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Discussion and decision
1 Introduction

A new work item on FeCoMP was approved in RAN#75 with focus on NC-JT schemes. During SI on FeCoMP, it has been shown that NC-JT schemes provide performance gain and increases system user experience. In [1], the work item aims to specify the enhancements identified during FeCoMP study item. The detailed objectives are as follows.

· Specify enhancements to support non-coherent joint transmission (JT) schemes [RAN1]

· Support of a new QCL assumption for DM-RS antenna ports

· Support of control signaling enhancements to assist QCL,PDSCH REs mapping and resource allocation

· Support possible CSI feedback enhancement
This contribution considers QCL enhancement for DMRS antenna ports. 
2 Discussions 
As in any CoMP discussions, CSI feedback, control signaling and transmission schemes may need to be differently designed dependent upon the backhaul link assumptions. The NC-JT may work in both cases of ideal and non-ideal backhaul. However, the scheduling and feedback delay effects involved with non-ideal backhaul do not seem to be well investigated, and hence it is proposed to consider only ideal backhaul in this WI. 
In the ideal backhaul, the multiple PDCCHs for NC-JT can be transmitted from a single TRP for scheduling the two TRP packets; and in addition the CSI report can also be transmitted to the TP that transmits PDCCH. 

Proposal 1: For specification support in this WI consider ideal backhaul.
Given the ideal backhaul assumption, for NC-JT control signaling, two approaches are applicable. 

· Approach 1: Single DCI approach

· Approach 2: Multiple DCI approach

The pros and cons of the two approaches were investigated in TR36.741 [2]. For the specifications in this WI, more analysis seems to be necessary. 
Approach 1 may work either with (method 1) semi-static DMRS port partition or with (method 2) dynamic DMRS port partition based on legacy CW-to-layer mapping. In both cases, one TB (CW) needs to be associated with one TP or one DMRS port group. 

When (method 1) is applied, a new DMRS port indication table needs to be designed for handling the semi-static DMRS port partition; and also an indication methods for additional CW-to-layer mapping method needs to be designed for initial transmissions. In the legacy specifications, the layers are partitioned into CWs differently dependent upon the transmission rank, as shown below:

· Rank1: L0 ( CW0

· Rank2: L0 ( CW0, L1 ( CW1

· Rank3: L0, L1 ( CW0, L2 ( CW1

· …

In addition, the layer to DMRS port mapping was static, in that up to 8 layers involved in a MIMO transmission are mapped DMRS ports to the order of 7, 8, 9, 10, 11, 12, 13, 14, 15. However, when the semi-static DMRS port partition is applied, the DMRS port indication table and the CW-to-layer mapping need to be able to handle single-CW multi-layer transmissions for initial transmissions, as well as the existing CW to layer mapping combinations. There could be two ways of handling this. In one method (method 1-1), two DMRS port indication fields are defined for NC-JT transmission scheme, one field per DMRS port group. The DCI may also include information on how to turn each field on and off. In another method (method 1-2), one DMRS indication table is newly designed, to cope with NC-JT. In this case, the indicated DMRS port values for each rank needs to be updated, according to the semi-static DMRS port grouping. This method does not seem to be flexible and future proof, in that it requires design of multiple DMRS port indication tables to support multiple DMRS port grouping methods, and can be less prioritized. 
When (method 2) is applied, the existing CW-to-layer mapping and DMRS port indication table may be reused, and the UE may assume that different CWs are from different TPs, with an additional indication of QCL assumptions, e.g., via modifying PQI design. A drawback of this approach is less flexibility, e.g., it is not possible to schedule rank-2 from one TP. 

When multiple DCI approach is adopted, each DMRS port group will be associated with a DCI. Each DCI will carry information which DMRS port group UE needs to assume for the DL reception. The DMRS indication and CW-to-layer mapping can be designed to support a single CW allocation per DCI, which does not seem to require much specification efforts. 
With regards to the PQI enhancement, no PQI enhancement seems to be necessary except for Approach 1 method 2. When DMRS port group is associated with a single QCL resource, dynamic indication may not be necessary; in which case PQI does not need to be included in the DCI. When DMRS port group is associated with multiple QCL resources, the PQI may be indicated per DCI (similarly to DCI format 2D), and no further enhancement of PQI seems to be necessary. 
With regards to the HARQ-ACK related enhancements, none of these approaches require any new spec. 

Among these approaches, the least specification impacts may be achieved with approach 1 in conjunction with dynamic DMRS port partition based on legacy CW-to-layer mapping. However, this method seems to have drawback of less flexibility in terms of scheduling and less extendable when considering the complexity related to PQI optimization. The second least specification impacts may be achieved with approach 2. Approach 2 seems to provide good flexibility and small specification impact, and overall approach 2 is preferred. 

3 Conclusions
In this contribution specification impacts to the control signaling to support NC-JT were discussed. The alternative methods considered in this contribution are summarized below:
· Approach 1 Single DCI approach
· Method 1: Semi-static DMRS port grouping

· Method 1-1: Two DMRS port indication fields, one field per DMRS port group
· Method 1-2: A new DMRS port indication field to jointly indicate the multi-TRP DMRS ports

· Method 2: Dynamic DMRS port grouping based on the legacy CW-to-layer mapping 

· Existing DMRS indication can be reused, but PQI needs to be newly optimized.

· Approach 2 Multiple DCI approach

· New DMRS indication table and CW-to-layer mapping methods for supporting DMRS port grouping
Considering pros and cons of these alternative methods, the following is proposed:
Proposals:

· A semi-static DMRS port grouping is supported.
· A UE can receive up to 2 DCIs scheduling a PDSCH in a subframe, each associated with one DMRS port group.

· Each DCI is associated with one DMRS port group and indicates identity of DMRS port group. 

· Each DCI schedules one CW, which are mapped onto the DMRS ports in the indicated DMRS port group.

· PQI, if supported, indicates one of the QCL resources configured for the DMRS port group by RRC.
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