3GPP TSG-RAN4 Meeting 98-bis-e		R4-2104733
Electronic meeting, Apr. 12 – 20, 2021
Title:	Discussion on core part maintenance open issues
Source:	CATT
Agenda Item:	5.7.1
Document for:	Discussion
1. Introduction
In RAN4#98e 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. 
· Scheduling restriction for intra-frequency measurement in TDD band
· Time domain restriction for CSI-RS resources
· Starting point of 5ms CSI-RS window
In this paper, we have some further discussions on these two issues and give our proposals. 
2. Discussion
2.1 Scheduling restriction for TDD band
For the scheduling restriction for intra-frequency CSI-RS based L3 measurement in TDD band, the following agreement was captured in [1]. 
	· On intra-frequency measurement scheduling restriction for 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 PUCCH/PUSCH/SRS on CSI-RS resource symbols to be measured, and on 1 OFDM symbol before and after each consecutive CSI-RS symbols to be measured.


The only difference between option 1 and option 2 is the wording on the data symbols which are impacted by CSI-RS to be measured. Actually we think the two options have no big difference and both can be interpreted as the same meaning. The analysis is provided using figure 1 as illustration. 
Taking case 1 as an example, for option 1, the data OFDM symbols overlapped by CSI-RS resource symbols to be measured (i.e. symbol N in neighbour cell) include symbol N and N-1 in serving cell, then the symbols which cannot be scheduled are symbol N-2, N-1, N and N+1. But this is realizable from UE’s perspective. 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. 
For option 2, the wording ‘on CSI-RS symbols to be measured’ is also kind of unclear. Since the CSI-RS symbols is from neighbour cell, for serving cell it is still unclear which symbols is indicated. It can also be interpreted as symbols N and N-1. But to align with the SSB based measurement, we can accept option 2 as compromise. 


Proposal 1: When UE performs CSI-RS intra-frequency measurements in a TDD band, UE is not expected to transmit PUCCH/PUSCH/SRS on CSI-RS resource symbols to be measured, and on 1 OFDM symbol before and after each consecutive CSI-RS symbols to be measured. 
2.2 Time domain restriction for CSI-RS resource configuration
For the time domain restriction for CSI-RS resource configuration, it has been agreed in RAN4#96e meeting that all the CSI-RS resources in the same MO have the same periodicity. But the CSI-RS resources in the same MO can have different offset. Then the issue whether resources can fall in different 5ms window is under discussion and captured in WF [1] as below: 
	· On CSI-RS resources in the same MO with different offset
· Option 1: All CSI-RS resources in the same MO are configured in the same 5ms window. 
· Option 2: Different CSI-RS resources in the same MO may fall in different 5ms window. 


Based on the agreements above, we give our analysis on the following two cases shown in figure 2. 
· Case 1: All CSI-RS resources in the same MO are configured in the same 5ms window (Option 1)
· Case 2: Different CSI-RS resources in the same MO may fall in different 5ms window (Option 2)


For intra-frequency measurement, option 1 and option 2 have no difference on the requirements. But for option 1, the measurement can be performed in a single 5ms window, while for option 2 the measurement should be performed in multiple windows. It is an UE implementation issue. 
For inter-frequency measurement, option 1 is aligned with the current requirements. But for option 2, if take the following configuration approach as an example, there will be different configurations such as case 2-1 and case 2-2. 

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]For both case 2-1 and case 2-2, in order to cover all the CSI-RS resources, the MGRP can only be 10ms even when the CSI-RS periodicity is larger than 10ms (i.e. 20ms or 40ms). Considering the minimum MGRP in current specification is 20ms, only part of CSI-RS resources can be measured in case 2 which is not preferred. 
To resolve this issue, we have one compromise approach on the configuration applicability of CSI-RS resources which is shown as: 

In this way, the CSI-RS measurement requirement is still based on the CSI-RS period which is aligned with the current specification, but the MGRP can only be 20ms even when the CSI-RS periodicity is larger than 20ms. Considering that the CSI-RS periodicity for L3 measurement in R16 can only be 10ms, 20ms and 40ms, this approach can only have improvement on the CSI-RS configuration of 40ms. But even in this modified approach, it is possible to lose some resources for case 2-2 according to the starting point of the MG since we have no signalling indication for the location of 5ms window. 
Based on the analysis above, one of the following options can be accepted: 
Option 1: All CSI-RS resources in the same MO are configured in the same 5ms window.
Option 2: The CSI-RS resources can be configured as 

where  and  are time offsets (in millisecond) of CSI-RS resource i and j respectively. 
Proposal 2: For the applicability of CSI-RS L3 measurement on the CSI-RS configuration, one of the following options can be accepted: 
· Option 1: All CSI-RS resources in the same MO are configured in the same 5ms window.
· Option 2: The CSI-RS resources can be configured as 

[bookmark: _GoBack]where  and  are time offsets (in millisecond) of CSI-RS resource i and j respectively. 
2.3 Starting point of 5ms CSI-RS window
It has been agreed in RAN4#96e meeting that the CSI-RS resources per frequency layers are configured within 5ms window. And then the starting point of this 5ms window was discussed in last meeting, but there is no conclusion and the options are captured in [1] as below: 
	· Starting point of 5ms L CSI-RS window is to be specified in R16 with details FFS
· Option 1: Define the starting point of the 5ms window as the slot boundary of the first configured L3 CSI-RS resource is located.
· Option 2: Define the starting point of the 5ms window based on the resource with smallest offset which may not be the first resource.
· Other options are not precluded.


Firstly in our understanding, it is not necessary to define this starting point. Since for intra-frequency measurement, the measurement is performed based on the location of each CSI-RS resource and serving cell timing. For inter-frequency, the measurement is based on the gap configuration. No matter which case, UE do not need to search the CSI-RS resource relying on the starting point of time window. Actually, the 5ms window here is not a real window configured by NW, but it is just an applicability restriction on the time interval of CSI-RS resources. Having this starting point does not provide any benefit on the requirement or implementation. 
On the other hand, if the starting point is to be defined, it should be defined from the NW configuration point of view. For this part, in our understanding, there is no difference between ‘first configured CSI-RS resource’ and ‘the resource with smallest offset’. It is not clear what the case is when the first configured CSI-RS resource has the larger offset. 
Proposal 3: There is no need to define the starting point of the 5ms time window. 
3. Conclusion
In this contribution, we further discuss the remaining issues on CSI-RS based measurement requirements, and give the following proposals. 
Proposal 1: When UE performs CSI-RS intra-frequency measurements in a TDD band, UE is not expected to transmit PUCCH/PUSCH/SRS on CSI-RS resource symbols to be measured, and on 1 OFDM symbol before and after each consecutive CSI-RS symbols to be measured.
Proposal 2: For the applicability of CSI-RS L3 measurement on the CSI-RS configuration, one of the following options can be accepted: 
· Option 1: All CSI-RS resources in the same MO are configured in the same 5ms window.
· Option 2: The CSI-RS resources can be configured as 

where  and  are time offsets (in millisecond) of CSI-RS resource i and j respectively. 
Proposal 3: There is no need to define the starting point of the 5ms time window. 
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