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	Working Assumption
Agree to the following text for TS.38.211 with the understanding that the 1 port rate=1/2 case needs to be checked. If there is an issue with the working assumption for 1 port rate=1/2, technical details will be modified.
7.4.1.5.3	Mapping to physical resources

For each CSI-RS component configured, the UE shall assume the sequence  being mapped to physical resources according to 
[image: ]


under the condition that the resource elements indexed by are within the resource blocks occupied by the CSI-RS for which the UE is configured. The reference point for  is subcarrier 0 in common resource block 0. The value of  is given by the higher-layer parameter CSI-RS-Density.


The WA for the cases with density 1 and 3 was then confirmed in [2], while the case of 1/2 density remains to be resolved. 
	Agreement:
For the CSI-RS sequence mapping, the working assumption from RAN1 NR Ad Hoc 1801 for density 1 and 3 is confirmed


It was also agreed to study the necessity of additional periodicity for CSI-RS/CSI-IM [1]:
	Agreement:
· Introduce additional periodicities of {4,8,16,32,64} slots and the corresponding slot offsets to at least the following periodic/semi-persistent RS:
· CSI-RS (includes ZP-CSI-RS and NZP-CSI-RS)
· SRS
· FFS on whether and how to align to additional periodicities as agreed in the frame structure agenda
· “The two periodicities form X ms + Y ms total periodicity, where X, and Y are from {0.5, 0.625, 1, 1.25, 2, 2.5, 5, 10} ms”
· FFS on CSI-IM periodicity of 1 slot

Agreement:
For the details of CSI-IM periodicity, the candidate values of periodicity and slot offset of CSI-IM are the same as those of NZP CSI-RS
· The above agreement applies for both periodic and semi-persistent CSI-IM


On CSI-RS bandwidth configuration, it was agreed to indicate the starting RB index and also the number of spanned RBs [3]:
	Agreement:
	CSI-RS-FreqBand
	Includes parameters to enable configuration of wideband and partial band CSI-RS
	Combined indication methods from [90b-NR-19]
Starting RB index and number of spanned RBs in the units of 4
· Minimum CSI-RS BW is min(24RBs, BWP for data) 





In addition, on CSI reporting using PUSCH, it was agreed to have subband boundaries aligned with PRG boundaries in the CRB grid [1]:
	Agreement:
· Subband boundaries are aligned with PRG boundaries in the CRB grid
· 



The first subband size is given by and the last subband size given by  if  and S if , where
· S is the configured subband size for the BWP
· 
 is the BWP starting position in the CRB grid
· 
 is the BWP bandwidth
· 

The value range of csi-ReportingBand is a bitmap of size   where    is the bandwidth of the associated DL CC and S is the subband size.
· Configuration of csi-ReportingBand with subbands which lie outside the associated BWP is not allowed
· Note: RAN2 may decide to make this optional and if this field is not present, the reporting band is the same as the CSI-RS bandwidth


In this paper, we discuss the remaining issues on CSI-RS.
Sequence mapping
It was agreed as a working assumption in [1] that for all CSI-RS ports in one CSI-RS resource, same sequence is generated and mapped to the REs occupied by each CSI-RS port across the scheduled resource blocks, i.e., CSI-RS sequence is generated based on the number of REs occupied by one CSI-RS port and mapped to the REs with one-to-one mapping. In [2], the working assumption for the cases with density 1 and 3 has been confirmed. For density 0.5, several companies seem to be concerned that whether even or odd RBs are used for CSI-RS is not captured. However, in the working assumption, it is explicitly mentioned that only the resource elements which are located within the RBs occupied by CSI-RS are counted. In this sense, the potential ambiguity on density 0.5 case have been cleared. In our view, the system will not break with the existing sequence mapping scheme for the density 0.5 case. So, we propose to confirm the WA for density 0.5 case as well. 
Proposal 1: Confirm the WA on CSI-RS sequence mapping for density 0.5 case.
Additional periodicity 
Considering flexible UL/DL switching periodicity, it was agreed in [1] that additional periodicities of {4, 8, 16, 32, 64} slots and the corresponding slot offsets are supported at least for periodic/semi-persistent CSI-RS. There is a FFS on whether and how to align to additional periodicities as agreed in the frame structure agenda. In our view, introducing additional CSI-RS periodicities will further increase the implementation complexity while the gain is unclear. In addition, as already captured in specs, the scheduled CSI-RS can be dropped if it happens to be located in an UL slot. In other words, the system can work without introducing additional CSI-RS periodicities. 
Proposal 2: Additional periodicities for CSI-RS transmission is not supported in Rel-15.
As agreed in [1], the candidate values of periodicities and slot offsets for CSI-IM are the same as those for NZP CSI-RS. To us, the gain of using 1-slot periodicity for CSI-IM is unclear, while it may increase the UE implementation complexity. For these reasons, we suggest not introducing 1-slot periodicity for CSI-IM.
Proposal 3: NR should not support CSI-IM periodicity of 1 slot.
Bandwidth configuration 
It was agreed in [3] that the higher layer parameter CSI-RS-FreqBand configures the initial RB index and the number of spanned RBs, both in the units of 4RBs, for a CSI-RS resource within a BWP. This was captured in Section 5.2.2.3.1 of 38.214. However, the reference point for the initial RB index is not clearly defined. 
For CSI reporting using PUSCH, it was agreed in [1] that reporting subband boundaries are aligned with PRG boundaries in the CRB grid, and all the subband sizes in Table 5.2.1.4-2 of 38.214 are multiple of 4 RBs. To align at subband boundaries, we suggest defining the reference point for the initial RB index as common resource block 0.
Proposal 4: Clarify that the reference point for the initial RB index is the common resource block 0. 
Based on the above analysis, we have the following text proposal for 5.2.2.3.1 in 38.214 [4].
	< Unchanged parts are omitted >
-	CSI-RS-FreqBand parameters configure the bandwidth and the initial RB index in the frequency domain, both in units of 4RBs, of a CSI-RS resource within a BWP as defined in Subclause 7.4.1.5 of [4, TS 38.211]. The reference point for the initial RB index is common resource block 0.
< Unchanged parts are omitted >


[bookmark: _GoBack]Summary of proposals
The proposals in this paper are summarized as follows. 
Proposal 1: Confirm the WA on CSI-RS sequence mapping for density 0.5 case.
Proposal 2: Additional periodicities for CSI-RS transmission is not supported in Rel-15.
Proposal 3: NR should not support CSI-IM periodicity of 1 slot.
Proposal 4: Clarify that the reference point for the initial RB index is the common resource block 0. 
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