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Introduction 
This paper lists TPs for a few issues identified for agenda item 7.2.6 for multi-TRP. 
Single-DCI
Issue A1: Beam reset after BFR for sDCI based mTRP
In the case of single-DCI based multi-TRP, when beam failure is detected, the default beam should be reset. Otherwise, there is no way for gNB and UE to communicate after BFR for same-slot scheduling when default beam is used. In the case of single-TRP, such an issue does not exist as the QCL assumption of CORESET0 is reset to the new beam after BFR, and since default beam is based on lowest CORESET ID rule, there is still a way for UE and gNB to communicate using the new beam as the default beam. However, the reset of CORESET0 does not change the default beam in the case of single-DCI based mTRP as the default beams are based on MAC-CE. This results in not only unnecessary simultaneous reception after beam failure, but also enforcing that at least one of the default beams is a failed beam. A simple solution is to reset all TCI codepoints to the new beam, and hence, disable two default beams based on MAC-CE after BFR. Note that it is essential to be able to communicate with the default beam that is the same as the new identified beam in candidate beam detection procedure as there is no way to grantee that any of the active TCI states still work after BFR in Rel. 16. Hence, the following TP is proposed.
Reason for change: In current spec, there is no way for UE and gNB to communicate with default beam after BFR in the case of single-DCI based mTRP.
Summary of change: Resetting the default beam by resetting all TCI codepoints to the new identified beam.
Consequences if not approved: gNB and UE cannot communicate with default beam after BFR in the case of single-DCI based mTRP.   
Clauses affected: 38.213, section 6.
============TP for 38.213 Section 6 ====================================
--Unchanged part omitted------------------------
For the PCell or the PSCell, after 28 symbols from a last symbol of a first PDCCH reception in a search space set provided by recoverySearchSpaceId where a UE detects a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI, the UE assumes same antenna port quasi-collocation parameters as the ones associated with index [image: ] for PDCCH monitoring in a CORESET with index 0, and if at least one TCI codepoint indicates two TCI states and UE is configured with enableTwoDefaultTCIStates, the UE assumes all TCI codepoints indicate same antenna port quasi-collocation parameters as the ones associated with index [image: ].
A UE can be provided, by schedulingRequestID-BFR-SCell-r16, a configuration for PUCCH transmission with a link recovery request (LRR) as described in Clause 9.2.4. The UE can transmit in a first PUSCH MAC CE providing index(es) for at least corresponding SCell(s) with radio link quality worse than Qout,LR, indication(s) of presence of  for corresponding SCell(s), and index(es)  for a periodic CSI-RS configuration or for a SS/PBCH block provided by higher layers, as described in [11, TS 38.321], if any, for corresponding SCell(s). After 28 symbols from a last symbol of a PDCCH reception with a DCI format scheduling a PUSCH transmission with a same HARQ process number as for the transmission of the first PUSCH and having a toggled NDI field value, the UE
-	monitors PDCCH in all CORESETs on the SCell(s) indicated by the MAC CE using the same antenna port quasi co-location parameters as the ones associated with the corresponding index(es) , if any
-	If at least one TCI codepoint indicates two TCI states and UE is configured with enableTwoDefaultTCIStates on the SCell(s) indicated by the MAC CE, the UE assumes all TCI codepoints indicate same antenna port quasi-collocation parameters as the ones associated with the corresponding index(es) [image: ], if any.
===============================================================
Issue A2: SPS for sDCI based mTRP
SPS for all single-DCI based schemes are supported by the current specification. However, a few minor issues need to be resolved / clarified. First, it should be clarified that the RV sequence used across multiple repetitions in schemes 2b, 3, and 4 is based on setting rvid=0. This is similar to the case of slot-aggregation with pdsch-AggregationFactor repetitions. Second, it should be clarified that the in the case of scheme 4 with SPS, RepNumR16 repetitions should not be larger than the periodicity P of the corresponding sps-config. This is similar to the case of slot-aggregation with pdsch-AggregationFactor repetitions captured in the specification. The following two TPs are proposed regarding the A2 discussed above:
Reason for change: In current spec, the RV sequence for SPS in case of FDMSchemeB, TDMSchemeA, and Inter-slot TDM scheme is not mentioned.
Summary of change: Clarification that the RV sequence used across multiple repetitions in schemes 2b, 3, and 4 is based on setting rvid=0.
Consequences if not approved: Ambiguous RV sequence for SPS in case of FDMSchemeB, TDMSchemeA, and Inter-slot TDM scheme.  
Clauses affected: 38.214, section 5.1.2.1 and 5.1.2.3
============TP for 38.214 Section 5.1.2.1====================================
--Unchanged part omitted------------------------
[bookmark: _Hlk40039740]When a UE is configured by the higher layer parameter RepSchemeEnabler set to 'TDMSchemeA' and indicated DM-RS port(s) within one CDM group in the DCI field "Antenna Port(s)", the number of PDSCH transmission occasions is derived by the number of TCI states indicated by the DCI field 'Transmission Configuration Indication' of the scheduling DCI. 
[bookmark: _Hlk40039706][bookmark: _Hlk40039794]-	If two TCI states are indicated by the DCI field 'Transmission Configuration Indication', the UE is expected to receive two PDSCH transmission occasions, where the first TCI state is applied to the first PDSCH transmission occasion and resource allocation in time domain for the first PDSCH transmission occasion follows Clause 5.1.2.1. The second TCI state is applied to the second PDSCH transmission occasion, and the second PDSCH transmission occasion shall have the same number of symbols as the first PDSCH transmission occasion. If the UE is configured by the higher layers with a value in StartingSymbolOffsetK, it shall determine that the first symbol of the second PDSCH transmission occasion starts after  symbols from the last symbol of the first PDSCH transmission occasion. If the value is not configured via the higher layer parameter StartingSymbolOffsetK,   = 0 shall be assumed by the UE. The UE is not expected to receive more than two PDSCH transmission layers for each PDSCH transmission occasion. For two PDSCH transmission occasions, the redundancy version to be applied is derived according to Table 5.1.2.1-2, where  applied respectively to the first and second TCI state. For PDSCH scheduled by DCI format 1_1 or 1_2 in PDCCH with CRC scrambled by CS-RNTI with NDI=0, or PDSCH scheduled without corresponding PDCCH transmission using sps-Config and activated by DCI format 1_1 or 1_2, "rvid indicated by the DCI scheduling the PDSCH" in table 5.1.2.1-2 is assumed to be 0. The UE expects the PDSCH mapping type indicated by DCI field “Time domain resource assignment’ to be mapping type B, and the indicated PDSCH mapping type is applied to both PDSCH transmission occasions.
-	Otherwise, the UE is expected to receive a single PDSCH transmission occasion, and the resource allocation in the time domain follows Clause 5.1.2.1. 
[bookmark: _Hlk26036768]When a UE configured by the higher layer parameter PDSCH-config that indicates at least one entry in pdsch-TimeDomainAllocationList contain RepNumR16 in PDSCH-TimeDomainResourceAllocation, 
-	If two TCI states are indicated by the DCI field 'Transmission Configuration Indication' together with the DCI field "Time domain resource assignment' indicating an entry in pdsch-TimeDomainAllocationList  which contain RepNumR16 in PDSCH-TimeDomainResourceAllocation and DM-RS port(s) within one CDM group in the DCI field "Antenna Port(s)", the same SLIV is applied for all PDSCH transmission occasions, the first TCI state is applied to the first PDSCH transmission occasion and resource allocation in time domain for the first PDSCH transmission occasion follows Clause 5.1.2.1. 
	When the value indicated by RepNumR16 in PDSCH-TimeDomainResourceAllocation equals to two, the second TCI state is applied to the second PDSCH transmission occasion. When the value indicated by RepNumR16 in PDSCH-TimeDomainResourceAllocation is larger than two, the UE may be further configured to enable CycMapping or SeqMapping in RepTCIMapping. 
-	When CycMapping is enabled, the first and second TCI states are applied to the first and second PDSCH transmission occasions, respectively, and the same TCI mapping pattern continues to the remaining PDSCH transmission occasions. 
-	When SeqMapping is enabled, first TCI state is applied to the first and second PDSCH transmissions, and the second TCI state is applied to the third and fourth PDSCH transmissions, and the same TCI mapping pattern continues to the remaining PDSCH transmission occasions. 
[bookmark: _Hlk23779989]The UE may expect that each PDSCH transmission occasion is limited to two transmission layers. For all PDSCH transmission occasions associated with the first TCI state, the redundancy version to be applied is derived according to Table 5.1.2.1-2, where  is counted only considering PDSCH transmission occasions associated with the first TCI state. The redundancy version for PDSCH transmission occasions associated with the second TCI state is derived according to Table 5.1.2.1-3, where additional shifting operation for each redundancy version is configured by higher layer parameter RVSeqOffset and  is counted only considering PDSCH transmission occasions associated with the second TCI state. For PDSCH scheduled by DCI format 1_1 or 1_2 in PDCCH with CRC scrambled by CS-RNTI with NDI=0, or PDSCH scheduled without corresponding PDCCH transmission using sps-Config and activated by DCI format 1_1 or 1_2, "rvid indicated by the DCI scheduling the PDSCH" in table 5.1.2.1-2 and 5.1.2.1-3 is assumed to be 0, and the UE is not expected to be indicated with RepNumR16 repetitions larger than the time duration derived by the periodicity P obtained from the corresponding sps-Config.
Table 5.1.2.1-3: Applied redundancy version for the second TCI state when RVSeqOffset is present
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-	If one TCI state is indicated by the DCI field 'Transmission Configuration Indication' together with the DCI field "Time domain resource assignment' indicating an entry in pdsch-TimeDomainAllocationList  which contain RepNumR16 in PDSCH-TimeDomainResourceAllocation and DM-RS port(s) within one CDM group in the DCI field "Antenna Port(s)", the same SLIV is applied for all PDSCH transmission occasions, the first PDSCH transmission occasion follows Clause 5.1.2.1, the same TCI state is applied to all PDSCH transmission occasions. The UE may expect that each PDSCH transmission occasion is limited to two transmission layers. For all PDSCH transmission occasions, the redundancy version to be applied is derived according to Table 5.1.2.1-2, where  is counted considering PDSCH transmission occasions. For PDSCH scheduled by DCI format 1_1 or 1_2 in PDCCH with CRC scrambled by CS-RNTI with NDI=0, or PDSCH scheduled without corresponding PDCCH transmission using sps-Config and activated by DCI format 1_1 or 1_2, "rvid indicated by the DCI scheduling the PDSCH" in table 5.1.2.1-2 is assumed to be 0, and the UE is not expected to be indicated with RepNumR16 repetitions larger than the time duration derived by the periodicity P obtained from the corresponding sps-Config.
-	Otherwise, the UE is expected to receive a single PDSCH transmission occasion, and the resource allocation in the time domain follows Clause 5.1.2.1. 
===============================================================

============TP for 38.214 Section 5.1.2.3====================================
--Unchanged part omitted-----------------------
For a UE configured by the higher layer parameter RepSchemeEnabler set to 'FDMSchemeB', and 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)", each PDSCH transmission occasion shall follow the Clause 7.3.1 of [4, TS 38.211] with the mapping to resource elements determined by the assigned PRBs for corresponding TCI state of the PDSCH transmission occasion, and the UE shall only expect at most two code blocks per PDSCH transmission occasion when a single transmission layer is scheduled and a single code block per PDSCH transmission occasion when two transmission layers are scheduled. For two PDSCH transmission occasions, the redundancy version to be applied is derived according to Table 5.1.2.1-2, where  are applied to the first and second TCI state, respectively. For PDSCH scheduled by DCI format 1_1 or 1_2 in PDCCH with CRC scrambled by CS-RNTI with NDI=0, or PDSCH scheduled without corresponding PDCCH transmission using sps-Config and activated by DCI format 1_1 or 1_2, "rvid indicated by the DCI scheduling the PDSCH" in table 5.1.2.1-2 is assumed to be 0.
===============================================================
Multi-DCI
Multiple issues have been identified for the case of multi-DCI based multi-TRP as follows.
Issue B1: BD/CCE limit in the presence of NR-DC for mDCI based mTRP
The first issue is related to BD/CCEs when UE is configured with NR-DC and at the same time is configured with multi-DCI based multi-TRP in at least one CC. In Rel. 15, for NR-DC operation, UE can indicate the capability values of pdcch-BlindDetectionMCG-UE and pdcch-BlindDetectionSCG-UE, respective maximum values for pdcch-BlindDetection for the MCG and pdcch-BlindDetection for the SCG. The network then should configure the UE with pdcch-BlindDetection for the MCG and pdcch-BlindDetection for the SCG. A set of conditions for the UE capability values as well as RRC configuration values need to be satisfied as described in 38.213, which depends on whether or not UE reports pdcch-BlindDetectionCA.
When UE does not report pdcch-BlindDetectionCA:
· 
Defining  as the maximum total number of downlink cells that the UE can be configured on both the MCG and the SCG:
· 
pdcch-BlindDetectionMCG-UE + pdcch-BlindDetectionSCG-UE >= .
· 
Defining  as the number of configured downlink cells on both the MCG and the SCG:
· 
pdcch-BlindDetection for the MCG + pdcch-BlindDetection for the SCG <= .



For multi-DCI based multi-TRP, following the same principles as agreed for the case of CA, when calculating the values of  and  for describing the above two conditions:
· 
 should be replaced with the maximum value of  that the UE can be configured with, where  is the number of DL serving cells without multi-DCI based multi-TRP in both MCG and SCG, and  is the number of DL serving cells with multi-DCI based multi-TRP in both MCG and SCG.
· 
 should be replaced with , where  is the number of configured downlink serving cells.

Reason for change: In current spec, when UE is configured with NR-DC and at the same time is configured with multi-DCI based multi-TRP in at least one CC, the conditions for pdcch-BlindDetection for the MCG + pdcch-BlindDetection for the SCG as well as for pdcch-BlindDetectionMCG-UE + pdcch-BlindDetectionSCG-UE are wrong.
Summary of change: Similar approach as of CA should be followed for NR-DC.
Consequences if not approved: UE cannot be configured with multi-DCI based mTRP in any CC if it is configured with NR-DC.  
Clauses affected: 38.213, section 10
============TP for 38.213 Section 10====================================
--Unchanged part omitted------------------------
When a UE is configured for NR-DC operation, the UE determines a capability to monitor a maximum number of PDCCH candidates and a maximum number of non-overlapped CCEs per slot that corresponds to [image: ] downlink cells for the MCG where [image: ] is provided by pdcch-BlindDetection for the MCG and determines a capability to monitor a maximum number of PDCCH candidates and a maximum number of non-overlapped CCEs per slot that corresponds to [image: ] downlink cells for the SCG where [image: ] is provided by pdcch-BlindDetection for the SCG. When the UE is configured for carrier aggregation operation over more than 4 cells, or for a cell group when the UE is configured for NR-DC operation, the UE does not expect to monitor per slot a number of PDCCH candidates or a number of non-overlapped CCEs that is larger than the maximum number as derived from the corresponding value of [image: ]. 
When a UE is configured for NR-DC operation with a total of[image: ]   downlink cells on both the MCG and the SCG, where  is the total number of configured downlink serving cells of the first set on both MCG and SCG and  is the total number of configured downlink serving cells of the second set on both MCG and SCG, the UE expects to be provided pdcch-BlindDetection for the MCG and pdcch-BlindDetection for the SCG with values that satisfy 
-	pdcch-BlindDetection for the MCG + pdcch-BlindDetection for the SCG <= pdcch-BlindDetectionCA, if the UE reports pdcch-BlindDetectionCA, or
-	pdcch-BlindDetection for the MCG + pdcch-BlindDetection for the SCG <= [image: ], if the UE does not report pdcch-BlindDetectionCA.
For NR-DC operation, the UE may indicate, through pdcch-BlindDetectionMCG-UE and pdcch-BlindDetectionSCG-UE, respective maximum values for pdcch-BlindDetection for the MCG and pdcch-BlindDetection for the SCG. 
If the UE reports pdcch-BlindDetectionCA, 
-	the value range of pdcch-BlindDetectionMCG-UE or of pdcch-BlindDetectionSCG-UE is [1, …, pdcch-BlindDetectionCA-1], and 
-	pdcch-BlindDetectionMCG-UE + pdcch-BlindDetectionSCG-UE >= pdcch-BlindDetectionCA. 
[bookmark: _Hlk31488349]Otherwise, if [image: ] is a maximum total number of downlink cellsvalue of  that the UE can be configured on both the MCG and the SCG as described in [10, TS 38.133],
-	the value range of pdcch-BlindDetectionMCG-UE or of pdcch-BlindDetectionSCG-UE is [1, 2, 3],
-	pdcch-BlindDetectionMCG-UE + pdcch-BlindDetectionSCG-UE >= [image: ].
--Unchanged part omitted------------------------
===============================================================
Issue B2: SPS for mDCI based mTRP
For the case of dynamic PDSCH, two PDSCHs associated with different CORESETPoolIndex values can be overlapping. The same should be possible for the case of SPS. In Rel. 16, multiple SPS configurations are supported and the feature is introduced in the eURLLC agenda item. However, the current specification does not support receiving/decoding more than one SPS PDSCH at a given time. For this purpose, association of a SPS PDSCH with a CORESETPoolIndex value needs to be defined. In addition, for PDSCH scrambling in the case of SPS PDSCH, it should be clarified when dataScramblingIdentityPDSCH or AdditionaldataScramblingIdentityPDSCH should be used. The most natural way can be that SPS PDSCH association with CORESETPoolIndex is based on the DCI that activates the SPS configuration. Then, single-TRP rules for the case of multiple overlapping SPS PDSCHs or for the case of a SPS PDSCH overlapping with a dynamic PDSCH can be applied per CORESETPoolIndex value. The following TP addresses these issues.
Reason for change: In current spec, SPS PDSCH is not supported for multi-DCI based mTRP.
Summary of change: Each SPS PDSCH is associated with a CORESETPoolIndex value, and resolving overlap procedures are done within the same CORESETPoolIndex value.
Consequences if not approved: SPS is not supported in a CC that is configured with multi-DCI based mTRP.
Clauses affected: 38.214, section 5.1
============TP for 38.214 Section 5.1 ====================================
--Unchanged part omitted------------------------
If a UE is not configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet for the active BWP of a serving cell, The UE is not expected to decode a PDSCH in a the serving cell scheduled by a PDCCH with C-RNTI, CS-RNTI or MCS-C-RNTI and one or multiple PDSCH(s) required to be received according to this Clause in the same serving cell without a corresponding PDCCH transmission if the PDSCHs partially or fully overlap in time except if the PDCCH scheduling the PDSCH ends at least 14 symbols before the earliest starting symbol of the PDSCH(s) without the corresponding PDCCH transmission, where the symbol duration is based on the smallest numerology between the scheduling PDCCH and the PDSCH, in which case the UE shall decode the PDSCH scheduled by the PDCCH.
If a UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet for the active BWP of a serving cell, and if an sps-Config is activated in the serving cell by a DCI format, the corresponding SPS PDSCHs are associated with a value of CORESETPoolIndex of the CORESET in which the DCI format is detected. The UE is not expected to decode a PDSCH associated with a value of CORESETPoolIndex scheduled in the serving cell with C-RNTI or MCS-C-RNTI and one or multiple PDSCH(s) associated with the same value of CORESETPoolIndex required to be received according to this Clause in the serving cell without a corresponding PDCCH transmission if the PDSCHs partially or fully overlap in time except if the PDCCH scheduling the PDSCH ends at least 14 symbols before the earliest starting symbol of the PDSCH(s) without the corresponding PDCCH transmission, where the symbol duration is based on the smallest numerology between the scheduling PDCCH and the PDSCH, in which case the UE shall decode the PDSCH scheduled by the PDCCH.

--Unchanged part omitted------------------------
If more than one PDSCH on a serving cell each without a corresponding PDCCH transmission are in a slot, after resolving overlapping with symbols in the slot indicated as uplink by tdd-UL-DL-ConfigurationCommon, or by tdd-UL-DL-ConfigurationDedicated, a UE receives one or more PDSCHs without corresponding PDCCH transmissions in the slot as specified below. . If a UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet for the active BWP of the serving cell, the steps 0-3 below are separately done for the PDSCHs without corresponding PDCCH associated with CORESETPoolIndex value 0 in the slot, and for the PDSCHs without corresponding PDCCH associated with CORESETPoolIndex value 1 in the slot.
[bookmark: _Hlk39314234]‒    Step 0: set j=0, where j is the number of selected PDSCH(s) for decoding. Q is the set of activated PDSCHs without corresponding PDCCH transmissions within the slot
‒    Step 1: A UE receives one PDSCH with the lowest configured sps-ConfigIndex within Q, set j=j+1. Designate the received PDSCH as survivor PDSCH.
‒    Step 2: The survivor PDSCH in step 1 and any other PDSCH(s) overlapping (even partially) with the survivor PDSCH in step 1 are excluded from Q. 
‒    Step 3: Repeat step 1 and 2 until Q is empty or j is equal to the number of unicast PDSCHs in a slot supported by the UE 
--Unchanged part omitted------------------------
===============================================================
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