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Introduction
In RAN #80 meeting, NR MIMO enhancement was approved as Rel-16 WID [1]. The scope of this WID was further updated in RAN #81 meeting [2], in which the following objectives for enhancements on multi-TRP/panel transmission with ideal and non-ideal backhaul were agreed:
	Enhancements on multi-TRP/panel transmission including improved reliability and robustness with both ideal and non-ideal backhaul:
· Specify downlink control signalling enhancement(s) for efficient support of non-coherent joint transmission
· Perform study and, if needed, specify enhancements on uplink control signalling and/or reference signal(s) for non-coherent joint transmission
· Multi-TRP techniques for URLLC requirements are included in this WI.


In RAN 1 #94bis meeting [3], the following agreement related to enhancements on multi-TRP/panel transmission was achieved: 
	Agreement
For eMBB multi-TRP/panel transmission down-select among the following in RAN1#95:
· Alt0: Support only single PDCCH design
· FFS: Whether multiple PDCCH design is also needed 
· Alt1: Support only multiple PDCCH design
· FFS: Whether single PDCCH design is also needed 
· Alt2: Support both multiple PDCCH and single PDCCH design
· FFS: PDCCH design for URLLC


In this contribution, we provide our views on the above down-selection for eMBB multi-TRP/panel transmission.
Discussion	
In RAN 1 #94bis meeting, both multiple PDCCH based and single PDCCH based multi-TRP/Panel DL transmissions were discussed, summarized as:
· Case 1: Multiple PDCCHs each scheduling a respective NR-PDSCH where each NR-PDSCH is transmitted from a separate TRP.
· Case 2: Single PDCCH schedules a single PDSCH where separated layers are transmitted from separated TRPs/Panels
For Case 2, only a single DCI is transmitted, therefore it has less impact on RAN2. Meantime, it can minimize the changes at UE side from Rel-15 implementation compared to Case 1. However, since only one DCI can be used, this case is only suitable for ideal backhaul scenario due to the limitation of backhaul delay. While for Case 1, since multiple PDCCHs can be utilized, it is applicable to both ideal backhaul and non-ideal backhaul scenarios. Moreover, with multiple PDCCHs, the robustness of PDSCH transmission as well as the flexibility of resource allocation can be improved. Since each case has its suitable scenario and advantages, we have the following proposal:
Proposal 1: Both multiple PDCCH and single PDCCH design should be supported for eMBB multi-TRP/panel transmission.
For Case 1, there are still many open issues such as multi-DCI design, multi-DCI detection at UE side, HARQ process, ACK/NACK feedback, etc. Moreover, the impact of Case 1 on RAN2 and UE implementation are not clear. Therefore, the above aspects should be carefully considered in the design of multiple PDCCH transmission. 
Proposal 2: For multiple PDCCH based multi-TRP/Panel DL transmissions, the following aspects should be considered:
· Multi-DCI design
· Multi-DCI detection
· HARQ process
· Methods to minimize the impact on RAN 2 specification
Summary 
In this contribution, we provide our views on enhancements for eMBB multi-TRP/panel transmission. Based on our observations, we have the following proposals:
Proposal 1: Both multiple PDCCH and single PDCCH design should be supported for eMBB multi-TRP/panel transmission.
Proposal 2: For multiple PDCCH based multi-TRP/Panel DL transmissions, the following aspects should be considered:
· Multi-DCI design
· Multi-DCI detection
· HARQ process
· Methods to minimize the impact on RAN 2 specification
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