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1. Introduction
Rank 1 FD-MIMO codebook
In the chairman notes of RAN1#82bis, the following agreement has been made which includes rank 1 FD-MIMO codebook.

R1-156217	WF on class A and class B CSI reporting for Rel.13 EB/FD-MIMO	AT&T, Beijing Xinwei Telecom Tech., CATR, CATT, CHTTL, CMCC, Deutsche Telekom, Ericsson, ETRI, Huawei, HiSilicon, ITRI, Kathrein-Werke KG, KDDI, KT Corporation, Nokia Networks, NTT DOCOMO, Samsung, Sony Corporation

Rank 2-8 FD-MIMO codebook
In the chairman notes of RAN1#83, the following agreement about rank 2-4 FD-MIMO codebook, and working assumption and conclusions about rank 5-8 codebook have been made. 

R1-157789	Joint Proposal on Rank 2-8 codebook for Class A and Class B	Samsung, Ericsson, NTT DOCOMO, CATT, AT&T, Beijing Xinwei Telecom Tech., Intel, ITL, Kathrein-Werke KG, KT Corporation, NEC, Nokia Networks, Sony Corporation, Panasonic, CMCC, KDDI, Fujitsu, CHTTL, Interdigital, DT, National Instruments, Fraunhofer HHI
Also supported by Mitsubishi

Agreements:
· For rank 2 - 4, agreed R1-157789 with following update
· For rank 2, Config. 1, no beam selection, co-phasing is QPSK
· Change Configs.3 for rank2 to proposal from R1-157663

R1-157663	WF on Rank 2 Codebook	LG Electronics, Alcatel-Lucent Shanghai Bell, Alcatel-Lucent, Qualcomm

R1-157801	WF on rank 5-8 codebook		ZTE, Qualcomm, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, NEC, LGE, LG Uplus, Xinwei
Working assumption:
· Rank 5 -8 codebook which captured in R1-157789 is supported 

Conclusions:
· CR will include the codebook for rank 5 - 8 in R1-157789
· Email discussion until 7th January to identify if there is an issue with the codebook for rank 5 - 8 in R1-157789.
· Companies identifying an issue with the codebook can propose alternative codebook and companies are encouraged to have evaluations until the next RAN1 meeting

Based on these agreements and working assumptions, the 213 CR [5] on FD-MIMO codebook has been drafted.

This document reviews the FD-MIMO codebook section of the draft 213 CR [5], and suggests necessary revisions in order to ensure that the CR is aligned with the FD-MIMO codebook agreements and working assumptions made in RAN1#82b and RAN1#83.

2. Proposed Revision of Draft 213 CR on FD-MIMO Codebook  
· Table 7.2.4-12 and Table 7.2.4-13 (rank 3 and rank 4):
· According to Slide 3 of [1], it has been agreed that
· W1 matrices with (L'1,L'2) = (4,2), (2,4) are constructed for N1>=N2 and N1<N2, respectively.
Therefore, the tables for the following two cases 
· Codebook-Config = 3 and 
· 
Codebook-Config = 4,  


should be written similar to the corresponding tables in Table 7.2.4-10 (rank 1) and Table 7.2.4-11 (rank 2). In particular, depending on whether  or , we should define  
· dummy variables x and y as 
· 

 if and
· 

 if ;
and write rank 3 and rank 4 tables for these two cases in terms of x and y; and  
· pre-coder equation switching, 
· for rank 3, as



  , if 



  , if ; and
· 



for rank 4, as  , if , if .
· 

In Codebook-Config = 4, table, i1,2 can take only one value, i.e., i1,2 = 0. It is in the current CR.
· Table 7.2.4-14, Table 7.2.4-15, Table 7.2.4-16 and Table 7.2.4-17 (rank 5-8), and P = 12 and P = 16 tables:
· 
[bookmark: _GoBack]For Codebook-Config = 1, N2 = 1 is not feasible. This is because Codebook-Config = 1 corresponds to a 2D orthogonal beam group as shown below (Figure 3 and Figure 4 in [2]), which we cannot have if N2 = 1. So, the configuration should be [image: ] instead of .  


· 
Table 7.2.4-16: In P = 12 table, the pre-coder expression for Codebook-Config = 2-4 is wrong. It should be   instead of .  
· Typos:
· 
The paragraph after Table 7.2.4-8: 16 antenna ports should be; 26 in place of 27 in the current CR.
· 

Table 7.2.4-11: in Codebook-Config = 1 table, the range of  should be ; O in place of O1 in the current CR. 
· Table 7.2.4-12: In 3 Layers, Codebook-Config = 4, N2 = 1 table, for i11 = (2N1,…,3N1-1) and i2 = 9, the pre-coder subscript (4i11+6, 4i11+14, 0, 0) should be revised as (4i11+14, 4i11+2, 0, 0).
· Table 7.2.4-13: In 4 Layers, Codebook-Config = 4,  table, the subscript 2i1,2 should be replaced with i1,2 for i2 = 4,5,6,7 in the current CR. This in terms of x and y parameters implies that the third and the fourth subscript should have y in place of 2y. 
· 

Table 7.2.4-13: the subscript n is missing in the expression of rank-4 pre-coder ; it should be  in each of Codebook-Config = 1,2,3,4 tables.
· Table 7.2.4-17, P = 16: In the current CR, we have
[image: cid:image002.png@01D159D9.2B32CD60]for Codebook-Config = 1 
[image: cid:image004.png@01D159D9.2B32CD60] Codebook-Config = 2-4,
which should be replaced with the following:
[image: cid:image002.png@01D159D9.2B32CD60]for Codebook-Config = 2-4 
[image: cid:image004.png@01D159D9.2B32CD60] for Codebook-Config = 1
· Comments: 
· Table 7.2.4-14 and Table 7.2.4-15: P = 12 and P = 16 tables are identical. Therefore, we can have a single table for P = 12 and 16. 
3. Conclusion
This document reviews the FD-MIMO codebook section of the draft 213 CR on FD-MIMO [5] and proposes necessary revisions that need to be made.
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