3GPP TSG-RAN WG4 Meeting #83
R4-1705561
Hangzhou, China, 15 – 19 May, 2017
Title: 
Discussion on advanced CSI requirements for eFD-MIMO
Source: 
Huawei, HiSilicon
Agenda item:
7.28.2.3
Document for:
Discussion
1   Background
In last meeting, for advanced CSI performance requirements, there were some agreements captured in [1]:
· PMI/RPI reporting test for the advanced CSI codebook

· Test metric: existing test metric for PMI test case as relative throughput ratio under FRC as starting point: FFS for detailed random PMI approach
· Option1: randomize only {i1,3, i2, RPI}
· Option2: randomize {i1,1, i1,2, i1,3, i2, RPI}
· Other options not excluded
· Introducing test case under rank2 transmission
· Beam steering modelling:
· Option 1: introducing at least two cluster Beam direction with separate channel matrix
· Other options not precluded
In this contribution, we discuss the corresponding requirements.
2   Discussion

For the advanced CSI or high resolution CSI, since new advanced CSI codebook was defined, new PMI/RPI reporting test was agreed to be introduced in last meeting. The following RAN1 agreements are referenced for convenience [2]:
Advanced CSI (combination) codebook

· For advanced CSI feedback, RAN1 will specify only rank-1 and rank-2 codebooks 
· For rank 3-8, Rel.13 codebooks, as well as the extension and/or enhancement to more than 16 ports, can be reused 
· {4,8,12,16,20,24,28,32} CSI-RS ports are supported in advanced CSI
· Advanced CSI codebook

· Precoders are to be normalized in the equations below.
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· Advanced CSI is not supported in Rel-14 with:

· Class B (including hybrid CSI)

· semi-open-loop transmission. 

· Codebook for CSI calculation:

· For RI=1,2 CQI/PMI is calculated based on advanced CSI codebook
· For RI>2, CQI/PMI is calculated based on legacy/class A codebook (see below)
· For rank 3-8 P-CSI and rank 3-8 A-CSI, use the following codebooks:
· 4 port: Rel. 8/12 4 Tx rank 3-4 codebook 
· 8 port, 1D: Rel. 10 8 Tx rank 3-8 codebook
· 8 ports, 2D: Rel. 13 rank 3-8 Class A codebook
· {12,16,20,24,28,32} ports: Rel. 13/14 rank 3-8 Class A codebook
· (N1,N2) combinations
· Support all Rel. 13/14 Class A combinations
· Support two additional combinations, (N1,N2) = (2,1) and (4,1)
· Use Class A RRC parameter to configure codebook parameters
· (N1,N2)
· (O1,O2,Config) only for Class A (N1,N2) combinations and rank 3-8
· For A-CSI, support PUSCH mode 1-2, 2-2, 3-1, and 3-2
· For A-CSI-only feedback without UL-SCH, the restriction on the maximum RB assignment (e.g., N_RB ≤ 4 for single CC and N_RB ≤ 20 for multiple CCs) is not applicable

· For P-CSI, support only PUCCH mode 1-1
· PUCCH Format 2/2a/2b is used
· 3 reporting instances (analogous to Rel.13 Class A)
· 1st reporting instance: RI + beam power
· When RI >2, reported beam power is zero
· 2nd reporting instance: (i1,1,i1,2) + beam selection
· 3rd reporting instance: i2 / CQI
· For rank 1, i2 is 6 bits (not subsampled)
· For rank 2, i2 is 4 bits, with the following working assumption for W2: 
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is {1,-1}
Test metric
For test metric, since existing test metric for PMI test is applicable to this advanced CSI, so we can consider to reuse the relative throughput ratio under FRC. For the random PMI, there are two options:
· Option1: randomize only {i1,3, i2, RPI}
· Option2: randomize {i1,1, i1,2, i1,3, i2, RPI}
· Other options not excluded
According to RAN1 agreements, for advanced CSI feedback, only i1,3 and RPI are new CSI reporting measurements, so we should focus on i1,3 and RPI. For i1,1 and  i1,2, they have been covered by legacy tests, so we don’t need to test them again. On the other hand, as pointed out in [3], if we also randomize i1,1 and i1,2, the gain for follow {i1,1, i1,2, i1,3, i2, RPI} may be hard to distinguish from i1,1, i1,2 or i1,3 , RPI. So we propose to use option 1.
Propose 1: Use option 1, i.e. to randomize only {i1,3, i2, RPI}. 
Beam steering modelling
For beam direction, as indicated in previous section, if randomize only {i1,3, i2, RPI} then we can consider to have a stable main beam then i1,1, i1,2 will have no impact to the test with high correlation antenna model.
In this case, we don’t need to change the main beam and only need to change direction for the second beam.
In current Spec, the steering matrix is expressed as following:
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where
-
H is the N​r xNt channel matrix per subcarrier.
-
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 is the steering matrix in first dimension with same polarization,
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 is the steering matrix in second dimension with same polarization,
-
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 is the number of antenna elements infirst dimension with same polarization,
-
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N

 is the number of antenna elements in second dimension with same polarization,
For 1 antenna element of the same polarization in one direction, 
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For 2 antenna elements of the same polarization in one direction, 
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For 3 antenna elements of the same polarization in one direction,
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For 4 antenna elements of the same polarization in one direction, 
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where the index 
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 stands for first dimension and second dimension respectively.
If we don’t need to change the main beam, we can configure the direction for first beam to be fixed, i.e. identity matrix for the steering matrix and rotate only second beam:
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Propose 2: Fix the direction for the first beam and only rotate direction for the second beam.
3   Conclusions
In this contribution, we analyze relevant issues about advanced CSI requirements for eFD-MIMO and propose that:
Propose 1: Use option 1, i.e. to randomize only {i1,3, i2, RPI}. 

Propose 2: Fix the direction for the first beam and only rotate direction for the second beam.
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