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Introduction
This paper aims to provide more comments on the pending issues as indicated in the WF [1] of previous e-meeting. Related email thread was Email discussion summary for [94e Bis][124] NR_CSIRS_L3meas_RRM_Part_1.
Discussion
WF[1] leaves an FFS on whether to define the requirements for the CSI-RS configuration of {D=1 with PRBs ≥ 96}.
	· FFS whether to define requirements for {D=1 with PRBs ≥ 96}.


Our view is Rel-16 shouldnot consider additional combination of density and PRB number for the CSI-RS configuration due to the timeframe. Larger bandwidth with less density may be less interfering to other cells, but since the concern is mainly for PDCCH and it is not clear how often a cell’s CSI-RS signal collides with the coresets of other cells. Second, if neighbor cell CSI-RS employs larger BW than that of the serving cell CSI-RS, there is chance that the CSI-RS resources are beyond the active BWP of the serving cell which could result in the use of GAPs and higher measurement cost.
Proposal1: Rel-16 doesnot define requirements for CSI-RS configuration of {D=1 with PRBs ≥ 96}.
WF[1] confirms the agreement that all the CSI-RS resources in the same MO share the same intra and inter frequency definition. However, one FFS item is whether SSB and CSI-RS share the same definition and Rel-16 only considers the case where all the CSI-RS resources have the same BW. 
	· FFS the SSB and CSI-RS configured in the same MO share the same intra/inter-frequency definition


The intra frequency measurement of SSB is defined if the centre frequency of the SSB of the serving cell and that of the SSB of the neighbour cell are the same, and the subcarrier spacing of the two SSBs are also the same. The definition has the same principle as the tentative agreements in the WF[1] for intra frequency CSI-RS measurement. Technically speaking, the center frequency of SSB may or may not be the same as that of the CSI-RS for the serving cell. Hence it is permissible that the SSB and CSI-RS in the same MO may not share the same intra-frequency definition in terms of their referenced serving cell center frequency. So both cases below are possible for the two RS resources in a MO.


In case1, network SSB and CSI-RS are not overlapped in time. Both resources share the same centre frequency and CSI-RS has larger number of PRBs. Since there is no collision in time, UE is able to measure both resources as configured. In case2, CSI-RS and SSB are FDMed by the network. If UE doesnot support the capability to simultaneously receive and processs SSB and CSI-RS, CSI-RS might have to be processed in a different time as a periodical resource potentially outside the SMTC window. 
For simplicity, in Rel-16, it is recommended NW schedule and maintain the same definition and center frequency for SSB and CSI-RS (case1 in above fig.) in order to avoid the complication that SSB and CSI-RS resources within the same MO potentially require different processing flows at the UE in terms of the gap processing.
Proposal2: SSB and CSI-RS configured in the same MO share the same intra/inter-frequency definition. 
Thirdly, in both WF[1] and the chairman’s note, it has been tentatively agreed that the definition of the intra-frequency CSI-RS measurement depends on whether the serving cell CSI-RS resource is available as indicated in servingCellMO. Given the following agreement, an open issue is whether to explicitly put servingCellMO in the definition that leads to option 1 v.s. option2. 
	CSI-RS based intra-frequency measurement: a measurement is defined as a CSI-RS based intra-frequency measurement provided that:
· the SCS of CSI-RS on the serving cell and neighbor cell is the same, and
· the CP type of CSI-RS on serving cell and target cell is the same, and it is applied for SCS = 60KHz
· Option 1 (Intel, MTK, Huawei, Apple, OPPO)
· the centre frequency of CSI-RS resources on the target cell configured for measurement is the same as centre frequency of CSI-RS resource on the serving cell indicated in servingCellMO
· Option 2 (ZTE, QC, CATT, NEC, Nokia, DOCOMO)
· the centre frequency of CSI-RS resources on the target cell configured for measurement is the same as centre frequency of CSI-RS resource on the serving cell
· Common understanding: centre frequency of CSI-RS resource on the serving cell is indicated in servingCellMO


It is our understanding servingCellMO need not be present in the definition as long as the common understanding holds. In this way, the definition is aligned with the definition for SSB based intra-frequency measurement. In practice, Option 2 implies the NW shall always provide single servingCellMO in at least one MO for UE to interpret whether a CSI-RS resource can be categorized as intra-frequency. In the case of multiple MOs, UE/NW can still recognize any intra-frequency measurement resources from the MO that contains the servingCellMO and derive the center frequency from the serving CSI-RS in the servingCellMO. 
Note before servingCellMO is issued, serving cell CSI-RS resource is not available to UE. We recommend no requirements are applicable because of the ambiguity for NW to configure measurement gaps as it is not clear whether a CSI-RS resource in any MO can be categorized as an intra-frequency measurement.
Proposal3: Adopt option 2 based on the common understanding for defining intra-frequency measurement of CSI-RS. 
Proposal3.1: Donot define requirements if serving cell CSI-RS is not available.
To further impose stricter constraints on the intra-frequency measurements that are guaranteed not to trigger any measurement gaps, WF[1] has established two additional requirements for Rel-16 for defining the scenarios of interests, which are,
“1.	all CSI-RS resources in the same MO have the same BW 
2.	the BW of the CSI-RS on the neighbor cell is within the active BWP of the UE“
Above requirements donot preclude whether the BW in another MO can be different from that of the serving CSI-RS as stated in the FFS below.
	· FFS: No requirement is defined when the BW of intra-MO is different from that of the CSI-RS resources configured for the serving cell in Rel-16 


Regarding which, our observation is if an intra-frequency CSI-RS resource has larger configured BW than that of the serving CSI-RS, it is up to UE for measuring the effective BW based on the serving cell CSI-RS resource instead of the configured BW for the neighbor cell CSI-RS. 
Vice versa, it is also possible target CSI-RS has smaller BW than that of serving CSI-RS. Then UE may have to set the measured effective BW same as that of the target CSI-RS. Hence the UE behavior may be subject to complications as a result. Due to this, we tend to agree no requirement shall be defined for intra-MOs to have different bandwidths for Rel-16.
Proposal4: Agree with FFS regarding intra-frequency measurements that “No requirement is defined when the BW of intra-MO is different from that of the CSI-RS resources configured for the serving cell in Rel-16”.
For inter-frequency measurement, WF[1] has the following FFS while agreeing all the CSI-RS resources in the same MO shall have the same BW.
	· FFS the BW of the CSI-RS on the neighbor cell is not completely contained or within in the active BWP of the UE


We recommend Rel-16 only considers the inter-frequency measurements that require measurement gaps for less complexity and consistent processing. Then this FFS item could be resolved.
Proposal4.1: an inter-frequency CSI-RS resource that is not confined in the active BWP shall be prioritized and measured via gaps in Rel-16.  
Lastly about the requirements on the synchronization among cells, it is necessary to adhere to the working assumption that UE employs single FFT window for measuring the CSI-RS signals as agreed and approved in [2]. 
“Single FFT is assumed for multiple cell measurements per frequency layer for both intra- and inter-frequency measurements. ”
Accordingly, we discuss whether associated SSB can be employed for aiding the measurement and improving the accuracy via a more accurate timing. 
First off without any associated SSB, cell identification is blind to UE and the best effort of UE is to measure the neighbor cell CSI-RS resources based on the UE’s serving cell timing. As a result, it is expected some cells with larger cell timing error will have degraded accuracy as it is not realistic to expect all the neighbor cells are deployed to maintain the similar Rx timing at the UE as the serving cell. Also note WF [3] has the following agreement.
“No requirements in Rel-16 for the case associatedSSB is not configured for CSI-RS.”
To improve to some extenet, the notion of SSB association is introduced to provide certain timing reference for measuring the CSI-RS and indicating the cell correspondence. We understand that a realistic expectation is SSB association can help to improve the measurement accuracy for a subset of configured CSI-RS resources only if they are from the same cell that transmits the associated SSB or if they are from the cells that share the similar timings. All in all, UE has one and only one FFT window to measure each CSI-RS as determined by the timing of a commonly associated SSB, which is provided by the NW in the MOs. 
Observation1: since each CSI-RS can have its own associated SSB, chances are that two or more CSI-RS resources on the same measured symbol could require different FFT windows without coordination. 
Observation2: if cells have known larger timing errors, it is recommended an associated SSB be selected and provided by the NW to help UE adjust its FFT window for accommodating the measurements on a set of CSI-RS resources that share the similar timing error.
Proposal5: several CSI-RS resources that are configured with the same SSB association are deemed to have similar timings and UE can adjust and apply its FFT window once when measuring them. 
Proposal5.1: without configured SSB association, UE is expected to measure based on the serving cell timing and accuracy should be defined only if the neighbor cell and serving cell have the timing error within half CP. 
Conclusions
To summarize our proposals, 
Proposal1: Rel-16 doesnot define requirements for CSI-RS configuration of {D=1 with PRBs ≥ 96}.
Proposal2: SSB and CSI-RS configured in the same MO share the same intra/inter-frequency definition. 
Proposal3: Adopt option 2 based on the common understanding for defining intra-frequency measurement of CSI-RS. 
Proposal3.1: Donot define requirements if serving cell CSI-RS is not available due to missing servingCellMO.
Proposal4: Agree with FFS regarding intra-frequency measurements that “No requirement is defined when the BW of intra-MO is different from that of the CSI-RS resources configured for the serving cell in Rel-16”.
Proposal4.1: Inter-frequency CSI-RS resource that is not confined in the active BWP shall be prioritized and measured via gaps in Rel-16.  
Observation1: Since each CSI-RS can have its own associated SSB, chances are that two or more CSI-RS resources on the same measured symbol could require different FFT windows without coordination. 
Observation2: If cells have known larger timing errors, it is recommended an associated SSB be selected and provided by the NW to help UE adjust its FFT window for accommodating the measurements on a set of CSI-RS resources that share the similar timing error.
Proposal5: Several CSI-RS resources that are configured with the same SSB association are deemed to have similar timings and UE can adjust and apply its FFT window once when measuring them. 
Proposal5.1: Without configured SSB association, UE is expected to measure based on the serving cell timing and accuracy should be defined only if the neighbor cell and serving cell have the timing error within half CP. 
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