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Enhancements to multi-TRP/panel transmission is a key part of the Release 16 WI on NR MIMO enhancement [1]. It covers enhancement to both eMBB and URLLC transmissions from multiple TRPs or multiple panels.  In this contribution, we present our views on multi-TRP transmission for both eMBB and for URLLC in the DL direction following the discussion of RAN1#97, 98 and 98bis [2][3][4]. 

Multi-TRP/panel transmissions for eMBB 
Multi-DCI based transmission
PUCCH resource configuration 

The RAN1#98bis agreements concerning PUCCH resource configuration and transmission are as follows: 
Agreement
For M-DCI NCJT transmission, each PUCCH resource may be associated with a value of higher layer index per CORESET
· FFS: Additional restriction such as TDM PUCCH transmission across different higher layer index per CORESET
· FFS: Details on association

Agreement
For multi-PDCCH based multi-TRP/panel transmission, when separated ACK/NACK feedback is enabled, 
· PUCCH/PUSCH collision between different TRPs can be avoided by implementation and UE doesn’t expect overlapping PUCCHs/PUSCHs transmission toward different TRPs. For PUCCH/PUSCH transmission toward the same TRP, Rel-15 multiplexing rules apply. 
· Note that PUCCH resources can be associated with values of higher layer index per CORESET so that indices may be used to differentiate TRP to determine whether there is overlapping among TRPs. PUSCH can be differentiated by scheduling CORESET in terms of targeted TRP. 

It was agreed that each PUCCH resource may be associated with a value of higher layer index per CORESET, but how to associate a value of higher layer index per CORESET is FFS. It should be discussed and determined in this meeting. Below we provide our analysis on this issue.
The PUCCH resource carrying HARQ-ACK can be associated with a value of higher layer index per CORESET according the corresponding PDSCH scheduled by a PDCCH transmitted in a CORESET. And the PUCCH resource carrying CSI report is configured by higher layer. If there is only one PUCCH resource carrying CSI report transmitted in a slot, UE only needs to follow the gNB’s configuration and doesn’t need to distinguish which TRP the PUCCH resource is transmitted for. However, there is possible that there are multiple PUCCH resources carrying CSI configured to be transmitted in a slot, and multi-CSI-PUCCH resource list is configured by higher layer. It needs UE to know whether PUCCH resources carrying CSIs can be multiplexed in a PUCCH resource together. It is agreed that only the PUCCH resources associated with a same value of higher layer index per CORESET can be multiplexed. There are two alternative methods to associate a value of higher layer index per CORESET with a PUCCH resource for CSI report.
· Alternative 1: A higher layer index per CORESET is configured in a CSI report.
· Alternative 2: A higher layer index per CORESET is configured in a PUCCH resource.

Considering that there is a PUCCH resource selection in case that there are multiple PUCCH resources carrying CSI in a slot and multi-CSI-PUCCH resource list is configured. In R15, the selected PUCCH resource is only determined by the payload sizes of CSIs. However, in multi-DCI based multiple TRPs, the selected PUCCH resource should be associated with the same value of higher layer index per CORESET where the multiple PUCCH resources are associated. In this case, Alternative 2 can work but not Alternative 1. When the PUCCH resources are TDMed at the slot level, i.e. there is only 1 PUCCH resource in a slot, all the UCI in the slot is transmitted in the PUCCH resource. When no higher layer index is configured for the CORESET, all the CORESETs can be considered as configured with the same higher layer index as default. The multiplexing rule of Alternative 2 can be applied to this case as well.  According to the analysis above, we propose that
Proposal 1: Each PUCCH resource is configured with a value of higher layer signaling index per CORESET.

Joint ACK/NACK feedback to multi TRPs with ideal backhauls

The following agreements were reached regarding HARQ-ACK codebook construction for multi-DCI:

Agreement
For joint dynamic HARQ-ACK codebook among M-TRP, select one from following alternatives in RAN1#98bis
· Alt 1: counter DAI is jointly counted across two TRPs (i.e. different higher layer index configured per CORESET (if configured)), and total DAI should count total number of DCIs in a PDCCH monitoring occasion across CCs and TRPs. 
· Alt 2: counter DAI is counted per TRP, and total DAI should count total number of DCIs in a PDCCH monitoring occasion across CCs for each TRP. HARQ-ACK information bits are then concatenated by the increasing order of TRPs (i.e. different higher layer index configured per CORESET (if configured)).

In Rel-15 ACK/NACK dynamic codebook, the PDCCH monitoring occasions are iterated, where for each PDCCH monitoring occasion the ACK/NACK bits corresponding to all the CC’s of a TRP are concatenated in increasing order. To maintain maximal compatibility with Rel-15, it is best that the HARQ-ACK bits of Rel-15is reused for individual TRP, and the codebook of different TRPs are concatenated by increasing order of TRPs following the higher layer signaling indices of the CORESETs assigned to the TRPs. The definition of monitored PDCCH occasion of Rel-15 can still apply. In DCI format 1_1, gNB should update the DAI value separately for different TRPs in order to prevent confusion. The DAI value of the TRP with the higher layer configured signaling index of the CORESETs is used by the UE to construct the HARQ-ACK codebook of the corresponding TRP.  This has minimal standard impact and leads to minimal change to the UE and the gNB. So we have the following proposal:
Proposal 2: For HARQ-ACK bit multiplexing, HARQ-ACK bits from different TRPs as identified by the higher layer configured signaling indices are concatenated in increasing order.
Proposal 3: Alt.2 should be supported.

BWP operation for multi-DCI based multi-TRP transmission

A UE can only transmit or receive in a single BWP. BWP switching is supported in Rel-15 based on DCI format 0_1/1_1 or higher layer configured timer. Two BWP switching indications can be received by one UE in a slot for multi-DCI based multi-TRP transmission, the corresponding UE behavior should be defined. For timer-based BWP switching, UE behaviour may also different if different DCIs are received from different TRPs.
For the DCI based BWP switching, the BWP switching command may be firstly coordinated among TRPs and the UE does not expect to receive multiple DCIs in the same slot indicating different DL or UL BWP changes. 
[bookmark: OLE_LINK2][bookmark: OLE_LINK3]If a UE detects two DCIs indicating a same active DL BWP change in a same slot, the UE is not required to receive or transmit in the cell during a time duration from the end of the third symbol of a slot where the UE receives the DCI that indicates a DL BWP change in a scheduling cell until the beginning of a slot indicated by the smaller slot offset value of the time domain resource assignment fields in the two DCI as illustrated in Figure 1.


[bookmark: _Ref19022624]Figure 1 Multi-DCI based BWP switching with ideal coordination.

Proposal 4: The UE does not expect to receive multiple DCIs in the same slot indicating different DL or UL BWP changes.
Proposal 5: If a UE detects two DCIs indicating a same active DL BWP change in a same slot, the UE is not required to receive or transmit in the cell during a time duration from the end of the third symbol of a slot where the UE receives the DCI until the beginning of a slot indicated by the smaller slot offset value of the time domain resource assignment fields in the two DCI.

[bookmark: OLE_LINK4][bookmark: OLE_LINK5]For timer based BWP activation/deactivation in Rel-15, and a timer value is configured by the higher layer parameter bwp-InactivityTimer and the timer is running, the UE decrements the timer at the end of a subframe for FR1 or at the end of a half subframe for FR2 if for FR2 if the UE does not detect a DCI format 1_1 for paired spectrum or if the UE does not detect a DCI format 1_1 or DCI format 0_1 for unpaired spectrum during the interval. The UE switches to the default DL BWP from an active DL BWP when the timer expires. 
For the M-DCI based M-TRP DL transmission, one question is when the UE will restart the timer. One option is that the UE will restart the timer upon detect a DCI format 1_1 transmitted from any TRP and another option is that the UE only restart the timer upon detect a DCI format 1_1 transmitted from a specify TRP. And we think which option should be employed can be configured by the network, so we have the following proposal: 
Proposal 6: The network can configure the UE to restart the timer upon detect a DCI format 1_1 transmitted from any TRP or a specify TRP during a subframe in FR1 or a half subframe in FR2.

For the option that the UE only restart the timer upon detect a DCI format 1_1 transmitted from a specify TRP, the index configured for each CORESET can be used for TRP distinguishing. So we have the following proposal:
Proposal 7: The UE can only restart the timer upon detect a DCI format 1_1 transmitted from a CORESET configured with a lower index value.

TCI state activation/deactivation 
For multi-DCI based multi-TRP DL transmission, each DCI transmitted from each TRP may contain its ‘Transmission Configuration Indicator(TCI)’ field to indicate the QCL information for the corresponding PDSCH reception. The same TCI field value contained in different DCIs transmitted from different TRPs should indicate different QCL assumptions for the PDSCH reception. In the single-TRP, up to 128 TCI states can be configured by RRC for one UE and 8 of them can be activated by a MAC CE command for dynamic TCI indication by DCI. For multi-DCI based multi-TRP, TCI states should be activated per TRP. If CORESETPoolIndex is configured for each CORESET, the TCI states can be activated per CORESETPoolIndex value.
Proposal 8: For multi-DCI based multi-TRP DL transmission, TCI states should be activated per CORESETPoolIndex value.

SR transmission
SR is transmitted in dedicated PUCCH resources which is configured by high layers. Considering the utilization of UL resource and power controlling of PUCCH resource, practically each PUCCH resource can only be received by one TRP when multiple TRPs are deployed in a cell. Therefore, one PUCCH resource is associated with one TRP. As we mentioned before, only UCIs associated with a same TRP can be multiplexed together. UCI contains HARQ-ACK, CSI and SR. HARQ-ACK and CSI must be feedback to the corresponding TRP in the case where the backhaul of TRPs has a large time delay. However, SR is a UL scheduling request, it doesn’t need to be received by a specified TRP since both TRPs can schedule UL resource for a UE. Therefore a UE can send a SR to any of the TRPs, even every PUCCH resource configured for SR transmission is associated with a specified TRP. Considering that the SR transmission is configured by RRC, both TRPs can know in which slot there may be a SR transmission. It is feasible that the SR can be multiplexed to a PUCCH resource which is associated with a different TRP. Considering the overlapping of PUCCH resources associated with different TRPs in a UE side, it can increase the probability of SR transmission if SR transmission is not bundled with the TRP which the PUCCH resource configured for SR transmission is associated with. Base on the analysis above, we propose that:
	Proposal 9: SR transmission is not necessarily transmitted to a specified TRP, it can be multiplexed with other UCIs and transmitted to any TRP.

PDSCH transmission parameter configurations

For multi-DCI based multi-TRP transmission, each TRP transmits its own PDSCH to the UE, effectively with a TRP-specific configuration. Such configuration includes parameters like dataScramblingID, DMRS configuration, TCI states, frequency domain VRB to PRB interleavers, PDSCH time domain resource allocation list, and so on. Some parameters, such as dataScramblingID, may be configured separately for the two TRPs. However, a UE is unlikely to be configured with two separate PDSCH-Config IEs in RRC. A UE is most likely to be configured with a single PDSCH-Config by the RRC, where multiple instances of some parameters are included in the same IE. UE needs to understand which parameter to apply to the PDSCH scheduled and transmitted by which TRP. A mapping rule is required for the association between the RRC configured parameters and the TRPs. Because each CORESET can be configured with a high layer configured index which serves as the de factor TRP identification for multi-TRP, multiple instances of the same RRC parameter in PDSCH-Config can be associated with different values of the higher layer index configured per CORESET. This makes clear for UE what PDSCH parameters to apply when receiving PDSCH scheduled by a DCI transmitted over a CORESET. 
Proposal 10: Use higher layer index configured per CORESET to associate multiple instances of RRC configured parameters with PDSCH transmitted from multiple TRPs.

Power control for PUCCH
In-single TRP, the power control parameter and PUCCH resource are associated based on the higher layer parameter spatialRelationInfo activated for each PUCCH resource. Each PUCCH resource can obtain its corresponding P0, PL-RS and closeLoopIndex according to the activated spatialRelationInfo by MAC CE.
For multiple PUCCH transmissions in M-TRP scenario, it is not reasonable to use one set of power control parameter for all PUCCH resources targeting different TRPs. Independent power control including the open loop power control parameters and TPC command for different PUCCH resource for different TRPs are required to cope with the different channel conditions. Take FR1 as an example, multiple P0 and PL-RS values are required for PUCCH in M-TRP, while single P0 and PL-RS may work in the single TRP scenario in Rel-15.
TPC command carried by DCI format 1_0/1_1 is only apply to the scheduled PUCCH resources indicated by the PUCCH resource indicate field in the DCI, which can be used again in Rel-16 for M-TRP scenario. However, for TPC command carried by DCI format 2_2, different TPC command may only apply to a set of PUCCH resource. How to determine the correspondence between multiple TPC commands and different PUCCH resources for different TRPs should be further studied.
Proposal 11: Independent power control, including the open loop power control parameters configuration and TPC command for PUCCH transmitted to different TRPs should be supported.

Multi-TRP/panel transmission for URLLC 
Beam Switching Delays for Schemes 3 and 4
In FR2, a beam switching delay is needed in case the PDCCH scheduling the PDSCH indicates a TCI state other than that used for PDCCH for reception of the PDSCH. This beam switch delay in Rel-15 is as small as 7 symbols for 60 KHz and 14 symbols for 120 KHz from the point of receiving the last symbol of the single PDCCH to the point of receiving the first symbol of the PDSCH. Shortening the beam switch delay for a UE supporting URLLC in Rel-16 relative to what is supported in Rel-15, is one way to accommodate URLLC TDM schemes 3 and 4.
Moreover, to account for the beam switch delay (timeDurationForQCL), transmission occasions in the same slot as the PDCCH, which overlap with beam switch time, can use the same TCI state/QCL assumption as CORESET used for PDCCH. For transmission occasions in slots other than the slot with PDCCH that overlap with the beam switch time, the Rel-15 behavior of PDSCH DM-RS ports QCL with RS of CORESET associated with a monitored search space with the lowest CORESET-ID in the latest slot is used. 
[bookmark: _GoBack]Proposal 12: To account for the beam switch delay in FR2, transmission occasions in the same slot 
as the PDCCH which overlap with beam switch time use the TCI state/QCL assumption as 
CORESET used for PDCCH. For transmission occasions in slot other than the slot with PDCCH 
that overlap with the beam switch time, the Rel-15 behavior of lowest CORESET-ID in the slot is re-
used. 

Remaining Issues on Time-Domain Resource Allocation for Schemes 3 and 4
For single-DCI based M-TRP URLLC scheme 3, the starting symbol of the second transmission occasion has K symbol offset (RRC parameter StartingSymbolOffsetK) relative to the last symbol of the first transmission occasion. Notice that in FR1, we expect this offset K to be equal to zero because of the absence of beam switching delays, and therefore the gNB would send the transmission occasions back to back to minimize delay. We think using the offset K to avoid collisions with reference signals is not realistic given it is RRC configured. 
For FR2, to minimize delays, the starting symbol  of the second transmission occasion relative to the DCI of the scheduling assignment should be no greater  than the minimum number of OFDM symbols required by the UE to perform PDCCH reception and applying spatial QCL information received in DCI for PDSCH processing. This beam switch delay in Rel-15 is as small as 7 symbols for 60 KHz and 14 symbols for 120 KHz. Therefore the upper bound of this offset for 60 KHz is 7 symbols. For 120 KHz, the DCI will be transmitted in slot n, whereas the two transmission occasions will have to be transmitted in slot n+1 to ensure the 14 symbol gap in first place. This might still require an offset greater than 7 symbols. However to limit transmission delays, anything requiring more than 7 symbol offset can fall back to single TRP transmission.  
Proposal 13: For single-DCI based M-TRP URLLC scheme 3, RRC parameter StartingSymbolOffsetK can take values between 0 and  7.

The TRP schedules the first transmission occasion in resources that do not to collide with reference signals and/or UL symbols due to DL/UL switching point, however due to the RRC configured StartingSymbolOffsetK, the second transmission occasion might collide with reference signals and/or UL symbols. Moreover, if scheduling restrictions are not applied to the pair of SLIVs and StartingSymbolOffsetK, then the second transmission occasion could possibly cross the slot boundary as shown in Figure 2. On the other hand, applying scheduling restrictions such as to have shorter length of transmission occasions or switching back to single transmission occasion from single TRP, could limit the reliability of URLLC PDSCH. Therefore, to ensure reliability targets for multi-TRP URLLC scheme 3, it is beneficial to dynamically switch from intra-slot transmission type scheme 3 to an inter-slot transmission scheme, where the second transmission occasion is entirely delayed/shifted to the next slot available for transmission, as shown in Figure 3. 

[image: ]
Figure 2 : Second transmission occasion for scheme 3 does not fit with the same slot
[image: ]
Figure 3: Dynamically switching from M-TRP URLLC scheme 3 to scheme 4 
Proposal 14: For single-DCI based M-TRP URLLC scheme 3, if S (starting symbol index for first transmission) + 2*L (length for each transmission) + K (symbol offset between two transmissions) > the number of schedulable DL symbols in the slot, the UE dynamically switches to M-TRP URLLC scheme 4 implicitly assuming URLLCRepNum = 2 with the two indicated TCI states

Redundancy Version Sequences for Schemes 3 and 4
In Release 15, there is one base RV sequence {0, 2, 3, 1}, and the 2-bit RV id (rvid ) field in the DCI indicates the starting RV value. In this case every second retransmission is self-decodable under typical scenarios, and this RV sequence can achieve high soft combining gain when each repetition experiences similar channel quality (from a single TRP). 
Despite the possibility of blockage from one TRP, a similar mechanism can still be adopted for M-TRP URLLC scheme 3. The first TRP (from which the DCI is sent) applies rvid  (e.g., RV0 or RV3 to the first transmission) on the first transmission occasion, and the second TRP applies the next RV in the base RV sequence {0, 2, 3, 1} following rvid. 
Proposal 15: For single-DCI based M-TRP URLLC scheme 3 , reuse Rel-15 base RVsequence and map consecutive transmission occasions to use different RVs according to starting RV index indicated in DCI.

For scheme 3, if the UE is configured with pdsch-AggregationFactor, the same symbol allocation indicated by the DCI, will be applied across the pdsch-AggregationFactor consecutive slots. Given the above RV sequence mapping design, we can readily combine schemes 3 with Rel-15 slot aggregation mechanism. According to proposal 14, the first TRP uses table 5.1.2.1-2 in 38.214 to determine the redundancy version for its nth transmission occasion (in the nth slot of the pdsch-AggregationFactor consecutive slots) whereas the second TRP uses the next RV in the base RV sequence {0, 2, 3, 1}.  
Table 5.1.2.1-2: Applied redundancy version when pdsch-AggregationFactor is present
	rvid indicated by the DCI scheduling the PDSCH
	rvid to be applied to nth transmission occasion

	
	n mod 4 = 0
	n mod 4 = 1
	n mod 4 = 2
	n mod 4 = 3

	0
	0
	2
	3
	1

	2
	2
	3
	1
	0

	3
	3
	1
	0
	2

	1
	1
	0
	2
	3



For scheme 4, it was agreed that the RVid indicated by the DCI is used to select a RV sequence to be applied to transmission occasions, whereas RV sequences are the same as Table 5.1.2.1-2 in Rel-15 NR. The selected RV sequence is applied to transmission occasions associated to the first TRP (i.e. the first TCI state). The RV sequence associated to the second TRP (i.e. the second TCI state) is determined by a RV offset from that selected RV sequence whereas the offset is RRC configured.
We enumerate the possible RV sequence outcomes for different offsets when cyclical TCI state mapping to PDSCH transmission occasions is used

	RV
	TRP A
	TRP B
	TRP A
	TRP B
	TRP A
	TRP B
	TRP A
	TRP B

	Offset 0
	0
	0
	2
	2
	3
	3
	1
	1

	Offset 1
	0
	2
	2
	3
	3
	1
	1
	0

	Offset 2
	0
	3
	2
	1
	3
	0
	1
	2

	Offset 3
	0
	1
	2
	0
	3
	2
	1
	3


Table 1: RV sequence for RVid = 0 for TRP A and different offsets

	RV
	TRP A
	TRP B
	TRP A
	TRP B
	TRP A
	TRP B
	TRP A
	TRP B

	Offset 0
	2
	2
	3
	3
	1
	1
	0
	0

	Offset 1
	2
	3
	3
	1
	1
	0
	0
	2

	Offset 2
	2
	1
	3
	0
	1
	2
	0
	3

	Offset 3
	2
	0
	3
	2
	1
	3
	0
	1


Table 2: RV sequence for RVid = 1 for TRP A and different offsets
Observation 1: Using an RV offset of 2 for cyclical TCI state mapping ensures that the same redundancy versions are not transmitted in consecutives slots (as with offset 0, 1), as well as ensuring the transmissions go through all the RVs in 4 consecutive transmissions occassions (compared to offset 3).  

We also enumerate the possible RV sequence outcomes for different offsets when sequential mapping of TCI states to PDSCH transmission occasions is used. 

	RV
	TRP A
	TRP A
	TRP B
	TRP B
	TRP A
	TRP A
	TRP B
	TRP B

	Offset 0
	0
	2
	0
	2
	3
	1
	3
	1

	Offset 1
	0
	2
	2
	3
	3
	1
	1
	0

	Offset 2
	0
	2
	3
	1
	3
	1
	0
	2

	Offset 3
	0
	2
	1
	0
	3
	1
	2
	3


Table 3: RV sequence for RVid = 0 for TRP A and different offsets
	RV
	TRP A
	TRP A
	TRP B
	TRP B
	TRP A
	TRP A
	TRP B
	TRP B

	Offset 0
	2
	3
	2
	3
	1
	0
	1
	0

	Offset 1
	2
	3
	3
	1
	1
	0
	0
	2

	Offset 2
	2
	3
	1
	0
	1
	0
	2
	3

	Offset 3
	2
	3
	0
	2
	1
	0
	3
	1


Table 4: RV sequence for RVid = 1 for TRP A and different offsets

Observation 2: Using an RV offset of 2 for sequential TCI state mapping ensures that the same redundancy versions are not transmitted in consecutives slots (as with offset 1), as well as ensuring the transmissions go through all the RVs in 4 consecutive transmissions occassions (compared to offset 0, 3).  

Proposal 16: For single-DCI based M-TRP URLLC scheme 4,support only using RVSeqOffset = 2 for both cyclical and sequential mapping of TCI states to transmisison occasions.

Interpolation of Channel Estimation for Schemes 3 and 4
In release 15 NR, inter-slot interpolation of the channel estimates in PDSCH slot aggregation is not allowed due to potential change in antenna virtualization or precoding across slots (In section 4.4.1 of TS38.211, “For DM-RS associated with a PDSCH, the channel over which a PDSCH symbol on one antenna port is conveyed can be inferred from the channel over which a DM-RS symbol on the same antenna port is conveyed only if the two symbols are within the same resource as the scheduled PDSCH, in the same slot, and in the same PRG as described in clause 5.1.2.3 of [6, TS 38.214]”). For similar reason, for schemes 3 and 4, channel estimation interpolation across slots with the same TCI index should not be allowed. 

Proposal 17: UE shall not assume that the channel over which a PDSCH symbol on one antenna port 
is conveyed can be inferred from the channel over which a DM-RS symbol on the same antenna port 
is conveyed if the PDSCH symbol and the DM-RS symbol of the scheduled PDSCH resource are in 
different slots with the same TCI index. 

Conclusion
We have discussed multi-TRP/multi-panel DL transmission for both eMBB and URLLC. Our proposals are summarized below:

Proposal 1: Each PUCCH resource is configured with a value of higher layer signaling index per CORESET.
Proposal 2: For HARQ-ACK bit multiplexing, HARQ-ACK bits from different TRPs as identified by the higher layer configured signaling indices are concatenated in increasing order.
	Proposal 3: Alt.2 should be supported.
Proposal 4: The UE does not expect to receive multiple DCIs in the same slot indicating different DL or UL BWP changes.
Proposal 5: If a UE detects two DCIs indicating a same active DL BWP change in a same slot, the UE is not required to receive or transmit in the cell during a time duration from the end of the third symbol of a slot where the UE receives the DCI until the beginning of a slot indicated by the smaller slot offset value of the time domain resource assignment fields in the two DCI.
Proposal 6: The network can configure the UE to restart the timer upon detect a DCI format 1_1 transmitted from any TRP or a specify TRP during a subframe in FR1 or a half subframe in FR2.
Proposal 7: The UE can only restart the timer upon detect a DCI format 1_1 transmitted from a CORESET configured with a lower index value.
Proposal 8: For multi-DCI based multi-TRP DL transmission, TCI states should be activated per CORESETPoolIndex value.
	Proposal 9: SR transmission is not necessarily transmitted to a specified TRP, it can be multiplexed with other UCIs and transmitted to any TRP.
Proposal 10: Use higher layer index configured per CORESET to associate multiple instances of RRC configured parameters with PDSCH transmitted from multiple TRPs.
Proposal 11: Independent power control, including the open loop power control parameters configuration and TPC command for PUCCH transmitted to different TRPs should be supported.
Proposal 12: To account for the beam switch delay in FR2, transmission occasions in the same slot as the PDCCH which overlap with beam switch time use the TCI state/QCL assumption as CORESET used for PDCCH. For transmission occasions in slot other than the slot with PDCCH that overlap with the beam switch time, the Rel-15 behavior of lowest CORESET-ID in the slot is re-used. 
Proposal 13: For single-DCI based M-TRP URLLC scheme 3, RRC parameter StartingSymbolOffsetK can take values between 0 and  7.
Proposal 14: For single-DCI based M-TRP URLLC scheme 3, if S (starting symbol index for first transmission) + 2*L (length for each transmission) + K (symbol offset between two transmissions) > the number of schedulable DL symbols in the slot, the UE dynamically switches to M-TRP URLLC scheme 4 implicitly assuming URLLCRepNum = 2 with the two indicated TCI states
Proposal 15: For single-DCI based M-TRP URLLC scheme 3 , reuse Rel-15 base RVsequence and map consecutive transmission occasions to use different RVs according to starting RV index indicated in DCI.
Observation 1: Using an RV offset of 2 for cyclical TCI state mapping ensures that the same redundancy versions are not transmitted in consecutives slots (as with offset 0, 1), as well as ensuring the transmissions go through all the RVs in 4 consecutive transmissions occassions (compared to offset 3).  
Observation 2: Using an RV offset of 2 for sequential TCI state mapping ensures that the same redundancy versions are not transmitted in consecutives slots (as with offset 1), as well as ensuring the transmissions go through all the RVs in 4 consecutive transmissions occassions (compared to offset 0, 3).  
Proposal 16: For single-DCI based M-TRP URLLC scheme 4,support only using RVSeqOffset = 2 for both cyclical and sequential mapping of TCI states to transmisison occasions.
Proposal 17: UE shall not assume that the channel over which a PDSCH symbol on one antenna port is conveyed can be inferred from the channel over which a DM-RS symbol on the same antenna port is conveyed if the PDSCH symbol and the DM-RS symbol of the scheduled PDSCH resource are in different slots with the same TCI index. 
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