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1. Multiple-PDCCH based multi-TRP/Panel transmission
[Draft Offline Proposal 1]:  With regarding to PUCCH resource group for M-DCI NCJT transmission, select one of following options in RAN1#98bis,	Comment by Huawei: Agreement of RAN1#98

Option 1 (9): CMCC, Lenovo, ZTE, LG, Intel, CATT, China Telecom, Qualcomm, MTK
Option 2 (8): Vivo, Samsung, Nokia, Panasonic, DOCOMO, Ericsson, Apple, HW
· Option 1: Support configuring explicit PUCCH resource grouping over resource or resource sets
· Option 2: Support implicit PUCCH resource grouping up to NW implementation whereas PUCCH may or may not be overlapped.
[Draft Offline Proposal 2]:  For multi-PDCCH based multi-TRP/panel transmission, 
· Alt1: the UE can multiplex overlapped PUCCHs or overlapped PUCCH and PUSCH, only if associated HigherLayerIndexPerCORESET for overlapped PUCCH(s) or PUSCH have same value. Otherwise dropping rule shall be applied according to pre-defined priority.	Comment by Huawei: OPPO, LG, Lenovo, DOCOMO, HW, Spreadtrum, Panasonic, SS
· Alt2: the UE can multiplex overlapped PUCCHs or overlapped PUCCH and PUSCH, only if associated HigherLayerIndexPerCORESET of overlapped PUCCH(s) or PUSCH have the same value. And the UE does not expected to be indicated with overlapping PUCCH resources or overlapping PUCCH and PUSCH, if associated HigherLayerIndexPerCORESET have different values.	Comment by Huawei: Intel, Qualcomm, ZTE, MTK
· Alt3: UE doesn’t expect a PUCCH or PUSCH overlapping with more than one PUCCHs conveying HARQ-ACK.	Comment by Huawei: Vivo
· Alt4: PUCCH/PUSCH collision between different TRPs can be avoided by implementation and UE doesn’t expect overlapping PUCCHs/PUSCHs toward different TRPs. For PUCCH/PUSCH toward the same TRP, Rel-15 multiplexing rules apply.	Comment by Huawei: E//, MTK, Nokia, Intel, Apple
[Updated Proposal 2]:  
For multi-PDCCH based multi-TRP/panel transmission, when separated A/N feedback is enabled, the UE can multiplex a PUCCH conveying A/N with overlapped PUCCH/PUSCH conveying CSI/SR if associated TRPs for overlapped PUCCH/PUSCH are the same, and Rel-15 multiplexing rules are applied to the UE. 
· Alt1: if overlapped PUCCHs or overlapped PUCCH/PUSCH toward different TRPs, pre-defined dropping rule(s) shall be applied to drop PUCCH/PUSCH toward one of TRPs. FFS exact details of rule(s) 
· Alt2: UE does not expect overlapped PUCCHs or overlapped PUCCH/PUSCH toward different TRPs. FFS how to capture such restriction in spec 
· Note that associated RRC impact related to either Alt 1 or Alt 2, if needed, will be determined in RAN1 98bis 

[Draft Offline Proposal 4]: For joint HARQ-ACK codebook among M-TRP, down-select one from following options for the last DCI determining the PUCCH resource:  	Comment by Huawei: Draft offline proposal 3 of FL summary from RAN1#98 

Spreadtrum, OPPO, Panasonic, QC, Ericsson, Intel, ZTE, DOCOMO, Lenovo, Vivo, Samsung, CATT, Nokia
· Alt1: DCIs are first indexed in an ascending order of higher layer indexes per CORESET for a same PDCCH monitoring occasion and a same serving cell, then indexed in an ascending order across serving cell indexes for a same PDCCH monitoring occasion, and finally indexed in an ascending order across PDCCH monitoring occasion indexes.
· Alt2: DCIs are first indexed in an ascending order across serving cell indexes for a same PDCCH monitoring occasion and a same higher layer index per CORESET, then indexed in an ascending order across PDCCH monitoring occasion indexes with a same higher layer index per CORESET, and finally indexed in an ascending order across higher layer indexes per CORESET.

[Draft Offline Proposal 8]: The candidate values of higher layer parameter HigherLayerIndexPerCORESET are [0:1: M], 	Comment by Huawei: To address following FFS from RRC parameter discussion
[0:1:M] FFS M>1

Alt1: Spreadtrum, OPPO, LGE, Panasonic, QC, Ericsson, Intel, ZTE, Lenovo, Vivo, Samsung, ITRI, MTK, CATT, 
Alt2:  DOCOMO, Nokia
· Alt1: M=1
· Alt2: M=3

[Draft Offline Proposal 14]: For multi-DCI based multi-TRP, if the time offset between the reception of the DL DCI and the corresponding PDSCH is less than a threshold, UE could assume that the DM-RS ports of PDSCH are QCL-ed with the RS(s) in the TCI state with respect to the QCL parameter(s) used for PDCCH of the lowest CORESET index among CORESETs configured with the same value of HigherLayerIndexPerCORESET. 	Comment by Huawei: Support (13): Spreadtrum, OPPO, QC, Ericsson, Intel, ZTE, DOCOMO, Lenovo, Vivo, ITRI, CATT, Nokia, HW
No: Apple, Samsung
FFS proposed by LGE, QC, Intel
· FFS: whether/how to ensure that the UE can receive two PDSCHs simultaneously  


2. Single-PDCCH based multi-TRP/panel based DL transmission 

[Draft Offline proposal 18] For single-PDCCH based multi-TRP/panel transmission supported by Rel-16 UE, at least for single front-load symbol and SDM scheme: 
· Proposal 18-1: for layer combinations of 1+1, 2+1, 2+2, down-select one alternative from following: 	Comment by Huawei: Alt1 (9): OPPO, LGE, Panasonic, QC, Intel, Lenovo, SS, CATT, vivo
Alt2 (4): QC, ZTE, Nokia, HW
· Alt 1: support existing Rel-15 DMRS entries only, i.e. 
· For DMRS type 1, {0,2},{0,1,2},{0,1,2,3} with 2 CDM groups without data
· For DMRS type 2, {0,2}, {0,1,2}, {0,1,2,3} with 2 CDM groups without data, {0,1,2}, {3,4,5}, {0,1,2,3} with 3 CDM groups
· Alt 2: support DMRS entry {0,2} with 3 CDM groups without data for DMRS type 2, in addition to Alt 1 
· Alt 3：support DMRS entries, e.g. {1,2},{0,3},{0,1,3},{0,1,4,5}, etc., in addition to Alt 1
· Proposal 18-2, for layer combination 1+2, down-select one alternative from following:  	Comment by Huawei: Alt 1 (9): SS, Lenovo, vivo, CATT, Panasonic, E///, Apple, OPPO, CMCC
Alt 2 (2): LGE, QC
Alt 3 (1): HW
Alt 4 (3): ZTE, Qualcomm, Nokia
· Alt 1: support DMRS entry{0,2,3} with 2 CDM groups without data, and legacy DMRS entry {3,4,5} with 3 CDM groups without data for DMRS type 2
· Alt 2: support DMRS entry {2,0,1} with 2 CDM groups without data, and legacy DMRS entry {3,4,5} with 3 CDM groups without data for DMRS type 2
· Alt 3: support DMRS entries {0,2,3} with 2 and 3 CDM groups without data, and legacy DMRS entry {3,4,5} with 3 CDM groups without data for DMRS type 2
· Alt 4: support DMRS entries {2,0,1} with 2 and 3 CDM groups without data. and legacy DMRS entry {3,4,5} with 3 CDM groups without data for DMRS type 2

[Draft Offline proposal 20] When 2 TCI states are indicated by a TCI code point, at least for DMRS type 1 and type 2 for eMBB, if indicated DMRS ports are from two CDM groups, the first TCI state corresponds to the CDM group of the first antenna port indicated by the antenna port indication table.	Comment by Huawei: To address following FFS
FFS: the definition of the first or second indicated CDM group

Yes: Spreadtrum, LGE, QC, E///, ZTE, DCM, Lenovo, vivo, SS, Nokia, HW
No: Intel

[Draft Offline proposal 22] For single-PDCCH based multi-TRP/Panel transmission, the number of bits of TCI field in DCI is 3 if higher layer parameter tci-PresentInDCI is enabled. 	Comment by Huawei: To address following FFS point
FFS whether increasing the number of bits of TCI field in DCI”
3 bits: All 


[Draft Offline proposal 23] Support two PTRS ports for single-PDCCH based multi-TRP/Panel transmission if two TCI states are indicated by one TCI code point, whereas the first/second PTRS port is associated with the lowest indexed DMRS port within the DMRS ports corresponding to the first/second indicated TCI state, respectively  	Comment by Huawei: Yes (8); OPPO, Lenovo, ZTE, HW, LGE, Apple, Qualcomm, Ericsson
Postpone (1): SS
· Note that whether supporting two PTRS ports is subject to UE capability
· FFS whether/how to support two TCI states indicated by the TCI code point are associated with single PTRS port 

3. PDSCH reliability/robustness enhancement with multi-TRP/panel/beam

[Draft Offline Proposal 26]: For single-DCI based M-TRP URLLC scheme 2b, support following design with respect to: 
· Proposal 26-1: 	Comment by Huawei: Option 1: Ericsson, QC, LGE, CMCC, HW, Apple, Intel, ZTE, Motorola, CATT, Nokia
Option 2:  Vivo, Samsung
· Option 1: The RBs allocated to the PDSCH associated with the first TCI state in the TCI code point are used for TBS determination with single MCS indication, while same TBS and modulation order can be assumed for the RBs allocated to PDSCH associated with the second TCI state.  
· Option 2: The minimum RBs allocated to the two PDSCHs is used for TBS determination with single MCS indication, while same TBS and modulation order can be assumed for the RBs allocated to the other PDSCH.
· Proposal 26-2: For a RV sequence to be applied to RBs associated with two TCI states sequentially, 	Comment by Huawei: Opt.1: Ericsson, HW, Nokia, OPPO, Apple, Intel, Motorola, Nokia
Opt.2: QC, Intel, CATT
Option 3: LGE
Option 4: ZTE	Comment by Huawei: {0, 0}: Ericsson, QC
{0, 2}: Ericsson, QC, Nokia, HW
{0, 3}: HW
{2, 3}: QC, Nokia
{1, 3}: Ericsson, QC
{3, 1}: Nokia
· Option 1: RVid indicated by the DCI is used to select one out of four RV sequence candidates, whereas sequences are predefined in spec (FFS exact sequences)
· Option 2: RVid indicated by the DCI is used to select one out of four RV sequence candidates, whereas more than four sequences are predefined in spec (FFS exact sequences) and the mapping between the value of RVid and a RV sequence are RRC configured
· Option 3: two RV fields in DCI are used to indicate two RVs of that RV sequence,  when maxNrofCodeWordsScheduledByDCI is configured to 2
· Opotion 4: RVid indicated by the DCI is to indicate RV value for RBs associated with the first TCI state (Same as Rel-15). The RV value for RBs associated with the second TCI sate is equal to RVid + offset. The offset is higher layer configured.


[Draft Offline Proposal 27]: For single-DCI based M-TRP URLLC scheme 3, support following design with respect to 
· 27-1:  Select one of the following dynamic indication methods:	Comment by Huawei: From Email Discussion after RAN1 98
From Email Discussion after RAN1 98
Opt.1-1: Vivo
Opt.1-2: Ericsson, Fujitsu, Panasonic, NEC, Intel
Opt.1-3: HW
Opt.2: Oppo, Lenovo, ZTE, QC, NTT, Nokia, Apple, LG,  Spreadtrum, Ericsson, Docomo, Motorola, 
Opt.3: Samsung
· Option 1: It is dynamically indicated 
· Option 1-1: reusing the indication mechanism for PUSCH repetition in eURLLC
· Option 1-2: TDRA indication is enhanced to additionally indicate the number and symbol locations of PDSCH transmission occasions by using PDSCH-TimeDomainResourceAllocation field.
· The maximum number of repetition is [2 or 4]	Comment by Huawei: 2: Ericsson; 4: Panasonic
· Option 1-3: it is determined by the allocated PDSCH length L and/or starting symbol S using pre-defined value:
· E.g K = 4 for L = 2 and S<=6, otherwise, K = 2
· Option 2: It is implicitly determined by the number of TCI states indicated by a code point whereas one TCI state means one transmission occasion repetition and two states means two transmission occasion repetition.
· Option 3: The total number of repetitions is determined by X times the number of TCI states Y indicated by a code point, i.e. X*Y 
· If X=1, one TCI state implies one transmission occasion and two TCI states means two transmission occasions  
· FFS: whether/how X>1 to be supported  

[Draft Offline Proposal 28]: For single-DCI based M-TRP URLLC scheme 4, support following design with respect to 
· 28-1:  For repetition time indication, down-select one from following options:	Comment by Huawei: From email discussion after RAN1 98
Opt.1: Ericsson, Fujitsu, Vivo, CATT, QC, NTT, Nokia, Panasonic, NEC, Intel, DOCOMO
Opt.2: Oppo, Samsung, Lenovo, ZTE, Apple, KDDI, LG, HW, Spreadtrum, Motorola
· Option 1: TDRA indication is enhanced to additionally indicate the number and symbol locations of PDSCH transmission occasions by using PDSCH-TimeDomainResourceAllocation field.  
· Option 2: By high-layer signaling following Rel-15 mechanism
· 28-4: For TCI state mapping to PDSCH transmission occasions repetitions, down-select one from following options:	Comment by Huawei: From FL summary of RAN1 98
Opt.1: Ericsson, Samsung, Lenovo, NTT, HW, QC, DOCOMO, vivo
Opt.2: Oppo, ZTE, Xiaomi, Motorola
Opt.3: Vivo, LGE, Intel
Opt 4: CATT
· Option 1: support Cyclical mapping, e.g. i.e.TCI states #1#2#1#2 are mapped to 4 transmission occasions repetitions if 2 TCI stats are indicated 
· Option 2: support Sequential mapping, e.g. i.e. TCI states #1#1#2#2 are mapped to 4 transmission occasions repetitions if 2 TCI stats are indicated
· Option 3: both option 1 and 2 are supported and switched by higher layer signaling
· Option 4: cyclical mapping with two consecutive slots allocated for TCI state 0 and the next two consecutive mini-slots/slots allocated for TCI state 1 and cyclically within the K repetition occasions, i.e., TCI states#1#1#2#2#1#1#2#2 are mapped to 8 repetitions if 2 TCI states are indicated.

[Draft Offline Proposal 29]: For single-DCI based M-TRP URLLC schemes, support following principles of indication to differentiate schemes 1a/2a/2b/3/4, from the UE perspective: 	Comment by Huawei: Support: QC, vivo
Object: Nokia
· SDM scheme 1a is differentiated from schemes 2a/2b/3/4 by the number of CDM groups of indicated DMRS ports, i.e. 2 CDM for SDM scheme 1a and 1 CDM for other schemes

