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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.


On CSI-RS periodicity, it has been agreed that [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


In this paper, we discuss the remaining issues on CSI-RS.
Sequence mapping
[bookmark: _GoBack]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. We did not find any critical issue and hence propose to confirm the WA. 
Proposal 1: Confirm the WA on CSI-RS sequence mapping.
Pattern indication
In the existing indication framework, the component patterns can be identified by number of ports, density, CDM type and frequency/time indications. Even with these RRC parameters, the CSI-RS component configurations in row 6/7 of Table 7.4.1.5.2-1 in 38.211 still cannot be distinguished, as these two rows have same number of ports, same density, same CDM type, and same frequency/time indication, as listed in Table 1. 
[bookmark: _Ref505783596][bookmark: _Ref505783588]Table 1  Characteristics of CSI-RS patterns in Row 6/7 of Table 7.4.1.5.2-1 in 38.211
	Indication
	Row 6
	Row 7

	# of ports
	8
	8

	Density
	1
	1

	CDM type
	FD-CDM2
	FD-CDM2

	Size of bitmap for indicating frequency location 
	6
	6

	# of starting symbols for indicating time location
	1
	1


To resolve the ambiguity, reusing the existing RRC parameters, we propose to distinguish these two CSI-RS patterns by the contents of the bitmap for indicating frequency location. That is, in the 6-bit bitmap, if there are 4 set bits, CSI-RS pattern in row 6 is used, while CSI-RS pattern in row 7 is adopted when there are 2 set bits.
Proposal 2: Capture in specs that in the 6-bit bitmap for indicating frequency location, when there are {2, 4} set bits, UE shall assume CSI-RS components in row {7, 6} are used, respectively. 
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 3: Preclude any other additional periodicities for CSI-RS transmission in Rel-15.
Summary of proposals
The proposals in this paper are summarized as follows. 
Proposal 1: Confirm the WA on CSI-RS sequence mapping.
Proposal 2: Capture in specs that in the 6-bit bitmap for indicating frequency location, when there are {2, 4} set bits, UE shall assume CSI-RS components in row {7, 6} are used, respectively. 
Proposal 3: Preclude any other additional periodicities for CSI-RS transmission in Rel-15.
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