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1 Introduction

[bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK23][bookmark: OLE_LINK11][bookmark: OLE_LINK12]In this contribution, we provide our view on the remaining issue for CSI-RS.

2 Issues
2.1 CSI-RS sequence mapping
	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 
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[bookmark: _GoBack]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.



During the on-line discussion in January meeting, some companies raise the concern that the equation for 1 port and density= 0.5 doesn’t work. TABLE 1 and Fig. 1 to 5 show the sequence mapping in terms of common resource block by the given different density and port number. We have the following observations,
· For 1 port and density= 0.5, the sequence is the same between different transmission comb. The sequence is continuously increasing in each comb, as shown in Fig. 1a and 1b
· For more than 1 port and density= 0.5, there are two values in each resource block as shown in Fig. 2a and 2b. Each port has same sequence. The sequence is continuously increasing in each comb and the sequence has offset by 1 between 2 transmission combs

Basically we don’t think the sequence mapping in this method will cause the system to fail. So we propose that

Proposal 1: Confirm the working assumption of CSI-RS sequence mapping to the physical resources of the text proposal in 7.4.1.5.3 in January meeting

	1 port
density= 0.5
	[image: ]      Fig. 1a and Fig. 1b

	more than 1 port
density = 0.5
	[image: ]    Fig. 2a and Fig. 2b

	1 port
density = 1
	[image: ]       Fig. 3

	more than 1 port
density = 1
	[image: ]   Fig. 4

	1 port
density = 3
	[image: ]   Fig. 5


                            TABLE 1
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  Fig. 1a: 1 port, density=0.5     Fig. 1b: 1 port, density=0.5       Fig. 2a: > 1 port, density=0.5

[image: ]  [image: ][image: ]  
  Fig. 2b: > 1 port, density=0.5     Fig. 3: 1 port, density= 1       Fig. 4: > 1 port, density= 1
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       Fig. 5: 1 port, density= 3
2.2 Rate matching for CSI-RS mobility
	Agreement:
· By default, UE does not perform rate matching on REs overlapped with at least CSI-RS for mobility, which is not configured with serving cell ID
· UE shall perform rate matching on REs overlapped with a CSI-RS for mobility only if ZP-CSI-RS covers the REs overlapped with the CSI-RS for mobility.
· FFS, rate matching on REs overlapped with CSI-RS for mobility configured with serving cell ID




One issue in January meeting is whether the rate matching is performed on the RE overlapped with CSI-RS for mobility with serving cell ID. In our view, the rate matching is needed.

The data RE should be punctured without the rate matching. It is actually to compare the following two scenarios
· When the rate matching is performed, the data coding rate is increasing a little bit. However the LLR quality, especially on the sign part, can be more accurate
· When the rate matching is not performed, the data coding rate is maintained but some REs are need to be punctured. It means if the UE is aware of the transmission of CSI-RS mobility, the LLRs at the corresponding RE position can be forced to 0 value at the receiver implementation. If the UE is not aware of it, the estimated LLRs are perturbed because data is not transmitted

Therefore we propose that,

Proposal 2: Rate matching is performed on the REs overlapped with CSI-RS for mobility configured with serving cell ID

3 Conclusion

Proposal 1: Confirm the working assumption of CSI-RS sequence mapping to the physical resources of the text proposal in 7.4.1.5.3 in January meeting

Proposal 2: Rate matching is performed on the REs overlapped with CSI-RS for mobility configured with serving cell ID
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