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Introduction
In RAN1 #96 meeting, the following consensus on multiple-PDCCH based multi-TRP/panel transmission have been reached.
	Agreement
For a UE supporting multiple-PDCCH based multi-TRP/panel transmission and each PDCCH schedules one PDSCH, at least for eMBB with non-ideal backhaul, support following restrictions: 
· The UE may be scheduled with fully/partially/non-overlapped PDSCHs at time and frequency domain by multiple PDCCHs with following restrictions:
· The UE is not expected to assume different DMRS configuration with respect to actual number of front loaded DMRS symbol(s), the actual number of additional DMRS, the actual DMRS symbol location and DMRS configuration type if the UE may be scheduled with full/partially overlapping PDSCHs by multiple PDCCHs. 
· The UE is not expected to have more than one TCI index with DMRS ports within the same CDM group for fully/partially overlapped PDSCHs 
· Full scheduling information for receiving a PDSCH is indicated and carried only by the corresponding PDCCH.  
· The UE is expected to be scheduled with the same active BWP bandwidth and the same SCS if the UE is expected to receive multiple PDSCHs simultaneously at given symbols.
· The number of active BWPs for a UE is 1 per CC 
· FFS: PDSCH mapping type from two co-scheduled PDSCHs
· FFS: Alignment of PRG-level grid from multiple TRPs
· FFS: How to ensure the same active BWP between multiple TRPs
· Note that rate matching mechanisms (if need) to support multi-DCI based NCJT will be discussed separately.



In this contribution, we discuss and provide our views on PDSCH resource allocation of multiple-PDCCH based multi-TRP/panel transmission.
Multiple-PDCCH based multi-TRP/Panel transmission
 For the scenario of multi-PDCCH based scheduling, dynamic coordination might not be feasible between co-scheduled TRPs, but the semi-static configuration for each participated TRP instead. 
In terms of PDSCH resource allocation, most of companies expressed that for NCJT transmission, to balance between UE complexity and NW scheduling flexibility, UE may expect, under such scenario, certain configuration restrictions, such as the ones made in Athens meeting. The restriction from last meeting agreement is that the UE is not expected to assume different DMRS configuration with respect to the actual number of front-loaded DMRS symbol(s), the actual number of additional DMRS, the actual DMRS symbol location and DMRS configuration type if the UE may be scheduled with full/partially overlapping PDSCHs by multiple PDCCHs. The motivation here is to ensure orthogonality between DMRS ports from different TRPs and minimize the inter-TRP interference. Per Feature Lead summary [1], our understanding is that such restriction is for PDSCH mapping type A+A from two co-scheduled PDSCHs. 
Observation 1	DMRS configuration restriction with respect to actual number of front loaded DMRS symbol(s), the actual number of additional DMRS, the actual DMRS symbol location and DMRS configuration type if the UE may be scheduled with full/partially overlapping PDSCHs by multiple PDCCHs is for PDSCH mapping type A+A.
For mini-slot based PDSCH transmission (i.e., mapping type B), corresponding configuration restriction is not considered yet. Supporting PDSCH mapping type B for NCJT transmission benefits PDCCH load balancing. In addition, multi-PDCCH based mTRP can be further considered in various traffic types, like eMBB and URLLC. The duration of PDSCH mapping type B is non-slot based and the starting position is more flexible which are quite different from mapping type A. Either PDSCH mapping type A+B or B+B shall be further studied separately on how it impacts the restrictions to be applied in multiple-PDCCH based multi-TRP/panel transmission. Consequently, we support to adopt PDSCH mapping type B in NCJT and then separately discuss cases of PDSCH mapping type A+B and type B+B.
Proposal 1	Support PDSCH mapping type B in multiple-PDCCH based multi-TRP/panel.
Proposal 2	Discuss the following PDSCH overlapping scenarios: 1) mapping type A + mapping type B, 2) mapping type B + mapping type B
[bookmark: _Hlk4658532]Due to non-ideal backhaul assumption, the behaviour of coordinated information exchange between participating TRPs shall be semi-statistic for NCJT. Especially for DMRS configuration information of different mapping types, it shall be indicated or restricted in advance since most of DMRS parameters is indicated by DCI signalling. In that sense, semi-statistically shared DMRS configuration information/restriction between TRPs is the way to go, so that orthogonality of DMRS-to-DMRS and DMRS-to-data can be kept, whenever it is desired. For either PDSCH mapping type A+B or B+B, we think the restriction shall be relatively different compared to mapping type A+A since mini-slot based PDSCH results in a more frequent occurrence of partially overlapped PDSCHs. Since the time duration of a PDSCH mapping type B can be 2, 4, or 7, it is more flexible to schedule the PDSCH location, including the starting symbol and the duration. In that sense, we shall restrict in advance that one DMRS OFDM symbol (OS) from a first PDSCH is overlapped/coincided with that from a second PDSCH in time domain, while another DMRS OS (if available) from the first PDSCH is non-overlapped/non-coincided with that from the second PDSCH. Meanwhile, the indicated DMRS REs (which OFDM symbol is restricted to either overlap with or without the other DMRS OS) coincided with data from the other participating TRP can be used for channel estimation with mTRP interference. By doing so, it would ease UE implementation on DMRS channel estimation.
Proposal 3	The following restrictions on partially overlapped PDSCHs should be applied
· [bookmark: _Hlk4655282]For PDSCH mapping type A + mapping type B, 
· constraining overlapped OS between one DMRS OS of PDSCH mapping type A and that of mapping type B in time domain, and;
· constraining overlapped REs in an OS between a DMRS of the first PDSCH and data RE of the second PDSCH.
· For PDSCH mapping type B+ mapping type B, 
· constraining overlapped OS between one DMRS OS of the first PDSCH and that of the second PDSCH in time domain.
· constraining overlapped REs in an OS between a DMRS of the first PDSCH and data RE of the second PDSCH.
Conclusion
Based on the discussion and analysis above, we have the following observation and proposal
Observation 1	DMRS configuration restriction with respect to actual number of front loaded DMRS symbol(s), the actual number of additional DMRS, the actual DMRS symbol location and DMRS configuration type if the UE may be scheduled with full/partially overlapping PDSCHs by multiple PDCCHs is for PDSCH mapping type A+A.
[bookmark: _GoBack]Proposal 1	Support PDSCH mapping type B in multiple-PDCCH based multi-TRP/panel.
Proposal 2	Discuss the following PDSCH overlapping scenarios: 1) mapping type A + mapping type B, 2) mapping type B + mapping type B.
Proposal 3	The following restrictions on partially overlapped PDSCHs should be applied
· For PDSCH mapping type A + mapping type B, 
· constraining overlapped OS between one DMRS OS of PDSCH mapping type A and that of mapping type B in time domain, and;
· constraining overlapped REs in an OS between a DMRS of the first PDSCH and data RE of the second PDSCH.
· For PDSCH mapping type B+ mapping type B, 
· constraining overlapped OS between one DMRS OS of the first PDSCH and that of the second PDSCH in time domain.
· constraining overlapped REs in an OS between a DMRS of the first PDSCH and data RE of the second PDSCH.
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