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1. [bookmark: _Ref165266342]Introduction
In RAN4 #98-e [1], the WF has captured several open issues for further discussions to complete the core requirements. This paper intends to share our understanding towards them. 
2. Discussions
Clarifications on the CSI-RS resource configuration window
	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. 


In our understanding, option1 is straightforward for UE to follow. Assume all the resources share the same period of 40ms, option2 aims to distribute the resources in different windows over every 40ms. As the CSI-RS resources can have different offsets, it is possible to “group” them into different 5ms windows of smaller periodicity. To allow such a mechanism, further questions will have to be addressed. 
1. Are the multiple window instances equally spaced?
2. How many windows are allowed during the resource period? E.g. over 40ms resource period, the number of the 5-ms windows can be 1/2/4 such that the window periodicity becomes 40/20/10 ms respectively. To answer the question, as indicated in [2], the notion of window periodicity will need to be introduced.
3. Is the starting point of the first window instance aligned with the start of the resource period?
4. Applicability of the mechanism. We think RAN4 will need to discuss if the approach shall only be applicable to the intra-frequency CSI-RS layer. For inter-frequency layer, multiple windows require gap configuration with smaller window periodicity which impacts the throughput.
As time is limited in R16, it is preferred to consider option2 in the future releases. 
Observation1: further discussions are needed for distributing CSI-RS resources into multiple windows but RAN4 has limited time remained for this work item.
Proposal1: RAN4 may consider option2(multiple windows per resource period) in the future release if needed.
For #3, further in the WF, there is an issue for the definition of the starting point of the window.
	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.


Regarding which, we observe that 38.331 has specified slotConfig to indicate the slot level offset for different resource periodicities. Thus for a given CSI-RS frequency layer, it is clear that based on the resource with the smallest offset by reading the slotConfig, UE can derive the knowledge of its slot and the boundary of that slot may be regarded as the starting point.
Table 1 38.331 slotConfig
	slotConfig 
Indicates the CSI-RS periodicity (in milliseconds) and for each periodicity the offset (in number of slots). When subcarrierSpacingCSI-RS is set to kHz15, the maximum offset 
values for periodicities ms4/ms5/ms10/ms20/ms40 are 3/4/9/19/39 slots. When subcarrierSpacingCSI-RS is set to kHz30, the maximum offset values for periodicities 
ms4/ms5/ms10/ms20/ms40 are 7/9/19/39/79 slots. When subcarrierSpacingCSI-RS is set to kHz60, the maximum offset values for periodicities ms4/ms5/ms10/ms20/ms40 are 
15/19/39/79/159 slots. When subcarrierSpacingCSI-RS is set kHz120, the maximum offset values for periodicities ms4/ms5/ms10/ms20/ms40 are 31/39/79/159/319 slots.


Proposal2: For a CSI-RS layer, the slot boundary of the resource with the smallest (slot) offset can be treated as the starting point of the 5ms window.
Proposal2.1: in other words, option2 can be clarified as defining the starting point of 5-ms window as the slot boundary of the resource with smallest offset for a CSI-RS frequency layer.
Scheduling restriction for TDD bands
Another pending issue is the scheduling restriction for TDD bands.
	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.


Due to dynamic TDD, while UE may be assigned with flexible symbols(F symbols) in a slot for either Downlink or Uplink purposes, it may expect the CSI-RS L3 resources from the target cell to measure at the same time. Thus it is possible UE may perform UL to DL switch or vice versa for receiving and measuring the target cell resources on its DL timeline during those flexible symbols. During 98-e, some companies also commented that serving and neighbor cells may be configuring the CSI-RS resources over the same symbols, which may or may not be the case considering the number of resources can be many. So serving and neighbor cells may have their resources arranged in different slots too. As such, we think it is needed to reserve 1 symbol before and after the CSI-RS symbol to be measured as configured by the network. Such a restriction is introduced for UL only and affects the UL throughput as expected. 
Proposal3: 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 configured CSI-RS symbols.
Note, proposal3 is slightly different from Option2 in that restricted CSI-RS symbols shall be those which are configured rather than to be measured. Symbols to be measured can depend on dynamic conditions such as whether corresponding cells are detected for example. Thus it is not clear to the network whether the restriction is happening for sure. 
Proposal3.1: restricted CSI-RS symbols are corresponding to the CSI-RS resources configured by the network.
3. Conclusions
In this paper, we share further views on the remaining open issues for CSI-RS based RRM.
Observation1: further discussions are needed for distributing CSI-RS resources into multiple windows but RAN4 has limited time remained for this work item.
Proposal1: RAN4 may consider option2(multiple windows per resource period) in the future release if needed.
Proposal2: For a CSI-RS layer, the slot boundary of the resource with the smallest (slot) offset can be treated as the starting point of the 5ms window.
Proposal2.1: in other words, option2 can be clarified as defining the starting point of 5-ms window as the slot boundary of the resource with smallest offset for a CSI-RS frequency layer.
Proposal3: 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 configured CSI-RS.
Proposal3.1: restricted CSI-RS symbols are corresponding to the CSI-RS resources configured by the network.
4. References
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