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Introduction
In RAN1#86b, the following was agreed for non-coherent JT.
Agreements:
· At least the following enhancements should be studied for NCJT:
· Enhancement to QCL assumptions for DM-RS antenna ports
· e.g., non co-located DM-RS antenna ports
· Control signalling enhancements
· e.g., One DCI or multiple DCIs to support CW-specific resource allocation / MCS assignment / PDSCH RE mapping, more than one CSI-RS resource for QCL/ CW-to-layer mapping
· CSI enhancements
· e.g., CSI calculation for multiple CSI processes with dependency among CSI processes
· e.g., CSI calculation for single CSI process with codebook enhancement
· e.g., CSI calculation for single CSI process with dependency among K CSI-RS resource in Class B FD-MIMO
· e.g., Support of the CSI for advanced receivers
· Enhancement to channel/interference measurements
· e.g., interference measurements based on NZP CSI-RS 
· e.g., aperiodic CSI-IM
· e.g., measurement restriction in the frequency domain
Enhancement to QCL assumptions for DMRS
To ensure sufficient channel estimation quality, orthogonal DM-RS ports should be allocated for two different TPs. In one such case, a first group of DM-RS ports are allocated to TRP 1, a second group of DM-RS ports are allocated to TRP 2. For non-coherent JT reception, UE can be configured with the first and the second groups of DM-RS ports. Furthermore, the UE can also be configured with the corresponding CSI-RS resources each of which are QCL in certain large parameters, e.g., delay parameters with the configured groups of DMRS ports. Using this mechanism UE can estimate different large scale parameters necessary for estimating channels with two different groups of DMRS. This enhancement for QCL on DMRS and CSI-RS association seems to be essential for non-coherent JT operations.
Observation 1: DMRS port partitioning and associated CSI-RS configurations for QCL purpose is essential for NC-JT.
Control signalling enhancements
For better flexibility in scheduling and for the case where each TRP can make its own scheduling decision 2 DCI based method can be considered. On the other hand, for the case where central controller can make scheduling decisions for multiple TRPs’ NC-JT, one DCI based method is also feasible. 
In the 2-DCI case, DMRS needs to be semi-statically partitioned, and each of the two DCIs can separately schedule a subset within the assigned DMRS port group. Also, each TP may schedule one or two TBs, and hence it seems reasonable to assume that each TP’s DCI can schedule its own TBs. When TBs are one-to-one mapped to CWs as in legacy LTE, it also seems necessary to re-define CW-to-layer mapping for each TP’s PDSCH. In addition, a TM definition needs to allow UE to do blind detection of up to two DL scheduling DCIs for normal transmissions. The DCI may include an indication to let UE know what DMRS group UE needs to assume for interpreting the antenna port field, the same indication may also be used for indicating a CSI-RS resource that are QCL with the DMRS ports indicated for the PDSCH. 
On the other hand, in the 1-DCI case, semi-static DMRS partition may not be necessary, but UE still needs to know which DMRS ports are from which TRPs, to make proper QCL assumptions. Semi-static DMRS partition can still resolve this issue, but in this case, a new DMRS mapping table design seems to be necessary, so that semi-static DMRS partition is taken into account for UE to be indicated with two separate subsets of DMRS ports from semi-statically partitioned DMRS port groups. When semi-static DMRS partition is not applied, the UE should be able to be indicated which subset of configured DMRS ports belongs to which TRP, in other words, which subset of configured DMRS ports should be assumed to be QCL with which of the configured CSI-RS resources. In one DCI case, CW-level partitioning may not be necessary between the TRPs, and hence CW-to-layer mapping may not need to be updated. 
Observation 2: For 2-DCI based control signalling enhancements, the specification impacts include DMRS group portioning, DMRS indication table, TM definition, etc. For 1-DCI based control signalling enhancements, the specification impacts include either a new DMRS mapping table or a new method to dynamically indicate which DMRS port subset is QCL with which CSI-RS. 
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CSI and Channel/Interference Measurement Enhancements
In the most general case, the two signals transmitted to a UE in the NC-JT manner may partially overlap in the frequency domain. The possible interference types are illustrated in Figure 1. In the figure, G1 and G2 respectively imply the time-frequency resource corresponding to the two TPs. 


Figure 1 Interference types
Depending on the scheduling decision, MCS should be selected differently considering these different interference types. For example, eNB may apply NC-JT for UE 1 in one subframe, but the eNB may decide to use DPS for UE 1in another subframe. In still other subframe, eNB may co-schedule UE 2 as well as UE 1. To cope with these various interference scenarios, the CSI feedback should be flexibly designed for NC-JT. For UE1’s feedback to facilitate NC-JT, 2 CSI-RS resources and three CSI-IM resources seem to be sufficient:
· A first CSI-RS resource to estimate the channel part of TP1;
· A second CSI-RS resource to estimate the channel part of TP2;
· A first CSI-IM resource to estimate the interference corresponding to interference types 1,2 and 3;
· A second CSI-IM resource to estimate the interference corresponding to interference type 4;
· A third CSI-IM resource to estimate the interference corresponding to interference type 5;
It is currently FFS how to configure the CSI-RS and CSI-IM to facilitate various measurement reporting for NC-JT from the UE, but it seems that we may need to consider a new CSI process comprising two CSI-RS and one CSI-IM. 
Observation 3: CSI process enhancement is necessary to support dynamic switching between NC-JT and other transmission methods.

On the other hand, rank reporting may also need improvements for NC-JT support. Suppose that TP1 and TP2 transmit a first and a second PDSCHs to a UE configured with NC-JT on a set of PRBs. Furthermore, the first PDSCH maps to L1 layers, and the second PDSCH maps to L2 layers. For NC-JT transmissions, eNB may need to know the best rank combination as well as total rank. 
Observation 4: Rank reporting enhancement may be necessary. 
Conclusions
This contribution has studied the specification impacts of the NC-JT, and made the following observations on the specification impacts of the NC-JT. 
Observation 1: DMRS port partitioning and associated CSI-RS configurations for QCL purpose is essential for NC-JT.
Observation 2: For 2-DCI based control signalling enhancements, the specification impacts include DMRS group portioning, DMRS indication table, TM definition, etc. For 1-DCI based control signalling enhancements, the specification impacts include either a new DMRS mapping table or a new method to dynamically indicate which DMRS port subset is QCL with which CSI-RS. 
Observation 3: CSI process enhancement is necessary to support dynamic switching between NC-JT and other transmission methods.
Observation 4: Rank reporting enhancement may be necessary. 
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