Scheduling restriction only apply if 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. (Time domain restriction applies)
The scheduling restriction should be applied on the symbols on which the CSI-RS resources are used for intra-frequency measurement. Since the measurement is UE implementation dependent, all the symbols on an intra-frequency layer configured for CSI-RS L3 mobility need to be counted. The applicability rules defined in 9.10.1 and 9.10.2.2 are the condition that intra-frequency measurement will be conducted. It is reasonable that scheduling restriction is applicable under the same condition.
Proposal 2: Scheduling restriction only apply if intra-frequency CSI-RS measurement requirements apply according to the applicability rules defined 9.10.1 and 9.10.2.2. 

CSI-RS resource configuration
One another open issue is if it can be assumed that all CSI-RS resources in the same MO have the same periodicity and offset.
The time domain restriction of CSI-RS resource configuration for intra-frequency and inter-frequency measurement was agreed as in [2].
	•	Introduce the same time domain restriction for intra-frequency measurement and inter-frequency measurement in Rel-16. 
•	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


According to the agreements, in Rel-16 the measurement requirements should apply only if 1 CSI-RS peridocity is configured per CSI-RS intra-frequency layer or inter-frequency layer. There is also agreement that one frequency layer corresponding to one MO after very long and extensive discussion. Therefore, all CSI-RS resources in the same MO should be configured with the same periodicity.
Proposal 3: Measurements requirements apply when all CSI-RS resources in the same MO are configured with the same periodicity.

Both the periodicity and offset of CSI-RS resouces in a cell is allowed to be configured per CSI-RS resources. We agreed to introduce restriction on periodicity of CSI-RS resources in one MO (per frequency layer), but the offset was never discussed. It is obvious that one slot is not enough to contain all the CSI-RS resources of one cell. So, different offset for CSI-RS resource configuration should be allowed as long as all the CRS resources are contained within 5ms window.
 Proposal 4: No restriction on offset for CSI-RS resources in one MO as long as all the CSI-RS resources are contained in 5ms window.

3. Summary
[bookmark: _Hlk23953093]In this contribution we provide our views on remaining open issues for CGI reading test cases. Based on analysis following proposals are present.
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, where the serving cell is taken as the symbol level timing reference. 
Proposal 2: Scheduling restriction only apply if intra-frequency CSI-RS measurement requirements apply according to the applicability rules defined 9.10.1 and 9.10.2.2. 
Proposal 3: Measurements requirements apply when all CSI-RS resources in the same MO are configured with the same periodicity.
Proposal 4: No restriction on offset for CSI-RS resources in one MO as long as all the CSI-RS resources are contained in 5ms window.
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