
3GPP TSG RAN WG1 Meeting #86                  



   
         R1-168047
Gothenburg, Sweden, 22nd – 26th​ August, 2016
Source:

CATT
Title:


Further considerations on CSI reporting for hybrid CSI-RS
Agenda Item:

7.2.4.2.2
Document for:
Discussion and Decision

1. Introduction
In RAN1#85, hybrid CSI within one CSI process for FD-MIMO was agreed as working assumption [1]:
Working assumption:

· Mechanism 1: Hybrid CSI is realized by with one CSI process, support at least Class A for the 1st eMIMO-Type and Class B with K=1 CSI-RS resource for the 2nd eMIMO-Type

· i1 is reported while CQI and i2 are not reported for the 1st eMIMO-Type (Class A)

· FFS: whether RI is reported for Class A 

· CQI/PMI/RI are reported for the 2nd eMIMO-Type (Class B K=1)

· At least one more mechanism is supported, to be discussed in RAN1#86
Other candidate mechanisms to consider in RAN1#86 were given as well. This contribution gives our further considerations and preferences on hybrid CSI.
2. Discussion on Mechanism 1
2.1 Details of Mechanism 1
In Mechanism 1, Class A is for the 1st eMIMO-Type and Class B with K=1 CSI-RS resource is for the 2nd eMIMO-Type. 

For the 1st eMIMO-Type, the number of non-zero CSI-RS ports can be 8, 12, 16, or 20, 28, 32 as discussed in Rel-14. Rel-13 or Rel-14 Class A W1 codebook can be configured for the CSI reporting. According to the design of Class A codebook, the 1st eMIMO-Type is to provide a group of long-term beams of each UE. As given in the working assumption, the PMI i1 in W1 is reported while the CQI and i2 are not reported.
For the 2nd eMIMO-Type, the CSI-RS is UE-specific and is beamformed according to the beam reported in the 1st eMIMO-Type. The eNB shall inform the UE the number of CSI-RS ports and the codebook to be applied. The UE shall report PMI, and CQI, RI. 
2.2 Discussions on the FFSs 

2.2.1 RI reporting
For Mechanism 1, RI reporting is left FFS in RAN1 #85, that is, whether RI is reported with CSI reporting for the 1st eMIMO-Type is left for further study. It is noted that the Rel-13 W1 codebook depends on RI, rank-1 and rank-2 share one W1 codebook, rank-3 and rank-4 share another W1 codebook, rank-5 to rank-8 share the third W1 codebook. If RI is not reported, to which precoder i1 refers is uncertain.
eNB may use the reported beams indicated by i1, or other appropriate beams derived based on the beam indicated by i1 of the 1st eMIMO-type to virtualize the antenna ports of the 2nd eMIMO type. Allowing UE to report RI for the 1st eMIMO types provides more flexibility to UE beam recommendation and eNB beam optimization for the 2nd eMIMO-type, and therefore can be considered.  
Proposal:

· RI reported for the 1st eMIMO-Type is preferred.
2.2.2 RRC signaling of the two eMIMO-Types
Within a single process, the parameters of every eMIMO-Type can be independently configured. In LTE Rel-13 FD-MIMO, there are only two options for RRC parameter CSI-Reporting-Type: Class A and Class B. A “hybrid” option should be added to the CSI-Reporting-Type, the parameters of Class A eMIMO-Type should be configured for the 1st eMIMO-Type, while the parameters of Class B K=1 eMIMO-Type should be configured for the 2nd eMIMO-Type.

The configuration independency of the two eMIMO-Types implies that different periodicity of the CSI-RS for two eMIMO-Types can be realized. For example, CSI-RS for the 1st eMIMO-Type is periodic while CSI-RS for the  2nd eMIMO-Type is periodic with another period or aperiodic as the case under discussion.
Proposal:

· The parameters of every eMIMO-Type can be independently configured within a single process.

3. Discussion on Other Mechanisms

Several mechanisms besides Mechanism 1 were listed in [1]. We summarized them in Table 1.

Table 2: Summary of other mechanisms
	
	1st eMIMO-Type 
	2nd eMIMO-Type 

	Mechanism 2
	Class B K>=1
	Class B K=1

	
	K=1 
	Option 1: i1 for Rel-12 codebooks

Option 2: i2 for Rel-13 Class B codebooks

Option 3: CQI/RI/i1 for Rel-12 W1 codebook

Option 4: CQI/RI/PMI for Rel-13 Class B codebooks
	CQI/PMI/RI

	
	K>1 
	Option 1: CRI
Option 2: PMI/RI for each CSI-RS resource
	

	Mechanism 3
	Class A or Class B K=1
	Class B K>1

	
	i1
	Option 1: CRI, CQI/ PMI/RI for the recommended CSI-RS resource

Option 2: CQI/PMI/RI for a CSI-RS resource


In these mechanisms, the use case of Mechanism 2 with Class B K>1 for the 1st eMIMO-Type is also clear. The CSI reporting for the 1st eMIMO-Type informs the eNB the UE’s favorite beamforming weights, e.g., the elevation beamforming weights, applied to the CSI-RS in the 2nd  eMIMO-Type. This mechanism is a natural way to modify the procedure of Class B K>1 in Rel-13. Option 1 only selects the CRI with long period and reporting instantaneous CSI for a beamformed CSI-RS, while Option 2 is to report PMI/RI for each CSI-RS for the 1st eMIMO-Type. Option 2 may provide more choices or segmented CSI feedback at the eNB but at the cost of increasing feedback overhead. And the advantage is to be justified.
The purpose of Mechanism 3 [2] is to provide the fine beam directions by the 1st eMIMO-Type selected from a codebook which can be of higher beam accuracy than the Rel-13 Class B K>1, and let the UE report CSI on only one beamformed CSI-RS resource indicated by i1 if the UE knows the relationship between the reported i1 and the CSI-RS resource in the 2nd eMIMO-Type.  The UE CSI measurement complexity is reduced. What’s more, with K>1 the CSI-RS in the 2nd eMIMO-Type can be cell-specific, leading to CSI-overhead reduction, In general, Mechanism 3 has advantages in terms of CSI-RS measurement complexity and CSI complexity/overhead.
Proposal:

· Mechanism 2 with Class B K>1 for the 1st eMIMO-Type (option 1) and Mechanism 3 can be considered in the hybrid CSI design as it has advantages in terms of CSI-RS measurement complexity and CSI complexity/overhead.
3 Conclusions

We show our further considerations and preferences on hybrid CSI. Detailed description and FSSs of Mechanism 1 are discussed, and use cases and our view on other Mechanisms are also provided. 
Proposal:

· RI reported for the 1st eMIMO-Type is preferred.

· The parameters of every eMIMO-Type can be independently configured within a single process.

· Mechanism 2 with Class B K>1 for the 1st eMIMO-Type (option 1) and Mechanism 3 can be considered in the hybrid CSI design as it has advantages in terms of CSI-RS measurement complexity and CSI complexity/overhead.
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