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Introduction
In RAN1 #98b meeting, the following agreements on multi-TRP enhancement have been achieved. [1]
	Agreement
For joint HARQ-ACK codebook among M-TRP, down-select one from following options for the last DCI determining the PUCCH resource:  
· 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.

Agreement
The candidate values of higher layer parameter HigherLayerIndexPerCORESET are [0:1:M], 
· M=1

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
When 2 TCI states are indicated by a TCI code point, for DMRS type 1 and type 2 for eMBB and URLLC scheme-1a, 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.

Agreement
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.

Agreement
For DMRS type-1, for layer combination 1+2, at least support DMRS entry {0,2,3} with 2 CDM groups without data 

Agreement
For single-DCI based M-TRP URLLC scheme 2b
· 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.  

Agreement
For single-DCI based M-TRP URLLC scheme 2b
· For a RV sequence to be applied to RBs associated with two TCI states sequentially, 
· 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)

Agreement
Capture the following in the reply LS to RAN2 on single PDCCH based mTRP operation. LS is endorsed in R1-1911550.
· For question 1 from RAN2
· Answer: From RAN1 perspective, MAC CE based enhancement is preferred so that the pairing of the TCI states can be flexible. Each TCI state can be dynamically paired with another TCI state, assuming dynamic here means pairing via MAC-CE. From RAN1 perspective, some restrictions on pairing may be introduced but this will not impact RAN2 work.
· For question 2 from RAN2, the following agreement has been made. To be used as answer of question 2
Agreement
The maximum number of activated TCI states in mTRP operation is 8. The number of bits of TCI field in DCI is 3 if higher layer parameter tci-PresentInDCI is enabled. The total number of simultaneously activated TCI states is up to 8.

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. 

Agreement
The gNB can configure UE to use Rel-15 BD/CCE limits regardless of UE capability signalling on BD/CCE limit enhancement
· FFS: Whether RRC signalling is needed

Agreement
For multi-DCI based multi-TRP/panel transmission, the UE shall rate match around: 
· Configured CRS patterns which optionally associated with a higher layer signaling index per CORESET (if configured) and are applied to the PDSCH scheduled with a DCI detected on a CORESET with the same higher layer index.
· This is a UE optional feature with separate UE capability signalling
· If UE does not support this feature, the default UE behaviour is the following:
· For multi-DCI based multi-TRP/panel transmission, the UE shall rate match PDSCH around configured CRS patterns from multiple TRPs
FFS: Whether/How to handle DMRS shifting if CRS patterns are configured.

Agreement
For single-DCI based M-TRP URLLC schemes, the number of transmission occasions is indicated by following:
· For scheme 3, the number of transmission occasions is implicitly determined by the number of TCI states indicated by a code point whereas one TCI state means one transmission occasion and two states means two transmission occasions. 
· For scheme 4, TDRA indication is enhanced to additionally indicate the number of PDSCH transmission occasions by using PDSCH-TimeDomainResourceAllocation field. 
· The maximum number of repetition is FFS.


Agreement
For single-DCI based M-TRP URLLC scheme 3, the starting symbol of the second transmission occasion has K symbol offset relative to the last symbol of the first transmission occasion, whereas the value of K can be optionally configured by RRC. If not configured, K=0. 
· The starting symbol and length of the first transmission occasion is indicated by SLIV. 
· The length of the second transmission occasion is the same with the first transmission occasion.
· Exact candidate value of K can be decided in RAN1#99
· FFS: Any restrictions on the possible value pairs for K and SLIV

Agreement
For single-DCI based M-TRP URLLC scheme 4, the same value of SLIV is applied to all transmission occasions.

Agreement
If a UE can support and report R>1 for M-DCI based M-TRP/panel transmission, 
· The value of r for a downlink cell configured with M-DCI based M-TRP is determined as
· If UE reports pdcch-BlindDetectionCA, the value of r to be applied is optionally configured by RRC, either r=1 or reported value r=R 
· Note that when network configures r=1, it does not imply that UE has to support more CCs beyond the UE reported capability
· If UE does not report pdcch-BlindDetectionCA or the value of r is not configured by RRC, r=R. 
· UE indicates pdcch-BlindDetectionCA when it is possible to configure A+B DL cells to the UE with A>= 0 DL serving cells without multi-DCI based multi-TRP and B >=0 DL serving cells with multi-DCI based multi-TRP such that A+R∙B>4, whereas R is reported by UE capability signaling.  
· If the UE does not report pdcch-BlindDetectionCA, the UE does not expect to be configured with DL cells to the UE such that A+ R∙B>4 with A>= 0 DL serving cells without multi-DCI based multi-TRP and B >=0 DL serving cells with multi-DCI based multi-TRP, whereas R is reported by UE capability signaling.
· The value range of R is [1, 2], and is indicated through UE capability signalling.
· Note that this agreement does not preclude a UE from reporting multiple R values and corresponding A and B pairs depending on UE capability
· Note that how to capture above into the spec can be up to the editor.

Conclusion
The following is not supported in Rel-16 due to lack of consensus and time:
· Enhancement on TCI framework by indicating SSB/PCI from a non-serving cell for multi-TRP/panel transmission for an inter-cell scenario

Agreement
Support two PTRS ports for single-PDCCH based multi-TRP/Panel transmission at least for eMBB and URLLC scheme 1a 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  
· RRC signalling is used to configure the two PTRS ports
· Note that whether supporting two PTRS ports is subject to UE capability
· FFS: Applicability for other cases


Agreement
For single-DCI based M-TRP URLLC scheme 4, RVid indicated by the DCI is used to select a RV sequence to be applied to transmission occasions
· whereas RV sequences are the same with Table 5.1.2.1-2 in Rel-15 NR

Agreement
For single-DCI based M-TRP URLLC scheme 4, 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.

Agreement
For single-DCI based M-TRP URLLC scheme 4, for TCI state mapping to PDSCH transmission occasions, 
· Both options 1 and 2 are supported and switched by RRC signalling
· Option 1: support Cyclical mapping, e.g. TCI states #1#2#1#2 are mapped to 4 transmission occasions if 2 TCI stats are indicated
· Option 2: support Sequential mapping, e.g. TCI states #1#1#2#2 are mapped to 4 transmission occasions if 2 TCI stats are indicated
· For more than 4 transmission occasions, above is repeated (for example, 8 transmission occasion in case of option 2: #1#1#2#2#1#1#2#2)
· FFS: The mapping between RV sequence and transmission occasions if the offset between the DCI and scheduled PDSCH is less than the threshold
· FFS: Whether both or one of the options is UE optional or not

Conclusion
For the purpose of identifying a DL serving cell used for multi-DCI based multi-TRP transmission, there is no consensus to introduce a new RRC parameter.

Conclusion
Whether to support multi-DCI based FDM scheme with repetition has no RRC impact. Further details of RAN1 spec impact can be further discussed in RAN1#99 meeting.

Agreement
For single-DCI based M-TRP URLLC scheme differentiation among schemes 2a/2b/3, from the UE perspective: 
· A new RRC parameter is introduced to enable [one scheme/multiple schemes] among 2a/2b/3. 
· FFS on details
· Note: dynamic switching between schemes (including fallback) is a separate discussion




In this contribution, we provide some discussion on remaining issues on multi-TRP enhancement including details for single-DCI mode, multi-DCI mode, as well as PDSCH reliability enhancement.
Single DCI mode
PT-RS enhancement
It has been agreed that 2 PT-RS ports can be supported for single-DCI mode based eMBB and scheme 1a. For URLLC scheme 3 and 4, since it is TDMed based, it is not necessary to introduce 2 PT-RS ports. However, for URLLC scheme 2, when PRG size = 2RB, it has been agreed to use comb structure. Then it would be possible that there would be no PT-RS for the PDSCH from one TRP for some MCS corresponding to density = 4REs/RB as Table 2-1.  
Table 2-1: PT-RS density defined in Rel-15
	Scheduled MCS
	
Time density()

	IMCS < ptrs-MCS1 
	PT-RS is not present

	
ptrs-MCS1  IMCS < ptrs-MCS2
	4

	
ptrs-MCS2  IMCS < ptrs-MCS3
	2

	
ptrs-MCS3  IMCS < ptrs-MCS4
	1



Therefore, for phase tracking from two TRPs, 2 PT-RS ports should be supported for URLLC scheme 2a/2b.
Proposal 1: At least for single DCI mode, 2 PT-RS ports should be supported.
In addition, for power boosting of PT-RS, when 2 PT-RS ports are configured, the EPRE ratio should be configured to be based on the number of layers corresponding to the associated TCI state. The Table 2-2 below defined in 38.214 could be reused, where the number of PDSCH layers should be the number of PDSCH layers associated with the TCI state corresponding to the PT-RS port.

Table 2-2: PT-RS EPRE to PDSCH EPRE per layer per RE () 
	epre-Ratio
	The number of PDSCH layers

	
	1
	2
	3
	4
	5
	6

	0
	0
	3
	4.77
	6
	7
	7.78

	1
	0
	0
	0
	0
	0
	0

	2
	reserved

	3
	reserved



Proposal 2: For PT-RS power boosting, the EPRE ratio should be configured to be based on the number of PDSCH layers corresponding to the TCI state associated with the PT-RS port.
DMRS port indication
In RAN1 #97 meeting, the ports combination of 1+1, 1+2, 2+1 and 2+2 has been supported for single codeword case. In RAN1 #98 meeting, it is concluded that not to support port combination 1+3 or 3+1. It has been agreed that there would be no enhancement on size of antenna port field. Further it has also been concluded that no additional specification support for 2 codeword and MU-MIMO cases. In last meeting, one new entry to support port combination 1+2 has been introduced. Current DMRS ports indication can support combination of 1+1, 2+1 and 2+2. Therefore it is not necessary to introduce other entries. 
Proposal 3: Do not support to introduce additional entries for DMRS port indication.
TCI indication for URLLC schemes
During the 38.214 CR review, there is one open issue that whether gNB can indicate one TCI state when gNB configures UE with a URLLC scheme. When only one good beam is identified, it is straight-forward that gNB can fallback to indicate one TCI state. It is also worth to be noted that gNB can decide not to indicate any TCI state. In that case, the TCI would be derived from the scheduling PDCCH.
Proposal 4: For URLLC schemes, gNB can indicate one or two TCI states by DCI and gNB can decide not to indicate TCI state by DCI.
Multi-DCI mode
For multi-DCI mode, there are several remaining issues including:
· Radio link monitoring impact
· Higher layer index assumption if not configured
· PUCCH/PUSCH and higher layer index association
Radio link monitoring impact

For multi-DCI mode, the maximum number of CORESETs has been increased from 3 to 5. However, for FR1, based on current 38.213, the maximum number of RS for RLM is 4 according to Table 1 below, where indicates the maximum number of RS configured for RLM.



Table 3-1:  and  as a function of maximum number  of SS/PBCH blocks per half frame
	

	

	


	4
	2
	2

	8
	6
	4

	64
	8
	8



Then it should be decided for multi-DCI mode, which CORESET(s) should be monitored. Although UE is configured in multi-DCI mode, some common control signaling should be transmitted from one TRP. Therefore, it seems necessary for UE to monitor the link quality for this TRP only. Thus, if the higher layer index is configured in CORESET(s), UE only need to monitor the CORESET(s) with one particular higher layer index.
Proposal 5: For multi-DCI mode, if higher layer index in a CORESET is configured, UE only needs to monitor the CORESET(s) with higher layer index configured to be 0 for RLM.
Higher layer index assumption if not configured
For some CORESETs, gNB is not able to configure higher layer index, for example, CORESET #0. Therefore, if some CORESETs are configured with higher layer index, while some others are not configured, UE needs an assumption for such CORESETs. One simple way is that for a CORESET without configuring higher layer index, UE can assume the higher layer index is 0.
Proposal 6: If higher layer index is not configured in a CORESET, UE can assume its value is 0.
PUCCH/PUSCH and higher layer index association
One open issue is the association between PUCCH and higher layer index configured per CORESET. In beam management enhancement, the group ID has been introduced to update the spatial relation for a group of PUCCH resources, where up to 4 groups can be used. It has been agreed that one example for such grouping is to support multi-TRP enhancement. So one simple way is to define the association between PUCCH and higher layer index based on the group ID for a PUCCH resource. Thus the PUCCH resources within the first 2 groups are associated with higher layer index 0 and the rest PUCCH resources are associated with higher layer index 1.
Proposal 7: The PUCCH resources within the first 2 groups are associated with higher layer index 0 and the rest PUCCH resources are associated with higher layer index 1, where the spatial relation for PUCCH resources in a group can be updated by a MAC CE.
Another open issue is the association between PUSCH and higher layer index. The dynamic-grant based PUSCH can be associated with the higher layer index from the CORESET with the scheduling PDCCH. But for configured-grant based PUSCH and MsgA PUSCH, there is no scheduling PDCCH. Current, all the information for configured-grant and MsgA PUSCH is configured by RRC. But only the Tx beam for PUSCH could be updated by MAC CE. Then one simple way is to define the higher layer index associated with the configured-grant PUSCH and MsgA PUSCH to be 0.
Proposal 8: For configured-grant PUSCH and MsgA PUSCH, the associated higher layer index is defined to be 0.
General issues for both single-DCI and multi-DCI mode
Group-based beam reporting enhancement and TCI indication restriction
For both single-DCI and multi-DCI mode, in FR2, to receive the PDSCH from both TRPs at the same time, UE should be able to receive multiple TCI states simultaneously. Thus, the first issue is that UE should tell gNB which DL RS could be received simultaneously. In Rel-15, the group-based beam reporting has been defined, where UE can report 2 beams in a reporting instance, which can be received by the UE simultaneously. However, to report 2 beams may not be enough, since at least there could be 5 CORESETs. Then one possible way is to enhance the group-based beam reporting to allow UE to report more beams. For non-group based beam reporting, currently UE can report up to 4 beams. 
With regard to UE implementation effort, it could be possible that for group-based beam reporting, UE can report up to 4 beams, where the first 2 beams belong to 1 group and the second 2 beams belong to another group. Then gNB can indicate the corresponding beams based on UE report. 

[image: ]
Figure 4-1: Enhancement of group-based beam reporting to facilitate multi-TRP operation
Further, for FR2, for FDM/SDM scheme, the indicated TCI states should be those that can be received by UE simultaneously. If UE cannot receive both TCI states simultaneously, one possible way is to drop one of the TCI states. However, this may have a big impact on the system performance, especially for SDM case, since most likely the PDSCH corresponding to both TCI states are from different layers for a single codework, especially for FR2. Therefore, the indicated TCI states should correspond to the downlink reference signals that have been reported in a group-based beam report instance within a given time window.
Proposal 9: For group-based beam report, support to report up to 4 beams in a reporting instance, where the first 2 beams belong to group 1, and the second 2 beams belong to group 2.
· The beams in different groups can be received simultaneously
Proposal 10: For FDM/SDM based multi-TRP operation, the indicated TCI states should correspond to the downlink reference signals that have been reported in a group based beam report instance within a given time window.
UE panel turn-off/turn-on 
To save power, UE may turn off some panels. If only one panel is enabled, it is impossible to receive multiple downlink signals simultaneously. Thus, to avoid misunderstanding, both gNB can UE should maintain the same understanding of the UE’s ability of simultaneous reception. One simple way is to utilize the group-based beam reporting, where if no beam is reported for 1 group, gNB can consider that simultaneous reception is not supported by UE; otherwise, gNB can consider that simultaneous reception can be supported.
Proposal 11: Whether to turn on/off panel is up to UE implementation.
Proposal 12: Support to report no beam identified in group-based beam reporting.
Proposal 13: If no beam is identified from two groups in group-based beam reporting, UE should work in single-TRP mode and gNB should not indicate more than one TCI state for PDSCH reception.
Default PDSCH beam 
In addition, in Rel-15, the default PDSCH beam has been defined, which is used by the UE to buffer downlink data prior to PDCCH decoding. To support multi-TRP operation with smaller scheduling offset, one possible way is to enhance the default PDSCH beam to be based on multiple TCI states. However, to buffer data with multiple TCI states would increase UE’s power consumption, and for most cases, e.g. UE in the cell center, multi-TRP operation is not applicable. Thus, for single-TRP mode (cell center UEs), single-panel buffering would be better. But for multi-TRP mode (cell edge UEs), multi-panel buffering could support PDSCH from multi-TRP with small scheduling offset. As discussed in last section, with regard to UE power saving, whether to use single-panel buffering or multi-panel buffering should be controlled by UE. Now that this is the last meeting, it is challenging to define all aspects related to switching of single-panel and multi-panel buffering. It can be discussed in further enhancement. 
Proposal 14: Do not support to enhance the default PDSCH beam.
Single-DCI and multi-DCI mode switching
To switch the single-DCI and multi-DCI mode, one simple way is to determine it based on the number of active TCI states corresponding to a TCI code point, instead of the higher layer index. For ideal-backhaul case, it is not necessary for gNB to configure the higher layer index. Therefore, if the number of active TCI states corresponding to a TCI code point is 2, UE can assume it should not work in multi-DCI mode; otherwise, UE can consider it may work in single DCI mode. 
Further, for single-DCI mode, if more than 3 CORESETs are configured, UE should only need to monitor 3 CORESETs, where the 3 CORESETs are configured with higher layer index set to 0. If higher layer index is not configured, UE only needs to monitor the 3 CORESETs with lowest ID.
Proposal 15: The single-DCI and multi-DCI mode can be determined by the number of active TCI states corresponding to a TCI code point.
· If the number of active TCI states corresponding to a TCI code point is 2, UE can assume it should not work in multi-DCI mode; otherwise, UE can consider it may work in single DCI mode.
Proposal 16: For single-DCI/single-TRP mode, if more than 3 CORESETs are configured, UE only needs to monitor up to 3 CORESETs with higher layer index set to 0.
· If higher layer index is not configured, UE only needs to monitor 3 CORESETs with lowest ID
CSI report 
In NR Rel-15, a UE reports its capabilities related to CSI processing with
· simultaneousCSI-ReportsAllCC (denoted as A below)
· maxNumberSimultaneousNZP-CSI-RS-ActBWP-AllCC (denoted as B below)
· totalNumberPortsSimultaneousNZP-CSI-RS-ActBWP-AllCC (denoted as C below)

The reported capabilities can be for band combination, per band per band combination, and it can also depends on frequency range.
Also at the per CC level, UE capabities are also reported:
· simultaneousCSI-ReportsPerCC (denoted as A’ below)
· maxNumberSimultaneousNZP-CSI-RS-PerCC  (denoted as B’ below)
· totalNumberPortsSimultaneousNZP-CSI-RS-PerCC (denoted as C’ below)

CSI priority rule and CPU occupancy rule are used to ensure both the network and UE have the common understanding on what CSI reports are updated and what CSI reports are not updated when processing all the CSI reports triggered or configured by the network would exceed the UE’s processing capability. Also it is specified the memory usage incurred by CSI processing will not exceed the capability reported by the UE. We have
Observation: for a UE to update a CSI, two conditions shall be met:
memory usage (ensured by specification) and 
CPU (CSI Processing Un usage (CPU occupancy rule and CSI priority rule).
With the condition ensured by specification on memory usage, the common understanding on triggering/configuration concerning CSI reports on both sides, the network always knows what CSI reports (updated ones) can be used for scheduling decisions, and what CSI reports do not contain valid or fresh CSI information; and the scheduling decisions from the network can be based on updated CSI reports. 
With non-ideal backhaul between two TRPs, as each TRP is oblivious to the other TRP’s scheduling decisions and CSI report triggers issued to the UE, the situation becomes very different as the two conditions for updating CSI report cannot be easily met. Essentially TRPs can compete for resources at the UE; and no TRP can tell for sure whether CSI reports it has requested to a UE are updated or not, as the UE may be tasked by another TRP to perform CSI reports  and the incurred memory usage and CPU usage at the UE side is unknown to the TRP.
Without defining a rule to either partition resources between them or at least allow the UE to inform the TRPs the resource utilization (e.g. memory and/or CPUs) at its side, neither TRP would be likely to make scheduling decision based on updated CSI, and the feature of multiple TRPs over non-ideal backhaul would be less useful. 
With semi-static partitioning of memory and CSI processing power (CPUs) , network can signal parameters to the UE, e.g.  and  Assume there are two TRPs configured for a UE, if at a given CC, multiple TRP transmissions are configured, then relevant CPU resources and memory are partitioned as follows:
Table 4-1 resource partitioning at the component carrier level
	
	TRP1
	TRP2

	memory
	% of the per CC value (e.g. B’ or C’)
	%) of the per CC value (e.g. B’ or C’)

	CPUs
	% of the per CC value (e.g. A’)
	%) of the per CC value (e.g. A’)



With the per CC partition, the trunking efficiency of memory usage/CPU usage may be sub-optimal. Considering that, then partition resources at the TRP level can be used. However, with SCell activation/de-activation, the resource utilization may deviate from that targeted in the initial RRC configuration. If fully utilizing the CPUs/memory is important, MAC CE can be used to indicate the resource partitioning parameters to the UE besides RRC signaling.   
Table 4-2 Resource partitioning at the TRP level
	
	TRP1
	TRP2

	memory
	% of the total value (B or C)
	%) of the total value

	CPUs
	% of the total value (A)
	%) of the total value


With resource partitioning shown in Table 2, the Rel-15 CPU occupancy rule is applied to the CSI reports triggered by TRP1 with CPUs equal to % of reported value (i.e. A), and TRP 1 also is required not to exceed the limit (% of the total value (B or C)) for the CSI reports requested by itself. The Rel-15 CPU occupancy rule is applied to the CSI reports triggered by TRP2 with CPUs equal to (1-% ) of reported value (i.e. A), and TRP 2 also is required not to exceed the limit (%) of the total value (B or C)) for the CSI reports requested by itself. With the considered design, CSI processing for two TRPs is totally separated: that includes CPU occupancy rules and CSI priority rules.
Note resource partitioning among 3 or TRPs is possible – however as discussed above we do not see a strong motivation to support more than 2 TRPs at a UE.
In the case the calculated numbers are not integers, rounding/floor/ceiling can be used.
Proposal 17: Support semi-static signaling from the network to partition CPUs and memory between TRPs at a UE; applying the CPU occupancy rules and CSI priority rules separately for each TRP.
Conclusion
In this contribution, we discussed the remaining issues for multi-TRP enhancement. Based on the discussion, the following proposals have been made:
Proposal 1: At least for single DCI mode, 2 PT-RS ports should be supported.
Proposal 2: For PT-RS power boosting, the EPRE ratio should be configured to be based on the number of PDSCH layers corresponding to the TCI state associated with the PT-RS port.
Proposal 3: Do not support to introduce additional entries for DMRS port indication.
Proposal 4: For URLLC schemes, gNB can indicate one or two TCI states by DCI and gNB can decide not to indicate TCI state by DCI.
Proposal 5: For multi-DCI mode, if higher layer index in a CORESET is configured, UE only needs to monitor the CORESET(s) with higher layer index configured to be 0 for RLM.
Proposal 6: If higher layer index is not configured in a CORESET, UE can assume its value is 0.
Proposal 7: The PUCCH resources within the first 2 groups are associated with higher layer index 0 and the rest PUCCH resources are associated with higher layer index 1, where the spatial relation for PUCCH resources in a group can be updated by a MAC CE.
Proposal 8: For configured-grant PUSCH and MsgA PUSCH, the associated higher layer index is defined to be 0.
Proposal 9: For group-based beam report, support to report up to 4 beams in a reporting instance, where the first 2 beams belong to group 1, and the second 2 beams belong to group 2.
· The beams in different groups can be received simultaneously
Proposal 10: For FDM/SDM based multi-TRP operation, the indicated TCI states should correspond to the downlink reference signals that have been reported in a group based beam report instance within a given time window.
Proposal 11: Whether to turn on/off panel is up to UE implementation.
Proposal 12: Support to report no beam identified in group-based beam reporting.
Proposal 13: If no beam is identified from two groups in group-based beam reporting, UE should work in single-TRP mode and gNB should not indicate more than one TCI state for PDSCH reception.
Proposal 14: Do not support to enhance the default PDSCH beam.
Proposal 15: The single-DCI and multi-DCI mode can be determined by the number of active TCI states corresponding to a TCI code point.
· If the number of active TCI states corresponding to a TCI code point is 2, UE can assume it should not work in multi-DCI mode; otherwise, UE can consider it may work in single DCI mode.
Proposal 16: For single-DCI/single-TRP mode, if more than 3 CORESETs are configured, UE only needs to monitor up to 3 CORESETs with higher layer index set to 0.
· If higher layer index is not configured, UE only needs to monitor 3 CORESETs with lowest ID
Proposal 17: Support semi-static signaling from the network to partition CPUs and memory between TRPs at a UE; applying the CPU occupancy rules and CSI priority rules separately for each TRP.
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