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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN1 NR AH1801, there is a working assumption regrading CSI-RS sequence:
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.

In RAN1#92, the working assumption is confirmed for density 1 and 3:
Agreement:
For the CSI-RS sequence mapping, the working assumption from RAN1 NR Ad Hoc 1801 for density 1 and 3 is confirmed

The sequence for density 1/2 is still open. In this contribution, we discuss the CSI-RS sequence to RE mapping for density 1/2 case.
2 Discussion
There are five difference cases regarding the frequency domain sequence mapping:
· Case 1: X=1, =3
· Case 2: X=1, =1
· Case 3: X=1, =0.5
· Case 4: X>1, =1
· Case 5: X>1, =0.5
For Case 1/2/4, the previous agreement can already cover the frequency domain sequence mapping.

For Case 3, we show the design of  value with a set of examples.
When X=1, =0.5, n=0, with current RE mapping formula (also listed in introduction part above) and CSI-RS time/frequency configuration (Table 7.4.1.5.23-1 CSI-RS locations within a slot in 38.211), we can conclude that k=, and =0,1,2,…11, which implies the frequency domain subcarrier index, and m’==0, which is the sequence index.
When X=1, =0.5, n=2, then k=24+, and m’=. In this case,  should be 1 to guarantee that the CSI-RS sequence is resource specific. The reason to use n=2 rather than n=1 is that the frequency domain RB level density is 0.5, so only even or odd PRBs will be used for CSI-RS, and here we use even PRBs for illustration.
In a word, When X=1, =0.5,  should be 1.

For Case 5, we also show the design of  value with a set of examples.
When X=2, =0.5, n=0, then k=, (where =0,2,4,6,8,10 or 1,3,5,7,9,11, k’=0,1), and m’=k’+=k’=0,1.
When X=2, =0.5, n=2, then k=24+, (where =0,2,4,6,8,10 or 1,3,5,7,9,11, k’=0,1), and m’=+k’+=+k’=+0, +1. In this case,  should be 2 to guarantee that the CSI-RS sequence is resource specific.
The value can be extended to X larger than 2 case. In a word, when X>1, =0.5,  should be 2.
Consequently, the formula in 38.211 should be updated as follows:

Text proposal start
……
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For each CSI-RS configured, the UE shall assume the sequence  being mapped to resources elements  according to 

          







when the following conditions are fulfilled:

-	the resource element  is within the resource blocks occupied by the CSI-RS resource 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.
……
Text proposal end
And our proposals are as following:
Proposal 1: For CSI-RS sequence RE mapping, =1 when X=1, =0.5.
Proposal 2: For CSI-RS sequence RE mapping, =2 when X>1, =0.5.
3 Conclusion
[bookmark: _GoBack]In this contribution, we discussed the issue on CSI-RS sequence to RE mapping for density 1/2 case, and our proposals are as following:
Proposal 1: For CSI-RS sequence RE mapping, =1 when X=1, =0.5.
Proposal 2: For CSI-RS sequence RE mapping, =2 when X>1, =0.5.
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