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Introduction
In Rel-16, MTRP including single-DCI based and multi-DCI based schemes has been introduced to provide better performance and reliability. In this contribution, we provide our views on some remaining issues of the latest versions of specifications for MTRP. 

Default TCI of PDSCH for single-DCI based MTRP
Based on the current 38.214 [1], in the case when the offset between PDCCH and the corresponding PDSCH is smaller than the threshold, two default TCI states are assumed if at least one TCI codepoint indicates two TCI states. However, the mapping between PDSCH transmission and default TCI states is only specified for TDM schemes, and it is not specified for other MTRP schemes yet including SDM and FDM schemes.
Thus, we propose to complete the mapping of default TCI states for all agreed MTRP schemes as shown in the follow TP.

TP 1: For TS 38.214 [1]
	5.1.5	Antenna ports quasi co-location
<Unchanged parts are omitted>
[bookmark: _Hlk500790716][bookmark: _Hlk498002628]Independent of the configuration of tci-PresentInDCI and tci-PresentDCI-1-2 in RRC connected mode, 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 state for the serving cell of scheduled PDSCH contains qcl-Type set to 'typeD', 
-	the UE may assume that the DM-RS ports of PDSCH(s) 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-Type is set to '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 a UE is configured with enableDefaultTCIStatePerCoresetPoolIndex and the UE is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in different ControlResourceSets, 
-	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 controlResourceSetId 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. 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 and they are associated with same coresetPoolIndex, 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).
[bookmark: _Hlk55126218][bookmark: _Hlk54797144]-	If a UE is configured with enableTwoDefaultTCI-States, and at least one TCI codepoint indicates two TCI states, the UE may assume that the DM-RS ports of PDSCH or PDSCH transmission occasions 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. When the UE is indicated with two TCI statesconfigured by higher layer parameter repetitionScheme set to 'tdmSchemeA' or is configured with higher layer parameter repetitionNumber, and the offset between the reception of the DL DCI and the first PDSCH transmission occasion is less than the threshold timeDurationForQCL, the mapping of the TCI states to PDSCH transmission occasions is determined according to clause 5.1.2.1 by replacing the indicated TCI states with the TCI states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states based on the activated TCI states in the slot with the first PDSCH transmission occasion. In this case, if the 'QCL-TypeD' in both of the TCI states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states 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)
-	In all cases above, if none of configured TCI states for the serving cell of scheduled PDSCH is configured with qcl-Type set to '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.
<Unchanged parts are omitted>



Here is the justification for this TP as follows
· Reason for change:  In the current 38.214 for MTRP, the mapping between PDSCH transmission and default TCI states is only defined for TDM schemes, and it is not defined for other MTRP schemes yet.
· [bookmark: _GoBack]Summary of change: Clarify that the mapping of default TCI states is used for all agreed MTRP schemes.
· Consequences if not approved: the current specification is incomplete for PDSCH default TCI. 
· Clauses affected: 5.1.5
· Other comments:  There is no isolated impact

Conclusion
In this contribution, we discuss some remaining issues of MTRP, and we propose to complete the mapping of default TCI states for all agreed MTRP schemes as described in section 2. 
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