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1. Agreement on Wednesday

Agreement
For multi-DCI based multi-TRP/panel transmission, the total number of CWs in scheduled PDSCHs, each of which is scheduled by one PDCCH, is up to 2.

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.


Agreement
For multiple-PDCCH based multi-TRP/panel transmission, rate matching, puncturing, and pre-emption mechanisms shall be studied/enhanced if need, e.g. ratematchpattern, DMRS ports, ZP/NZP CSI-RS, SSB, configured CORESET, lte-CRS-ToMatchAround, pre-emption indications. 
· to be discussed and down-selected in RAN1#96bis


Agreement
For TCI state configuration in order to enable one or two TCI states per a TCI code point,
· MAC-CE enhancement to map one or two TCI states for a TCI code point where further detailed design is determined in RAN2.
· FFS whether increasing the number of bits of TCI field in DCI
Include in LS to RAN2 (Huawei, Min)

2. Offline Discussion on Wednesday

M-DCI
[Offline Agreement] Proposal 3:  To support multiple-PDCCH based multi-TRP/panel transmission with intra-cell (same cell ID) and inter-cell (different Cell IDs), at least for eMBB with non-ideal backhaul, following RRC configuration can be used to link multiple PDCCH/PDSCH pairs with multiple TRPs
· one CORESET in a “PDCCH-config” corresponds to one TRP 
· FFS whether to increase the number of CORESETs per “PDCCH-config” more than 3
FFS: UE monitoring/decoding behavior for multiple PDCCHs.

M-DCI 
[Offline Agreement] Proposal 5-1: For separated ACK/NACK payload/feedback for received PDSCH, 
· PUCCH resources conveying ACK/NACK feedback can be TDM with separated HARQ-ACK codebook. 
· FFS TDM within a slot 
· FFS: the format of PUCCH from multiple TRP shall be same or different 
For issues related to PUCCH resources, study following: 
· FFS: if PUCCH resources conveying ACK/NACK feedback are overlapped at time, whether predefined dropping rule is needed to drop ACK/NACK feedback.
· FFS: how to handle ACK/NACK overlapping with CSI reporting for different TRPs 
· FFS: how to handle PUCCH overlapping with PUSCH at the time domain for different TRPs
· FFS: whether the UE can assume simultaneous ACK/NACK transmission from multiple PUCCH resources, and associated details of configurations/indication/UE capability.  

URLLC
[Draft for offline] Proposal 10
To facilitate further down-selection for one or more schemes in RAN1 96bis, schemes for multi-TRP based URLLC scheduled by single DCI at least can be clarified as following: 
1. Scheme 1 (SDM):  n (n<=Ns) TCI states within the single slot, with overlapped time and frequency resource allocation across different spatial layers, i.e., layer sets   
0. For multiple layers/layer sets transmission 
0. [bookmark: _GoBack]Each layer set is associated with one TCI and one set of DMRS port(s)
0. single RV (lower coding rate) or multiple RVs (higher coding rate) can be used across layer sets   
0. In case of single RV, different coded bits are mapped to different layer sets with the same mapping rule as in Rel. 15
0. In case of multiple RVs, the RVs corresponding to different layer sets can be the same or different
0. Same MCS is used
0. For single layer transmission 
1. The layer is associated with n TCI
1. Scheme 2 (FDM): n (n<=Nf) TCI states within the single slot, with non-overlapped frequency resource allocation, i.e., RB sets  
1. Each RB set is associated with one TCI
1. Single RV (lower coding rate) or multiple RVs (higher coding rate) can be used across RB sets 
· In case of single RV, different coded bits are mapped to different RB sets with the same mapping rule as in Rel. 15
· In case of multiple RVs, the RVs corresponding to different RB sets can be the same or different
· Same MCS with same single or multiple DMRS port(s) are used.
· Scheme 3 (TDM): n (n<=Nt1) TCI states within the single slot, with non-overlapped time resource allocation
· Each transmission occasion of the TB has one TCI and one RV with the time granularity of mini-slot. 
· All transmission occasion (s) within the slot use a common MCS with same single or multiple DMRS port(s).  
· RV/TCI state can be same or different among transmission occasions. 
· FFS channel estimation interpolation across mini-slots with the same TCI index
· Scheme 4 (TDM): n (n<=Nt2) TCI states with K (n<=K) different slots. 
· Each transmission occasion of the TB has one TCI and one RV.  
· All transmission occasion (s) across K slots use a common MCS with same single or multiple DMRS port(s) 
· RV/TCI state can be same or different among transmission occasions. 
· FFS channel estimation interpolation across slots with the same TCI index
Note that M-TRP/panel based URLLC schemes shall be compared in terms of improved reliability, efficiency, and specification impact.



3. General Plan for RAN1 96bis

RAN1-96bis Xi An 
· Companies are free and also strongly encouraged to discuss and elaborate issues of M-TRP/panel transmission, in order to establish the majority interest/view
· Multiple-PDCCH based design 
· Remaining open issues identified from agreements or from FL summary [1], as examples: 
· for DL, 
· UE behavior for monitoring Multi-PDCCH or BD restrictions
· Rate matching/puncturing if needed
· FFS points identified during online/offline discussion 
· For UL 
· UL TRP differentiation 
· Some remaining issues for separated ACK/NACK feedback   
· Single-PDCCH based design
· Remaining open issues identified from agreements or from FL summary [1], e.g. TCI state 
· Kick off DMRS port discussion, if DMRS port indication/table enhancement is agreed to be needed in Rel-16. 
· Generally we can strive to finalize design no late than RAN1 97 for multiple DMRS tables (if needed). 
· URLLC with Multi-TRP/panel 
· only for PDSCH
· Start to down-selection and merging schemes in RAN1 96b
· Likely summarize some evaluation results from companies, if available  
· Generally we can strive to finalize design no late than RAN1 97 for PDSCH URLLC, at least for FR1 



4.	Appendix

[1] R1-1903541	“Summary of AI: 7.2.8.2 Enhancements on Multi-TRP/Panel Transmission of Offline Discussion”, Huawei, HiSilicon
