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Discussion and Decision
1
Introduction
In RAN planery #75 meeting FeCoMP is agreed as a WI, NCJT will be specified in R15 LTE. According to agreement arrived at RAN1 #88 meeting shown as below, to determine the number of CWs per TP for NCJT, single DCI approach vs multiple DCI approach needs to be discussed:
	Agreements: 
· Number of CWs per TP
· This category comprises schemes where the number of CWs per TP is considered. Since CW-to-layer mapping is tightly depended on the number of CWs that can be transmitted by each coordinated TP, it is necessary to determine the number of CWs for each TP firstly. Potential specification enhancements under this category may include one or more of the following:
· Approach 1: Single DCI approach - each TP can be restricted to transmit one CW.

· Approach 2: Multiple DCI approach - up to one or two CWs per TP.
· Approach 1 could save the signaling overhead since each TP is restricted to transmit one CW and the existing UE capability can also be used when only two TPs are involved in non-coherent transmission

· Approach 2-1 considers up to two CWs per TP. In such case, the existing DCI design can be reused and achieve minor specification changes while the ACK/NACK should be considered for more than two CWs at the UE side. 

· Approach 2-2 considers one CW per TP. In such case, the DCI design needs to be changed but ACK/NACK design of LTE can be reused.


Besides, CW to layer mapping and resource allocation enhancement for NCJT are also related to the single DCI vs multiple DCI discussion. In this paper, we will share our understanding of the problem and discuss the pros and cons of these two approaches.
2
Discussion  
Number of CW per TP, CW to layer mapping and resource allocation enhancement need to be determined to enhance CoMP with NCJT, and these three topics are all related to the single DCI vs multiple DCI approach comparison. From our perspective, the comparison involves three factors, the UE capability requirement, the implementation flexibility and the specification complexity.
· In current LTE design, UE only supports one DCI reception for one component carrier. In addition, UE supports up to 2 codewords processing. Multiple DCI approach brings new capability requirements to UE implementation, especially when NCJT from multiple TPs and each TP can transmit up to 2 codewords, UE will face big processing burden, though this approach provides the best flexibility of NCJT and requests small specification effort. Question is if UE capability could remain when single DCI approach is adopted. Unfortunately, UE capability needs to be upgraded even if single DCI approach is selected as long we want to keep the flexibility of NCJT implementation, such as supporting up to 2 codewords for each of the TP or supporting more than two TPs in NCJT. 

· To apply the NCJT with best flexibility within current LTE framework, multiple DCI approach is better than the single DCI approach. Because with multiple DCI approach, signalling between different TPs is decorrelated somehow. Resource allocation can be independently indicated, more codewords can be supported with minor specification modification on HARQ feedback design. However, as mentioned above the multiple DCI approach brings new capability requirements to UE implementation. Question is then if single DCI approach could allow us keep the flexibility while suppress the UE side capability enhancement requirements. In our understanding, it is possible but would require a lof of specification effort. 
· In theory, the best tradeoff between flexibity of NCJT implementation and UE capability rehancement requirement can be attained as long we spend enough effort and have thorough discussion. However, it is decided only three meetings and in total 4 TU are allocated for the whole FeCoMP WI. Beside the single DCI vs multiple DCI decision, detail enhancement on the signalling and the design specifics also need to be done. Moreover, CSI enhancement and QCL enhancement could also need to be discussed during the time. Therefore, quick decision is needed.  
Considering the specification complexity while trying to attain the tradeoff between implementation flexibility and UE capability enhancement requirement, we propose the multiple DCI approach with one codeword per TP constraint. with this proposal, UE needs to support multiple DCI reception but as in total there is only one codeword per TP, the incremental processing burden should be small. In addition, HARQ feedback (ACK/NACK processing) can remain unchanged with this proposal. Although small modification of current DCI design to limit the transmit codeword number is evitable, the specification effort should be under control. From the flexibility perspective, as independent resource allocation can be achieved with multiple DCI design, overlapping, non-overlapping, partial overlapping schemes can all be supported. Therefore we propose the multiple DCI approach with one codeword per TP constraint to be supported in FeCoMP.
Proposal: multiple DCI approach with one codeword per TP constraint should be supported. 
3
Conclusions
In this paper, we discuss the single DCI and multiple DCI approach for NCJT control signalling enhancement. Based on a high level overview of specification complexity, implementation flexibility and UE capability requirement, we come to the following proposal. 

Proposal: multiple DCI approach with one codeword per TP constraint should be supported. 
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