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1 Introduction
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]In RAN1#82 meeting, some agreements were formed for non-precoded CSI-RS design as below
Agreements:
· Design principle for 12- and 16-port NZP CSI-RS resources in Rel-13: 
· CSI-RS density of 1RE/RB/port is maintained
· FFS on lower density
· Only existing 40 CSI-RS REs per PRB pair are reused for 12- and 16-port NZP CSI-RS resources
· 12- or 16-port NZP CSI-RS REs are obtained by aggregating NZP CSI-RS REs of multiple legacy CSI-RS configurations in the same subframe
· FFS on configuration details
· FFS on CDM length
· FFS on improvement of 12-port NZP CSI-RS resources using REs other than existing 40 CSI-RS REs
· FFS on CSI-RS transmission in DwPTS
Agreements:(Class A is for NP CSI-RS)
· A CSI process is associated with K CSI-RS resources/configurations (per definition in 36.211), with Nk ports for the kth CSI-RS resource (K could be >=1)
· Note: it is up to RAN2 to design the signaling configuration structure to support the above association
· Maximum value of K is FFS
· Maximum total number of CSI-RS ports in one CSI process 
· For CSI reporting class A, the Maximum total number of CSI-RS ports is 16
· FFS the maximum total number of CSI-RS ports in one CSI process is for CSI reporting class B
· For the purpose of RRC configuration of CSI-RS resource/configuration
· For CSI reporting Class A, RAN1 will choose one of the alternatives 
· Alt.1: CSI-RS resource/configuration with Nk: =12/16 to be defined in the spec (The index of CSI-RS configuration can be configured for CSI process with K=1). 
· Alt.2: 12/16 ports CSI-RS is an aggregation of K configured CSI-RS resources/configurations with 2/4/8 ports. (K>1)
· FFS on the schemes for aggregation and port indexing
· FFS between fixed or configurable value(s) for Nk
· For CSI reporting class B, FFS for details
· Note: It is possible to extend the value of Nk: in future releases
· FFS by RAN1 on the configuration restriction of using same CSI-RS resource/configuration parameters within one CSI process (e.g. Nk , Pc, CSR, scrambling ID, subframe config., etc.) 
· FFS on the QCL on CSI-RS ports
· Inform RAN2 about the above decision to start RRC signaling structure discussion
In this contribution, we provided our views which focused on CSI-RS resource configuration.
2 [bookmark: OLE_LINK64][bookmark: OLE_LINK65]Discussion
Based on above agreements, it is agreed to only reuse existing 40 CSI-RS REs at least for 16 port CSI-RS resource design. Considering impact on legacy UE and standard effort, we think there is no enough reason to extend other REs for 12 port CSI-RS. Therefore, we propose
Proposal 1: Only existing 40 CSI-RS REs are reused for both 12- and 16-port NZP CSI-RS resources. 
Once all parts of CSI-RS resources are from existing 40 REs, Alt. 1(New defined CSI-RS resources) and Alt.2 (An aggregation of K configured CSI-RS resources) corresponding to two alternatives in the above agreements have no much difference. As the time budget of Rel-13 WID is very limited, Alt. 2 is more preferable since it is no need to revise standard on CSI-RS pattern in 36.211. In this case, only related RRC signalling has to be redesigned for CSI-RS resource configuration. Furthermore, to save RRC signalling overhead, 12/16 port CSI-RS should be aggregated by K configured resources with 4 or 8 ports because the aggregation by 4/8 port CSI-RS can provide enough flexibility. So 2 port aggregation should not be considered any more. For example, 12 port CSI-RS can be an aggregation of 3 configured CSI-RS resources/configurations with 4 ports, and 16 port CSI-RS can be an aggregate of 4 configured CSI-RS resources/configurations with 4 ports. Alternatively, 16 port CSI-RS can be an aggregate of 2 configured CSI-RS resources/configurations with 8 ports. The value of Nk can be default information between eNB and UE. In order to speed up the discussion progress and save RRC signaling overhead but without any flexibility loss, we propose to revise above Alt.2 as below 
Proposal 2: Alt. 2 should be adopted with following revise
· Alt.2: 12/16 ports CSI-RS is an aggregation of K configured CSI-RS resources/configurations with 4/8 ports. (K>1)
· Fixed value(s) for Nk
When the aggregation based method is adopted, the details for aggregation and port indexing should be further determined. To use nested structure, 16 CSI-RS ports can be the aggregation of two 8-port CSI-RS resources. However, if the non-overlapped method is adopted, the reuse factor for 16 port CSI-RS pattern is only 2, and one 8-port CSI-RS resource is always unused. To increase potential resource configurations, two arbitrary 8-port CSI-RS resources can be chosen to aggregate 16 CSI-RS ports, and this will lead to [image: ]candidates for FDD, where many CSI-RS resources are partially overlapped. In this case, the existing 5 bits are enough to indicate 16 port CSI-RS resource configuration. 
However, for 12 CSI-RS ports, there will be too many candidates if three arbitrary 4-port CSI-RS resources or one arbitrary 8-port with one arbitrary 4-port are used. Then, this will lead to more complexity and RRC overhead. So we propose partially overlapping between two contiguous resource configurations as described in Figure 1.
[image: C:\Users\2171490101502\Desktop\图片8.png]
Figure 1 Partially overlapping between two contiguous resource configurations
By this method, the resource for 12 CSI-RS ports are aggregated by three “so called contiguous” 4-port CSI-RS resources and two adjacent configurations have one 4-port resource overlapped. Then, there are 10 potential candidates for FDD, which is equal to the number of candidates of existing 4-port CSI-RS configurations. Also, the similar way can be used to 16 CSI-RS ports.
Proposal 3: Partially overlapping CSI-RS configurations can be considered as described in this contribution.
Alternatively, for 12 CSI-RS ports, 16-port CSI-RS resource can be configured for simplicity, and also for avoiding power boosting issues as described in our companion contribution [1]. In this case, there are 4 REs muted as described in Figure 2.
Proposal 4: For 12 CSI-RS ports, 16-port CSI-RS resource can be configured for simplicity, and also for avoiding power boosting issues.
[image: ]
Figure 2 16-port CSI-RS resource for 12 CSI-RS ports
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]After CSI-RS resource allocation, the mapping between CSI-RS ports and CSI-RS resources should be considered carefully. For 16 CSI-RS ports, two CSI-RS group can map on two 8-port CSI-RS resources. To improve channel estimation, inter-group hopping can be considered. As shown in Figure 4, CSI-RS port 0 ~ 7 map on the first 8-port CSI-RS resource, and port 8 ~ 15 map on the second 8-port CSI-RS resource for RB#m. But for RB#m+1, port 0 ~ 7 map on the second 8-port CSI-RS resource and port 8 ~ 15 map on the first 8-port CSI-RS resource. By the hopping, the complete channel information can either be achieved in one PRB pair, or in adjacent PRBs with same OFDM symbols. In addition, by the CSI-RS group hopping, full power utilization can be achieved if maximum power boosting threshold of 6dB is relaxed.
Proposal 5: CSI-RS group hopping should be considered.
[image: C:\Users\2171490101502\Desktop\图片9.png]
Figure 3 CSI-RS port hopping
3 Conclusion
In this contribution, we provided some proposals for non-precoded CSI-RS-based scheme as follows
Proposal 1: Only existing 40 CSI-RS REs are reused for both 12- and 16-port NZP CSI-RS resources.
Proposal 2: Alt. 2 should be adopted with following revise
· Alt.2: 12/16 ports CSI-RS is an aggregation of K configured CSI-RS resources/configurations with 4/8 ports. (K>1)
· Fixed value(s) for Nk
Proposal 3: Partially overlapping CSI-RS configurations can be considered as described in this contribution.
Proposal 4: For 12 CSI-RS ports, 16-port CSI-RS resource can be configured for simplicity, and also for avoiding power boosting issues.
Proposal 5: CSI-RS group hopping should be considered.
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