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[bookmark: OLE_LINK6]In RAN#75 plenary meeting,  the new work item of FeCoMP was approved  with the following detailed objectives [1]
· 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
In this contribution, we provide our view on specification design with respect to control signaling design for non-coherent JT. 
Discussion
DCI design principle
Since the DCI format is related with the transmission mode (TM), before the discussion of DCI design principle, the TM issue for non-coherent JT should be firstly discussed. For non-coherent JT, it can be performed in a new transmission mode or in an existing transmission mode. Note that coordinated multiple point (CoMP) transmission has been supported well with TM10 in the existing specification. Therefore, we suggest non-coherent JT is performed in TM10 so that minor specification changes could be achieved.
Proposal 1: TM10 is used for non-coherent JT. 
For TM10, the corresponding DCI format is DCI format 2D, where PQI, etc, are defined to support Rel-11 CoMP schemes such as DPS/DPB. When we design DCI for non-coherent JT, the following principles should be considered:
· UE blind detection and legacy function supporting
In the current specification, for TM10 PDSCH transmission, a UE should blindly detect two kinds of DCI format (i.e., DCI format 1A and 2D). For the DCI design of non-coherent JT, the DCI blind detection complexity of UE should not be increased. Therefore, for UEs that perform non-coherent JT, except for DCI format 1A, only one DCI format should be detected. That means the designed DCI should support both Rel-11 CoMP schemes and non-coherent JT 
For example, the existing DCI format 2D can enable Rel-11 CoMP schemes of DPS/DPB with single QCL assumption. While for non-coherent JT, multiple QCL assumptions may be needed. Thus, the DCI design corresponding to non-coherent JT should support both single and multiple QCL assumptions.
Proposal 2: The DCI design for non-coherent JT should follow at least the following principles:
· UE blind detection should not be increased
· Non-coherent JT should be supported along with legacy DPS/DPB
Essential aspects for DCI design
During the study item of FeCoMP [2],  a lot of  control signaling aspects with respect to PQI, resource allocation, number of CWs per TP, CW-to-layer mapping, MCS, etc, were identified as potential enhancements for non-coherent JT. In this section, according to the above DCI design principle, we analyze the essential aspects for DCI design. 
· Multiple QCL 
Non-coherent JT is defined as the MIMO layer(s) is performed from two or more transmission points (TPs) without adaptive precoding across the TPs. There is a case that different CWs are transmitted from different TPs. Consequently, DMRS antenna ports from one TP are no longer QCL with those from another TP. In addition, with the existing QCL assumption, it is difficult to decide which NZP CSI-RS resources are QCL with the DMRS ports that belong to different TPs. Therefore, a UE cannot assume all DMRS ports and CSI-RS resources as one QCL, which makes multiple QCL assumptions becomes an essential feature of non-coherent JT for DCI design.
· Independent resource allocation
Non-coherent JT has three resource allocation schemes, which are fully overlapped, partially overlapped and not overlapped, respectively. And the above three resource allocation schemes can be realized by independent resource allocation. Several benefits could be obtained as follows:
· Applicable for non-ideal backhaul scenarios
With independent resource allocation at each TP of the cooperating TPs, non-coherent JT can be applicable for both ideal and non-ideal backhaul links as no time-sensitive scheduling results are need to be exchanged between coordinating TPs. 
· Frequency selective gain
By independent resource allocation, each TP could schedule the best time-frequency resources to transmit data streams according to its own CSI. Then, frequency selective gain could be achieved by non-coherent JT. 
· Traffic load balance
From the view of traffic load, the flexibility and Traffic load balance can also be achieved by independent resource allocation according to different traffic load of each TP.  
Therefore, independent resource allocation for each TP/CW becomes could be an essential enhancement aspect for DCI design to achieve the above benefits and both single DCI and multiple DCIs approaches should be considered to realize it. 
·  DMRS grouping
As analyzed for multiple QCL, DMRS antenna ports from one TP are no longer QCL with those from another TP. In addition, the DMRS ports allocation to different TPs should be also considered to guarantee that  each TP uses different orthogonal DMRS ports. DMRS grouping, where each DMRS group have one QCL assumption, seems to be an essential approach to solve these issues for non-coherent JT. Further detailed discussion about this approach can be referred as in [3].   
Proposal 3: Non-coherent JT should support at least the following aspects:
· Multiple QCL
· Independent resource allocation
· DMRS grouping
Single and multiple DCIs
Single DCI and multiple DCIs are both potential approaches to support non-coherent JT. However, the specification impacts of them may be different. Table 1 summarizes the specification impacts and scenarios of single DCI and multiple DCI approaches as follows.
[bookmark: OLE_LINK4]Table 1. Single DCI vs. multiple DCI design for non-coherent JT 
	Approaches
	PQI and
QCL
	Resource allocation
	CW to layer mapping
	DMRS grouping
	DCI
transmission
	Signalling
overhead
	scenarios

	Single
 DCI
	Yes
	Yes
	Yes
	Yes
	No
	Low
	Ideal backhaul

	Multiple 
DCIs
	No
	No
	 No
	Yes
	Yes
	High
	Ideal and non-ideal



In summary, the control signalling overhead of multiple DCIs may be larger than that of one DCI design while it may has less specification impacts compared to one DCI design except for DCI transmission. For the transmission of multiple DCIs, multiple DCIs can be transmitted from the serving TP or from both serving and coordinated TPs respectively. If the multiple DCIs come from both serving and coordinated TPs, EPDCCH may be a good choice. In addition, multiple DCIs design is more flexible to support independent resource scheduling than single DCI design with non-ideal backhaul links.  
[bookmark: _Ref129681832]Conclusions
In this contribution, we present our views on the detailed enhancements for non-coherent JT. The followings are our proposals:
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 1: TM10 is used for non-coherent JT. 
Proposal 2: The DCI design for non-coherent JT should follow at least the following principles:
· UE blind detection should not be increased
· Non-coherent JT should be supported along with legacy DPS/DPB
Proposal 3: Non-coherent JT should support at least the following aspects:
· Multiple QCL
· Independent resource allocation
· DMRS grouping
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