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Introduction
This contribution provides Samsung’s views on Rel.16 multi-TRP/Panel Transmission.

Downlink aspects for multi-TRP/Panel
Issue 1. Condition to use new DMRS tables for single-PDCCH based NC-JT
Regarding a new DMRS entry for multi-TRP operation, the following agreements were made in RAN1#98b for Rel.16 NR-eMIMO.

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



Based on the above agreement, in addition to the Rel.15 DMRS tables, new DMRS tables are defined which contains the new DMRS entry, given by Tables 7.3.1.2.2-1A/2A/3A/4A in TS 38.212 V16.0.0 [1]. However, no conditions were clarified so far on whether and when to use the new DMRS tables for a UE. We can consider two following alternatives for selecting new or old DMRS tables:
Alt1. Select new DMRS tables when Rel.16 MAC-CE for PDSCH TCI state activation is used, i.e., at least one TCI codepoint indicates two TCI states. Otherwise, select Rel. 15 DMRS tables.
Alt2. Select new DMRS tables when the UE is indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication’ and DM-RS port(s) within one CDM group in the DCI field “Antenna Port(s)”. Otherwise, select Rel.15 DMRS tables.
The new DMRS table contains all the entries provided by Rel.15 DMRS table, which means that switching between new and old tables is not needed when single-PDCCH based NC-JT is activated, i.e., Rel. 16 MAC-CE for PDSCH TCI state activation is used. In that sense, we support Alt1.
Proposal 1: To clarify the condition to use new DMRS tables, adopt the following TP in TS 38.212 V16.0.0:
	7.3.1.2.2	    Format 1_1
--- start of TP ---
Antenna port(s) – 4, 5, or 6 bits as defined by Tables 7.3.1.2.2-1/2/3/4 if all TCI codepoints indicate a single TCI state and Tables 7.3.1.2.2-1A/2A/3A/4A if at least one TCI codepoint indicates two TCI states, where the number of CDM groups without data of values 1, 2, and 3 refers to CDM groups {0}, {0,1}, and {0, 1,2} respectively. The antenna ports {p0,…,pv-1} shall be determined according to the ordering of DMRS port(s) given by Tables 7.3.1.2.2-1/2/3/4 if all TCI codepoints indicate a single TCI state or Tables 7.3.1.2.2-1A/2A/3A/4A if at least one TCI codepoint indicates two TCI states.
--- end of TP ---



Issue 2. DMRS reception procedure for single-PDCCH based NC-JT
Regarding a DMRS reception procedure for a new DMRS entry, the following agreement was made in RAN1#99 for Rel.16 NR-eMIMO.

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

Agreement
DMRS entry {0, 2, 3} can be expected by the UE only when two TCI states are indicated



However, the above agreements are missing in the current version of TS 38.214 V16.0.0 [3]. Furthermore, the new DMRS tables for NC-JT, mentioned in Issue#1, are not referred in the current version of TS 38.214 V16.0.0 [3].
To resolve the aforementioned issue, we propose the following TP.
Proposal 2: On DMRS reception procedure for single-PDCCH based NC-JT, adopt the following TP in TS 38.214 V16.0.0: 
	5.1.6.2	DM-RS reception procedure
--- start of TP ---
For DM-RS configuration type 1, 
· if a UE is scheduled with one codeword and assigned with the antenna port mapping with indices of {2, 9, 10, 11 or 30} in Table 7.3.1.2.2-1 and Table 7.3.1.2.2-2 of Clause 7.3.1.2 of [5, TS 38.212] and all TCI codepoints indicate a single TCI state, or
· if a UE is scheduled with one codeword and assigned with the antenna port mapping with indices of {2, 9, 10, 11 or 12} in Table 7.3.1.2.2-1A and {2, 9, 10, 11, 30 or 31} in Table 7.3.1.2.2-2A of Clause 7.3.1.2 of [5, TS 38.212], and at least one TCI codepoint indicates two TCI states, or
· if a UE is scheduled with two codewords, 
the UE may assume that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE.
For DM-RS configuration type 2, 
· if a UE is scheduled with one codeword and assigned with the antenna port mapping with indices of {2, 10 or 23} in Table 7.3.1.2.2-3 and Table 7.3.1.2.2-4 of Clause 7.3.1.2 of [5, TS 38.212] and all TCI codepoints indicate a single TCI state, or
· if a UE is scheduled with one codeword and assigned with the antenna port mapping with indices of {2, 10, 23 or 24} in Table 7.3.1.2.2-3A and {2, 10, 23 or 28} in Table 7.3.1.2.2-4A of Clause 7.3.1.2 of [5, TS 38.212] and at least one TCI codepoint indicates two TCI states, or
· if a UE is scheduled with two codewords, 
the UE may assume that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE.
…
When receiving PDSCH scheduled by DCI format 1_1, the UE shall assume that the CDM groups indicated in the configured index from Tables 7.3.1.2.2-1, 7.3.1.2.2-2, 7.3.1.2.2-3, 7.3.1.2.2-4 of [5, TS. 38.212] contain potential co-scheduled downlink DM-RS and are not used for data transmission, where "1", "2" and "3" for the number of DM-RS CDM group(s) in Tables 7.3.1.2.2-1, 7.3.1.2.2-2, 7.3.1.2.2-3, 7.3.1.2.2-4 of [5, TS. 38.212] correspond to CDM group 0, {0,1}, {0,1,2}, respectively.
· if all TCI codepoints indicate a single TCI state, the UE shall assume that the CDM groups indicated in the configured index from Tables 7.3.1.2.2-1, 7.3.1.2.2-2, 7.3.1.2.2-3, 7.3.1.2.2-4 of [5, TS. 38.212] contain potential co-scheduled downlink DM-RS and are not used for data transmission, where "1", "2" and "3" for the number of DM-RS CDM group(s) in Tables 7.3.1.2.2-1, 7.3.1.2.2-2, 7.3.1.2.2-3, 7.3.1.2.2-4 of [5, TS. 38.212] correspond to CDM group 0, {0,1}, {0,1,2}, respectively.
· if at least one TCI codepoint indicates two TCI states, the UE shall assume that the CDM groups indicated in the configured index from Tables 7.3.1.2.2-1A, 7.3.1.2.2-2A, 7.3.1.2.2-3A, 7.3.1.2.2-4A of [5, TS. 38.212] contain potential co-scheduled downlink DM-RS and are not used for data transmission, where "1", "2" and "3" for the number of DM-RS CDM group(s) in Tables 7.3.1.2.2-1A, 7.3.1.2.2-2A, 7.3.1.2.2-3A, 7.3.1.2.2-4A of [5, TS. 38.212] correspond to CDM group 0, {0,1}, {0,1,2}, respectively.
--- end of TP ---



Issue 3. Default beam for cross-carrier scheduling in single-PDCCH based NC-JT
In Rel. 16, PDSCH default beam operation was enhanced in two separate agendas. The first one is in multi-TRP, where multiple PDSCH default beams are allowed for single PDCCH-based NC-JT, and the second one is in MR-DC, where single PDSCH default beam is allowed for cross-carrier scheduling. Related agreements from aforementioned agendas are compared side-by-side with the associated description from the current version of TS 38.214 V16.0.0 [3]:
	Multi-TRP
Agreement 
For single-DCI based Multi-TRP/panel transmission with at least one configured TCI states for the serving cell of scheduled PDSCH containing 'QCL-TypeD',
· If the offset between the reception of the PDCCH and the corresponding PDSCH is less than timeDurationForQCL and after the reception of activation command of TCI states for UE specific PDSCH, the UE may assume that DMRS ports of PDSCH follows QCL parameters indicated by default TCI state(s) as following:
· Use the TCI-states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states which are activated for PDSCH.
· If all the TCI codepoints are mapped to a single TCI state, then Rel-15 behavior is followed
The support of this feature is part of UE capability.

MR-DC
Agreements:
When PDSCH and its scheduling PDCCH are in the different CCs, if the PDCCH-to-PDSCH delay < Threshold-Sched-Offset timeDurationForQCL or if the TCI information is absent from the DCI, the UE obtains its QCL assumption for the scheduled PDSCH from the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell

	5.1.5	Antenna ports quasi co-location
...
[bookmark: _Hlk498002628][bookmark: _Hlk500790716][bookmark: _Hlk26289978]Independent of the configuration of tci-PresentInDCI and tci-PresentInDCI-ForFormat1_2 in RRC connected mode, if all the TCI codepoints are mapped to a single TCI state and the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) used for PDCCH quasi co-location indication of the CORESET associated with a monitored search space with the lowest controlResourceSetId in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored by the UE. In this case, if the 'QCL-TypeD' of the PDSCH DM-RS is different from that of the PDCCH DM-RS with which they overlap in at least one symbol, the UE is expected to prioritize the reception of PDCCH associated with that CORESET. This also applies to the intra-band CA case (when PDSCH and the CORESET are in different component carriers). If none of configured TCI states for the serving cell of scheduled PDSCH contains 'QCL-TypeD', the UE shall obtain the other QCL assumptions from the indicated TCI states for its scheduled PDSCH irrespective of the time offset between the reception of the DL DCI and the corresponding PDSCH. If a UE configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet, for both cases, when tci-PresentInDCI is set to 'enabled' and tci-PresentInDCI is not configured in RRC connected mode, if the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, the UE may assume that the DM-RS ports of PDSCH associated with a value of CORESETPoolIndex of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) used for PDCCH quasi co-location indication of the CORESET associated with a monitored search space with the lowest CORESET-ID among CORESETs, which are configured with the same value of CORESETPoolIndex as the PDCCH scheduling that PDSCH, in the latest slot in which one or more CORESETs associated with the same value of CORESETPoolIndex as the PDCCH scheduling that PDSCH within the active BWP of the serving cell are monitored by the UE. If the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL and at least one configured TCI states for the serving cell of scheduled PDSCH contains the 'QCL-TypeD', and at least one TCI codepoint indicates two TCI states, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) associated with the TCI states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states.
…
If the PDCCH carrying the scheduling DCI is received on one component carrier, and the PDSCH scheduled by that DCI is on another component carrier:
-	The timeDurationForQCL is determined based on the subcarrier spacing of the scheduled PDSCH. If µPDCCH < µPDSCH an additional timing delay d is added to the timeDurationForQCL, where d is defined in 5.2.1.5.1a-1;
-	For both the cases when tci-PresentInDCI is set to 'enabled' and the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL and when  tci-PresentInDCI is not configured, the UE obtains its QCL assumption for the scheduled PDSCH from the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell.
…



The intension of the agreement in multi-TRP was to allow multiple PDSCH default beams in both same-carrier scheduling and cross-carrier scheduling when single-PDCCH based NC-JT is used. However, the intension was not appropriately captured in current Rel. 16 spec where it allows only single PDSCH default beam for cross-carrier scheduling.
Observation 1: Current Rel. 16 spec. does not support PDSCH default beam enhancements for single-PDCCH based NC-JT in cross-carrier scheduling, which is not according to the agreement.

To resolve the issue, we propose the following TP.
Proposal 3: On PDSCH default beam for single-PDCCH based NC-JT, adopt the following TP in TS 38.214 V16.0.0:
	5.1.5	Antenna ports quasi co-location
--- start of TP ---
If the PDCCH carrying the scheduling DCI is received on one component carrier, and the PDSCH scheduled by that DCI is on another component carrier:
-	The timeDurationForQCL is determined based on the subcarrier spacing of the scheduled PDSCH. If µPDCCH < µPDSCH an additional timing delay d is added to the timeDurationForQCL, where d is defined in 5.2.1.5.1a-1;
-	For both the cases when tci-PresentInDCI is set to 'enabled' and the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL and when tci-PresentInDCI is not configured, the UE obtains its QCL assumption for the scheduled PDSCH from the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell.
-	When tci-PresentInDCI is set to 'enabled' and the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, and at least one TCI codepoint indicates two TCI states for the serving cell of scheduled PDSCH, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) associated with the TCI states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states.
--- end of TP ---



Uplink aspects for multi-TRP/Panel
Issue 4. Joint Type-2 HARQ-ACK codebook determination for multi-PDCCH based NC-JT
The specifications in TS 38.213 v16.0.0 [2] do not capture the generation of HARQ-ACK information for PDSCH receptions scheduled by DCI formats that are provided by PDCCH receptions in CORESETs with different indexes in the active DL BWP of a serving cell. A text proposal is provided to correct this omission while avoiding an impact on the Rel-15 pseudo-code. Further, ambiguities in the description for the ordering of the PDCCH monitoring occasions are clarified through corresponding text revisions.
Proposal 4: On joint type-2 HARQ-ACK codebook for multi-PDCCH based NC-JT, adopt the following TP in TS 38.213 V16.0.0:
	9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
--- start of TP ---
The set of PDCCH monitoring occasions for a DCI format scheduling PDSCH receptions or SPS PDSCH release is defined as the union of PDCCH monitoring occasions across active DL BWPs of configured serving cells. PDCCH monitoring occasions are first indexed in an ascending order across serving cells indexes for a sameof start time of search space sets associated with DCI formats scheduling PDSCH receptions or SPS PDSCH release on the serving cells,. For indexing within a same start time of the search space sets, the search space sets and are then indexed in an ascending order of start times of the search space setsacross serving cell indexes. For indexing within a serving cell for a same start time of search space sets, if a the UE is not provided CORESETPoolIndex or is provided CORESETPoolIndex with value 0 for one or more first CORESETs and is provided CORESETPoolIndex with value 1 for one or more second CORESETs on an active DL BWP of a serving cell, and is provided ACKNACKFeedbackMode = JointFeedback for the active UL BWP, PDCCH monitoring occasionsthe search space sets for the first CORESETs are indexed prior to PDCCH monitoring occasionsthe search space sets for the second CORESETs.
The cardinality of the set of PDCCH monitoring occasions defines a total number [image: ] of PDCCH monitoring occasions.
A value of the counter downlink assignment indicator (DAI) field in DCI formats denotes the accumulative number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH reception(s) or SPS PDSCH release associated with the DCI formats is present up to the current serving cell and current PDCCH monitoring occasion, first in ascending order of serving cell index and then in ascending order of PDCCH monitoring occasion index [image: ], where [image: ]. 
The value of the total DAI, when present [5, TS 38.212], in a DCI format denotes the total number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH reception(s) or SPS PDSCH release associated with DCI formats is present, up to the current PDCCH monitoring occasion [image: ] and is updated from PDCCH monitoring occasion to PDCCH monitoring occasion. 
Denote by  the number of bits for the counter DAI and set . Denote by [image: ] the value of the counter DAI in a DCI format scheduling PDSCH reception or SPS PDSCH release on serving cell [image: ] in PDCCH monitoring occasion [image: ] according to Table 9.1.3-1 or Table 9.1.3-1A. Denote by [image: ] the value of the total DAI in a DCI format in PDCCH monitoring occasion [image: ] according to Table 9.1.3-1. The UE assumes a same value of total DAI in all DCI formats that include a total DAI field in PDCCH monitoring occasion [image: ].
If the UE transmits HARQ-ACK information in a PUCCH in slot [image: ] and for any PUCCH format, the UE determines the [image: ], for a total number of [image: ] HARQ-ACK information bits, according to the following pseudo-code.: In the pseudo-code, a serving cell with configured index  corresponds to two serving cells with indexes  and  if the UE is not provided CORESETPoolIndex or is provided CORESETPoolIndex with value 0 for one or more first CORESETs and is provided CORESETPoolIndex with value 1 for one or more second CORESETs on the active DL BWP of the serving cell with configured index ; otherwise, the serving cell with configured index  corresponds to a serving cell with index , where  and  is a number of serving cells with configured indexes from 0 to  where the UE is not provided CORESETPoolIndex or is provided CORESETPoolIndex with value 0 for one or more first CORESETs and is provided CORESETPoolIndex with value 1 for one or more second CORESETs on a corresponding active DL BWP.
Set [image: ] – PDCCH with DCI format scheduling PDSCH reception or SPS PDSCH release monitoring occasion index: lower index corresponds to earlier PDCCH monitoring occasion
Set [image: ]
Set [image: ]
Set [image: ]
Set [image: ]
Set  to the number of serving cells configured by higher layers for the UE , where
  -  denotes the number of serving cells configured by higher layers for the UE, and
  -  denotes the number of serving cells where UE is not provided CORESETPoolIndex or is provided CORESETPoolIndex with value 0 for one or more first CORESETs and is provided CORESETPoolIndex with value 1 for one or more second CORESETs on a corresponding active DL BWP.
Set [image: ] to the number of PDCCH monitoring occasion(s)
--- end of TP ---



Conclusion
1 
2 
In this contribution, the following observation and proposals are given: 
Proposal 1: To clarify the condition to use new DMRS tables, adopt the following TP in TS 38.212 V16.0.0:
	7.3.1.2.2	    Format 1_1
--- start of TP ---
Antenna port(s) – 4, 5, or 6 bits as defined by Tables 7.3.1.2.2-1/2/3/4 if all TCI codepoints indicate a single TCI state and Tables 7.3.1.2.2-1A/2A/3A/4A if at least one TCI codepoint indicates two TCI states, where the number of CDM groups without data of values 1, 2, and 3 refers to CDM groups {0}, {0,1}, and {0, 1,2} respectively. The antenna ports {p0,…,pv-1} shall be determined according to the ordering of DMRS port(s) given by Tables 7.3.1.2.2-1/2/3/4 if all TCI codepoints indicate a single TCI state or Tables 7.3.1.2.2-1A/2A/3A/4A if at least one TCI codepoint indicates two TCI states.
--- end of TP ---



Proposal 2: On DMRS reception procedure for single-PDCCH based NC-JT, adopt the following TP in TS 38.214 V16.0.0: 
	5.1.6.2	DM-RS reception procedure
--- start of TP ---
For DM-RS configuration type 1, 
· if a UE is scheduled with one codeword and assigned with the antenna port mapping with indices of {2, 9, 10, 11 or 30} in Table 7.3.1.2.2-1 and Table 7.3.1.2.2-2 of Clause 7.3.1.2 of [5, TS 38.212] and all TCI codepoints indicate a single TCI state, or
· if a UE is scheduled with one codeword and assigned with the antenna port mapping with indices of {2, 9, 10, 11 or 12} in Table 7.3.1.2.2-1A and {2, 9, 10, 11, 30 or 31} in Table 7.3.1.2.2-2A of Clause 7.3.1.2 of [5, TS 38.212], and at least one TCI codepoint indicates two TCI states, or
· if a UE is scheduled with two codewords, 
the UE may assume that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE.
For DM-RS configuration type 2, 
· if a UE is scheduled with one codeword and assigned with the antenna port mapping with indices of {2, 10 or 23} in Table 7.3.1.2.2-3 and Table 7.3.1.2.2-4 of Clause 7.3.1.2 of [5, TS 38.212] and all TCI codepoints indicate a single TCI state, or
· if a UE is scheduled with one codeword and assigned with the antenna port mapping with indices of {2, 10, 23 or 24} in Table 7.3.1.2.2-3A and {2, 10, 23 or 28} in Table 7.3.1.2.2-4A of Clause 7.3.1.2 of [5, TS 38.212] and at least one TCI codepoint indicates two TCI states, or
· if a UE is scheduled with two codewords, 
the UE may assume that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE.
…
When receiving PDSCH scheduled by DCI format 1_1, the UE shall assume that the CDM groups indicated in the configured index from Tables 7.3.1.2.2-1, 7.3.1.2.2-2, 7.3.1.2.2-3, 7.3.1.2.2-4 of [5, TS. 38.212] contain potential co-scheduled downlink DM-RS and are not used for data transmission, where "1", "2" and "3" for the number of DM-RS CDM group(s) in Tables 7.3.1.2.2-1, 7.3.1.2.2-2, 7.3.1.2.2-3, 7.3.1.2.2-4 of [5, TS. 38.212] correspond to CDM group 0, {0,1}, {0,1,2}, respectively.
· if all TCI codepoints indicate a single TCI state, the UE shall assume that the CDM groups indicated in the configured index from Tables 7.3.1.2.2-1, 7.3.1.2.2-2, 7.3.1.2.2-3, 7.3.1.2.2-4 of [5, TS. 38.212] contain potential co-scheduled downlink DM-RS and are not used for data transmission, where "1", "2" and "3" for the number of DM-RS CDM group(s) in Tables 7.3.1.2.2-1, 7.3.1.2.2-2, 7.3.1.2.2-3, 7.3.1.2.2-4 of [5, TS. 38.212] correspond to CDM group 0, {0,1}, {0,1,2}, respectively.
· if at least one TCI codepoint indicates two TCI states, the UE shall assume that the CDM groups indicated in the configured index from Tables 7.3.1.2.2-1A, 7.3.1.2.2-2A, 7.3.1.2.2-3A, 7.3.1.2.2-4A of [5, TS. 38.212] contain potential co-scheduled downlink DM-RS and are not used for data transmission, where "1", "2" and "3" for the number of DM-RS CDM group(s) in Tables 7.3.1.2.2-1A, 7.3.1.2.2-2A, 7.3.1.2.2-3A, 7.3.1.2.2-4A of [5, TS. 38.212] correspond to CDM group 0, {0,1}, {0,1,2}, respectively.
--- end of TP ---



Observation 1: Current Rel. 16 spec. does not support PDSCH default beam enhancements for single-PDCCH based NC-JT in cross-carrier scheduling, which is not according to the agreement.
Proposal 3: On PDSCH default beam for single-PDCCH based NC-JT, adopt the following TP in TS 38.214 V16.0.0:
	5.1.5	Antenna ports quasi co-location
--- start of TP ---
If the PDCCH carrying the scheduling DCI is received on one component carrier, and the PDSCH scheduled by that DCI is on another component carrier:
-	The timeDurationForQCL is determined based on the subcarrier spacing of the scheduled PDSCH. If µPDCCH < µPDSCH an additional timing delay d is added to the timeDurationForQCL, where d is defined in 5.2.1.5.1a-1;
-	For both the cases when tci-PresentInDCI is set to 'enabled' and the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL and when tci-PresentInDCI is not configured, the UE obtains its QCL assumption for the scheduled PDSCH from the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell.
-	When tci-PresentInDCI is set to 'enabled' and the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, and at least one TCI codepoint indicates two TCI states for the serving cell of scheduled PDSCH, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) associated with the TCI states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states.
--- end of TP ---



Proposal 4: On joint type-2 HARQ-ACK codebook for multi-PDCCH based NC-JT, adopt the following TP in TS 38.213 V16.0.0:
	9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
--- start of TP ---
The set of PDCCH monitoring occasions for a DCI format scheduling PDSCH receptions or SPS PDSCH release is defined as the union of PDCCH monitoring occasions across active DL BWPs of configured serving cells. PDCCH monitoring occasions are first indexed in an ascending order across serving cells indexes for a sameof start time of search space sets associated with DCI formats scheduling PDSCH receptions or SPS PDSCH release on the serving cells,. For indexing within a same start time of the search space sets, the search space sets and are then indexed in an ascending order of start times of the search space setsacross serving cell indexes. For indexing within a serving cell for a same start time of search space sets, if a the UE is not provided CORESETPoolIndex or is provided CORESETPoolIndex with value 0 for one or more first CORESETs and is provided CORESETPoolIndex with value 1 for one or more second CORESETs on an active DL BWP of a serving cell, and is provided ACKNACKFeedbackMode = JointFeedback for the active UL BWP, PDCCH monitoring occasionsthe search space sets for the first CORESETs are indexed prior to PDCCH monitoring occasionsthe search space sets for the second CORESETs.
The cardinality of the set of PDCCH monitoring occasions defines a total number [image: ] of PDCCH monitoring occasions.
A value of the counter downlink assignment indicator (DAI) field in DCI formats denotes the accumulative number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH reception(s) or SPS PDSCH release associated with the DCI formats is present up to the current serving cell and current PDCCH monitoring occasion, first in ascending order of serving cell index and then in ascending order of PDCCH monitoring occasion index [image: ], where [image: ]. 
The value of the total DAI, when present [5, TS 38.212], in a DCI format denotes the total number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH reception(s) or SPS PDSCH release associated with DCI formats is present, up to the current PDCCH monitoring occasion [image: ] and is updated from PDCCH monitoring occasion to PDCCH monitoring occasion. 
Denote by  the number of bits for the counter DAI and set . Denote by [image: ] the value of the counter DAI in a DCI format scheduling PDSCH reception or SPS PDSCH release on serving cell [image: ] in PDCCH monitoring occasion [image: ] according to Table 9.1.3-1 or Table 9.1.3-1A. Denote by [image: ] the value of the total DAI in a DCI format in PDCCH monitoring occasion [image: ] according to Table 9.1.3-1. The UE assumes a same value of total DAI in all DCI formats that include a total DAI field in PDCCH monitoring occasion [image: ].
If the UE transmits HARQ-ACK information in a PUCCH in slot [image: ] and for any PUCCH format, the UE determines the [image: ], for a total number of [image: ] HARQ-ACK information bits, according to the following pseudo-code.: In the pseudo-code, a serving cell with configured index  corresponds to two serving cells with indexes  and  if the UE is not provided CORESETPoolIndex or is provided CORESETPoolIndex with value 0 for one or more first CORESETs and is provided CORESETPoolIndex with value 1 for one or more second CORESETs on the active DL BWP of the serving cell with configured index ; otherwise, the serving cell with configured index  corresponds to a serving cell with index , where  and  is a number of serving cells with configured indexes from 0 to  where the UE is not provided CORESETPoolIndex or is provided CORESETPoolIndex with value 0 for one or more first CORESETs and is provided CORESETPoolIndex with value 1 for one or more second CORESETs on a corresponding active DL BWP.
Set [image: ] – PDCCH with DCI format scheduling PDSCH reception or SPS PDSCH release monitoring occasion index: lower index corresponds to earlier PDCCH monitoring occasion
Set [image: ]
Set [image: ]
Set [image: ]
Set [image: ]
Set  to the number of serving cells configured by higher layers for the UE , where
  -  denotes the number of serving cells configured by higher layers for the UE, and
  -  denotes the number of serving cells where UE is not provided CORESETPoolIndex or is provided CORESETPoolIndex with value 0 for one or more first CORESETs and is provided CORESETPoolIndex with value 1 for one or more second CORESETs on a corresponding active DL BWP.
Set [image: ] to the number of PDCCH monitoring occasion(s)
--- end of TP ---
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