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The following is a summary of the outcome of the morning offline session on 11/17/2015. The outcome can be summarized as follows.
In light of the outcome, it is recommended that subsequent discussions on CSI-RS be focused on finalizing details on CDM-4 (based on the five identified alternatives) and port numbering rules.

1. CDM-2
From RAN1#82bis, the following working assumptions were reached:
· 12 and 16 Port CSI-RS construction for CDM-2
· For 16 port construction:
· Working assumption (N,K) = (8,2), (2,8)
· For 12 port construction:
· Working assumption (N,K) = (4,3), (2,6)

During the offline session, the following further refinement (constraint) on the working assumptions was raised.  
· 16-port CDM-2:
· (working assumption) Alt1. (N,K)=(8,2) and (2,8)
· Samsung, Ericsson, ITRI, Intel, NTT DOCOMO 
· Alt1B. (N,K)=(8,2) and (2,8) with additional constraint that aggregation is limited to 4 symbols
· Qualcomm, LG
· Alt2. (N,K)=(8,2) only
· NEC, Huawei, HiSi, ETRI
· 12-port CDM-2: same situation as 16-port CDM-2

Result of offline discussion: No further progress on the working assumptions 


2. CDM-4
From RAN1#82bis, the following working assumptions were reached:
· Either CDM-2 or CDM-4 per CSI-RS resource can be configured for a UE
· CSI-RS RE mapping details for CDM-4
· Full-port CSI-RS can be mapped in each OFDM symbol used for CSI-RS mapping.
· CDM RE set construction 
· Alt 1: time domain only (4 OFDM symbols)
· Alt 2: time and frequency domain (2 subcarriers x 2 OFDM symbols)
· Down-selection or merging of the two alternatives FFS

During the offline session, the following further refinement (constraint) on the working assumptions was discussed based on the performance of CDM-2+CDM-4 over CDM-2 only.
· Advantages identified (by the proponents) from CDM-2+CDM-4 over CDM-2 only:
· Large gain in low SINR scenarios (link-level scenario), also gain observed in 3D UMa
· Addressing eNodeB power balance issues
· On the other hand, the following Tdoc (presented during the offline session) identified some drawbacks: 
[bookmark: OLE_LINK180][bookmark: OLE_LINK181][bookmark: OLE_LINK146]R1-157489 	Huawei, HiSi	Discussion on CSI-RS design and signalling for 12 and 16 ports
· Small gain of CDM-4 with 9dB boost over CDM-2 in 3D UMa
· Small reuse factor in some scenarios compared to CDM-2

Result of offline discussion: From the summary Tdoc R1-157546 and offline discussion, the following alternatives for CDM-4 construction were identified:
· Alt.1: CDM-T 
· Supported by 6 companies: Samsung, E///, NEC, LGE, DOCOMO, ETRI
· Alt.2: CDM-TF (adjacent subcarriers)
· Supported by 7(+1) companies: E///, LGE, QC, (Nokia), DOCOMO, Intel, ZTE
· Alt.3: CDM-TF (apart by 6 subcarriers)
· Supported by 5 companies: Samsung, E///, DOCOMO, Intel, ZTE
· Alt.4: CDM-TF (apart by 2 subcarriers)
· Supported by 1 company: NEC
· Alt.5: CDM-TF (if CDM-4 is supported, all of the ports with CDM-4 being located in the 9th and 10th OFDM symbols)
· Supported by Huawei, HiSi  





