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1 Introduction

In RAN1#86bis meeting, the following agreements on non-precoded CSI-RS were made [1].

Agreement:

· For {20, 28} ports, ∑k Mk ∈ {20, 28}, Mk = 4, where Mk is the same for all k 
· At least for CDM-4
Agreement:

Working Assumption is confirmed that CDM8 is supported for {24,32} port CSI-RS

Agreements:

· For 20-, 24-, 28-, and 32-port CSI-RS, when CDM-4 OCC applies in the CDM group comprising 4 REs within k-th CSI-RS configuration, according to the table below. 

· For Nk=4, 4REs mapping to legacy 4-port CSI-RS comprises a CDM group.

· For Nk=8, 8 REs mapping to legacy 8-port CSI-RS are partitioned into two groups of 4 REs, and each group of 4 REs located adjacently comprises a CDM group: 
· [image: image1.png]



	OCC index 
	OCC on REs [a b c d] 

	0
	[1 1 1 1] 

	1
	[1 -1 1 -1] 

	2
	[1 1 -1 -1]

	3
	[1 -1 -1 1]


· FFS on additional CDM-4 pattern(s) at least for 28- and 32-port to support full power utilization within a single PRB.

· CDM-8 design for {24, 32} ports:
· At least for 32-port CSI-RS, at least one CDM-8 pattern exists which uses REs from more than 2 OFDM symbols

· FFS until RAN1#87:

· which CDM-8 patterns are useful, and 

· downselection between:

· Alt 1: CDM-8 patterns are configured by aggregation of CDM-2/4 patterns

· Alt 2: CDM-8 patterns are defined in the specifications without explicit aggregation

· Overhead reduction for CDM-8 is FFS
· Note: CDM-8 can be supported in both normal and special subframes

In this contribution, the support of CDM8 and port indexing are discussed, and our views are presented. 
2 Discussion
In RAN1#86bis meeting, the density value of non-precoded CSI-RS was discussed. Port sharing with Rel-12/13 UEs is assumed not to be supported. There are several proposals in last meeting on port indexing considering backward compatibility and port sharing. If the CSI-RS in Rel-14 is not shared with Rel-12/13 UEs, port indexing of 20, 24, 28, and 32 port CSI-RS in Rel-14 can be defined only considering the elements other than port sharing.
For {20, 28} ports, Mk = 4 for all k is agreed at least for CDM-4. CDM-8 is hard to support for {20, 28} ports if they are carried with {20, 28} REs respectively. For CDM-4, the port indexing can reuse Rel-13 {12, 16} ports indexing in CDM-4 case, as follows.
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For the legacy port indexing, the ports in a CDM RE group are always having the same polarization in the cross-polarization antenna.
For CDM-8 design for {24, 32} ports, at least for 32 ports CSI-RS, there is at least one CDM-8 pattern which uses REs from more than 2 OFDM symbols. That means the ports in a CDM-8 RE group are located across at least two CSI-RS configurations. Examples of CDM-8 pattern were illustrated in [2]. It is also shown in the following figure 1.
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Figure 1 Example of CDM-8 pattern for 32 ports

Based on Rel-13 port indexing, the ports from different CSI-RS configurations may have the same or different polarization. However, the ports with same polarization and adjacently located REs generally have similar channel characteristic, which leads to good orthogonality for CDM. Therefore, for CDM-8 at least for 32 ports, port indexing should be defined to have the same polarization for the ports within one CDM-8 RE group. To achieve this, ports can be indexed with the increasing order of CDM-8 groups, as shown in figure 2. 
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Figure 2 Ports indexing with CDM-8 for 32 ports

The port indexing for CDM-8 for {24, 32} ports can be based on the following formula: 


[image: image9.wmf]CDM-8

ports

'

piNp

=+

, where
[image: image10.wmf]{

}

CDM-8

ports

'15,16,..,151

pN

Î+-

, 
[image: image11.wmf]CDM-8

ports

N

denotes the port number in a CDM-8 group, i.e. 8, 
[image: image12.wmf]{

}

8

0,1,...,1

CDM

groups

iN

-

Î-

 and 
[image: image13.wmf]8

CDM

groups

N

-

 denotes the number of CDM-8 groups, which is equal to K.

Regarding CDM-8 pattern design, two alternatives are to be down selected in this meeting. Actually it is not clear what exact CDM-8 pattern would be by only specifying that CDM-8 pattern is aggregation of CDM-2/4 patterns. In principle, CDM-8 pattern design should consider channel phase offset of the REs,   power utilization, etc. For each CSI-RS resource, how the CSI-RS configurations aggregating the CSI-RS resource may be different. There could be different CDM-8 patterns which are aggregation of CDM-2/4 patterns and some of them are optimal. But there could be more optimal CDM-8 patterns which are not necessary aggregated with CDM-2/4 patterns. Therefore, CDM-8 patterns should be defined in the specifications without explicit aggregation for each CSI-RS resource configuration. Alt 2 is slightly preferred for optimized CDM-8 pattern design. 
To be summarized, the following are proposed for port indexing.

Proposal 1: For {20, 28} ports with CDM-4, R13 port indexing is reused.

Proposal 2: For {24, 32} ports with CDM-8, ports are indexed with the increasing order of CDM-8 groups.
3 Conclusion

In this contribution, the enhancement on rate matching for different transmission modes is discussed. The following are observed and proposed:
Proposal 1: For {20, 28} ports with CDM-4, R13 port indexing is reused.

Proposal 2: For {24, 32} ports with CDM-8, ports are indexed with the increasing order of CDM-8 groups.
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