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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 AP CSI-RS in MTRP
In RAN1#102e meeting, some agreements were achieved for both single-DCI and multi-DCI based MTRP in the case when the scheduling offset between the last symbol of the PDCCH and the first symbol of the aperiodic CSI-RS resources is less than threshold beamSwitchTiming. However, the agreement has not been captured in the latest 38.214 yet. In this section, we suggest some TPs to complete the spec. 

TP1: For TS 38.214 [1]
	[bookmark: _Toc11352117][bookmark: _Toc20318007][bookmark: _Toc27299905][bookmark: _Toc29673314][bookmark: _Toc52457792][bookmark: _Toc29673173][bookmark: _Toc29674307][bookmark: _Toc36645537][bookmark: _Toc45810582]5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have the same numerology
<Unchanged parts are omitted>
-	For each aperiodic CSI-RS resource in a CSI-RS resource set associated with each CSI triggering state, the UE is indicated the quasi co-location configuration of quasi co-location RS source(s) and quasi co-location type(s), as described in Clause 5.1.5, through higher layer signaling of qcl-info which contains a list of references to TCI-State's for the aperiodic CSI-RS resources associated with the CSI triggering state. If a State referred to in the list is configured with a reference to an RS associated with 'QCL-TypeD', that RS may be an SS/PBCH block located in the same or different CC/DL BWP or a CSI-RS resource configured as periodic or semi-persistent located in the same or different CC/DL BWP.
-	If the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources in a NZP-CSI-RS-ResourceSet configured without higher layer parameter trs-Info is smaller than the UE reported threshold beamSwitchTiming, as defined in [13, TS 38.306], when the reported value is one of the values of {14, 28, 48} and enableBeamSwitchTiming-r16 is not provided, or is smaller than 48 when the reported value of beamSwitchTiming-r16 is one of the values of {224, 336} and enableBeamSwitchTiming-r16 is provided.
-	if there is any other DL signal with an indicated TCI state in the same symbols as the CSI-RS, the UE applies the QCL assumption of the other DL signal also when receiving the aperiodic CSI-RS. The other DL signal refers to PDSCH scheduled with offset larger than or equal to the threshold timeDurationForQCL, as defined in [13, TS 38.306], aperiodic CSI-RS scheduled with offset larger than or equal to the UE reported threshold beamSwitchTiming when the reported value is one of the values {14,28,48} and enableBeamSwitchTiming-r16 is not provided, aperiodic CSI-RS scheduled with offset larger than or equal to 48 when the reported value of beamSwitchTiming-r16 is one of the values {224, 336} and enableBeamSwitchTiming-r16 is provided, periodic CSI-RS, semi-persistent CSI-RS; 
-  When the other DL signal refers to PDSCH, and the PDSCH is indicated with two TCI states, the UE applies the first TCI state of the two TCI states when receiving the aperiodic CSI-RS.

-  When the UE is configured with enableDefaultTCIStatePerCoresetPoolIndex and the UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet, if the other DL signal refers to PDSCH, the PDSCH is associated with the same CORESETPoolIndex  as the PDCCH triggering the AP CSI-RS and scheduled with offset larger than or equal to the threshold timeDurationForQCL, as defined in [13, TS 38.306]; if the other DL signal refers to aperiodic CSI-RS, the aperiodic CSI-RS is associated with the same CORESETPoolIndex  as the PDCCH triggering the AP CSI-RS and scheduled with offset larger than or equal to the UE reported threshold beamSwitchTiming when the reported value is one of the values {14,28,48} and enableBeamSwitchTiming-r16 is not provided, or the aperiodic CSI-RS is associated with the same CORESETPoolIndex as the PDCCH triggering the AP CSI-RS and scheduled with offset larger than or equal to 48 when the reported value of beamSwitchTiming-r16  is one of the values {224, 336} and enableBeamSwitchTiming-r16 is provided;

-    else if the UE is configured with enableTwoDefaultTCIStates-r16 and at least one TCI codepoint indicates two TCI states, the UE applies the first one of two TCI states corresponding to the lowest DCI codepoint among those mapped to two TCI states.   
-     else if the UE is configured with enableDefaultTCIStatePerCoresetPoolIndex and the UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet , the UE applies the QCL parameter(s) 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 triggering that aperiodic CSI-RS, in the latest slot in which one or more CORESETs associated with the same value of CORESETPoolIndex as the PDCCH triggering that aperiodic CSI-RS.

-	else if at least one CORESET is configured for the BWP in which the aperiodic CSI-RS is received, when receiving the aperiodic CSI-RS, the UE applies the QCL assumption used for 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; 
-	else if the UE is configured with [enableDefaultBeamForCCS] and when receiving the aperiodic CSI-RS, the UE applies the QCL assumption of the lowest-ID activated TCI state applicable to the PDSCH within the active BWP of the cell in which the CSI-RS is to be received.
-      The UE is not expected to receive aperiodic CSI-RS and periodic CSI-RS or semi-persistent CSI-RS with different QCL type D in overlapped symbol(s).
-      The UE is not expected to receive aperiodic CSI -RS and PDSCH or aperiodic CSI-RS associated with different CORESETPoolIndex in overlapped symbol(s).
-	If the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources is equal to or greater than the UE reported threshold beamSwitchTiming when the reported value is one of the values of {14,28,48} and enableBeamSwitchTiming-r16 is not provided, or is equal to or greater than 48 when the reported value of beamSwitchTiming-r16 is one of the values of {224, 336} and enableBeamSwitchTiming-r16 is provided, the UE is expected to apply the QCL assumptions in the indicated TCI states for the aperiodic CSI-RS resources in the CSI triggering state indicated by the CSI trigger field in DCI.
<Unchanged parts are omitted>



Here is the justification for this TP as follows
· Reason for change:  The following agreement has not been captured by 38.214
Agreement:
In single-DCI based multi-TRP system if the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources is less than threshold beamSwitchTiming , the UE determines the QCL assumption for AP CSI-RS resource as follows
· If there is any other DL signal with indicated TCI state in the same symbols as AP CSI-RS, The UE applies QCL assumption of the other signal. 
· If a UE is configured with enableTwoDefaultTCIStates and at least one TCI codepoint indicates two TCI states, when the other signal is a PDSCH indicated with two TCI states, the UE applies the first TCI state of those two TCI states.
· Otherwise, 
· If a UE is configured with enableTwoDefaultTCIStates and at least one TCI codepoint indicates two TCI states, the UE applies the first one of two TCI states corresponding to the lowest DCI codepoint among those mapped to two TCI states
· UE is not expected to receive AP CSI-RS and SP/P CSI-RS with different QCL type D in overlapped symbol(s)
Note: The above behavior is applied at least for the same carrier scheduling case.

Agreement
In multi-DCI based multi-TRP system, if the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources is less than threshold beamSwitchTiming, the UE determines the QCL assumption for AP CSI-RS resource as follows:
· if there is any other DL signal with an indicated TCI state in the same symbols as the CSI-RS, the UE applies the QCL assumption of the other DL signal also when receiving the aperiodic CSI-RS. 
· When 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 ControlResourceSet , the other DL signal refers to PDSCH  associated with the same CORESETPoolIndex  as the PDCCH triggering the AP CSI-RS and scheduled with offset larger than or equal to the threshold timeDurationForQCL, as defined in [13, TS 38.306], aperiodic CSI-RS associated with the same CORESETPoolIndex  as the PDCCH triggering the AP CSI-RS and scheduled with offset larger than or equal to the UE reported threshold beamSwitchTiming  when the reported value is one of the values {14,28,48} and enableBeamSwitchTiming-r16 is not provided, aperiodic CSI-RS associated with the same CORESETPoolIndex  as the PDCCH triggering the AP CSI-RS and scheduled with offset larger than or equal to 48 when the reported value of beamSwitchTiming  is one of the values {224, 336} and enableBeamSwitchTiming-r16 is not provided, periodic CSI-RS, semi-persistent CSI-RS;
· If there is no other DL signal with an indicated TCI state in the same symbols as the CSI-RS, 
· When 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 ControlResourceSet , the UE applies the QCL parameter(s) 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 triggering that AP CSI-RS, in the latest slot in which one or more CORESETs associated with the same value of CORESETPoolIndex as the PDCCH triggering that AP CSI-RS.
· UE is not expected to receive AP CSI -RS and PDSCH /AP-CSI-RS associated with different CORESETPoolIndex in overlapped symbol(s).
· UE is not expected to receive AP CSI-RS and SP/P CSI-RS with different QCL type D in overlapped symbol(s)
Note: The above behavior is applied at least for the same carrier scheduling case.

· Summary of change: Capture missed agreements in 38.214.
· Consequences if not approved: Incomplete functionality of default QCL determination for M-TRP, due to agreements are not captured in the current specification.
· Clauses affected: 5.2.1.5.1
· Other comments: There is no isolated impact

Default TCI of PDSCH for single-DCI based MTRP
For single-DCI based multi-TRP, dynamic switching among single-TRP transmission, SDM and one of scheme 2a/2b/3/4 is supported, which is based on the number of indicated TCI states, the number of DMRS CDM groups and RRC signaling. For each scheme, the mapping among indicated TCI state(s), allocated time/frequency domain resources and DMRS port(s) are clearly described in the current 38.214 [1] if the offset between PDCCH and the corresponding PDSCH is larger than the threshold. 
In the case when the offset between PDCCH and the corresponding PDSCH is less 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 defined for scheme 3 and scheme 4, and it is not defined for other schemes yet. 
Even though scheme 3 or 4 is configured by RRC signaling, the actual scheduling can be single TRP transmission or SDM based MTRP transmission. Thus, the current specification is incomplete for PDSCH default TCI. Consequently, we propose to extend the default TCI principles of scheme 3/4 to all other schemes as follows
· If the TCI codepoint in DCI indicates two TCI states, one of SDM, FDM scheme 2a, FDM scheme 2b, TDM scheme 3 and TDM scheme 4 may be scheduled. In this case, two indicated TCI states can be replaced by the two default TCI states. The mapping among the default TCI states, DMRS ports and the allocated time/frequency resources can follow the case when the offset between PDCCH and the corresponding PDSCH is larger than the threshold according to clause 5.1 of 38.214.
· If the TCI codepoint in DCI indicates only one TCI state, single-TRP or TDM scheme 4 may be scheduled. In this case, the indicated TCI state can be replaced by one of two default TCI states, e.g. the first one. The mapping among the first one of default TCI states, DMRS ports and the allocated time/frequency resources can still follow the case when the offset between PDCCH and the corresponding PDSCH is larger than the threshold  according to clause 5.1 of 38.214.
Based on the above proposal, we provide the corresponding TP as follows.

TP 2: 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-PresentForDCI-Format1-2-r16 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 the 'QCL-TypeD', 
-	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 a UE is configured with enableDefaultTCIStatePerCoresetPoolIndex-r16 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. 

[bookmark: _GoBack]-	If a UE is configured with enableTwoDefaultTCIStates-r16, 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-r16 set to 'TDMSchemeA' or is configured with higher layer parameter repetitionNumber-r16, 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. When UE is indicated with one TCI state, the mapping of the TCI state to PDSCH transmission is determined according to subclause 5.1 by replacing the indicated TCI state with the first of TCI states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states.

-	In all cases above, 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.
<Unchanged parts are omitted>



Here is the justification for this TP as follows
· Reason for change:  In the current 38.214 for single-DCI based MTRP, the mapping between PDSCH transmission and default TCI states is only defined for scheme 3 and scheme 4, and it is not defined for other schemes yet.
· Summary of change: Extend the default TCI principles of scheme 3/4 to all other schemes as follows
· If the TCI codepoint in DCI indicates two TCI states, one of SDM, FDM scheme 2a, FDM scheme 2b, TDM scheme 3 and TDM scheme 4 may be scheduled. In this case, two indicated TCI states can be replaced by the two default TCI states. The mapping among the default TCI states, DMRS ports and the allocated time/frequency resources can follow the case when the offset between PDCCH and the corresponding PDSCH is larger than the threshold according to clause 5.1 of 38.214.
· If the TCI codepoint in DCI indicates only one TCI state, single-TRP or TDM scheme 4 may be scheduled. In this case, the indicated TCI state can be replaced by one of two default TCI states, e.g. the first one. The mapping among the first one of default TCI states, DMRS ports and the allocated time/frequency resources can still follow the case when the offset between PDCCH and the corresponding PDSCH is larger than the threshold  according to clause 5.1 of 38.214.
· 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

Prioritize PDCCH reception for MTRP

In Rel-15, PDCCH is prioritized in the case of collision in time between PDSCH and PDCCH with different QCL-TypeD for single-TRP transmission. The similar principle should be adopted in Rel-16 for both single-DCI and multi-DCI based MTRP. However, there is no spec description in the current 38.214 for MTRP. Thus, we provide a TP as follows.

TP 3: For TS 38.214 [1]
	[bookmark: _Toc27299884][bookmark: _Toc29673290][bookmark: _Toc36645513][bookmark: _Toc52457768][bookmark: _Toc29673149][bookmark: _Toc45810558][bookmark: _Toc29674283][bookmark: _Toc11352096][bookmark: _Toc20317986]5.1.5 Antenna ports quasi co-location
<Unchanged parts are omitted>
Independent of the configuration of tci-PresentInDCI and tci-PresentForDCI-Format1-2-r16 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 the 'QCL-TypeD', 
-	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 a UE is configured with enableDefaultTCIStatePerCoresetPoolIndex-r16 and the UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in different ControlResourceSets, 
[bookmark: _Hlk26289978]-	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). 

-	If a UE is configured with enableTwoDefaultTCIStates-r16, 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 configured by higher layer parameter repetitionScheme-r16 set to 'TDMSchemeA' or is configured with higher layer parameter repetitionNumber-r16, 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 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.



Here is the justification for this TP as follows
· Reason for change:  In Rel-15, PDCCH is prioritized in the case of collision between PDSCH and PDCCH with different QCL-TypeD for single-TRP transmission. The similar principle should be adopted in Rel-16 for both single-DCI and multi-DCI based MTRP. However, there is no spec description in the current 38.214 for MTRP.
· Summary of change: PDCCH is prioritized in the case of collision between PDSCH and PDCCH with different QCL-TypeD for both single-DCI and multi-DCI based MTRP. 
· Consequences if not approved: UE behavior will be unclear in the case of collision between PDSCH and PDCCH with different QCL-TypeD for both single-DCI and multi-DCI based MTRP.
· Clauses affected: 5.1.5
· Other comments:  There is no isolated impact


PDCCHs of two TRPs 
In RAN1#102-e meeting, the following UE feature group 16-2c is agreed. 
	16-2c
	Simultaneous reception with different Type-D
	Supports simultaneous reception with different QCL Type-D RSs.
	Per band
	FR2 only
	Optional with capability signalling


If a Rel-16 UE reports this capability signaling, it is natural to support both PDCCHs and PDSCHs with different QCL-TypeD.
However, in current 38.213, a UE can only receive one QCL-TypeD at a given time across all TRPs for PDCCH. This was for single TRP transmission. For MTRP, two QCL-TypeD should be supported for PDCCH reception if UE supports the capability 16-2c. If UE doesn’t support the capability 16-2c, gNB should ensure the two QCL-TypeD same. In other words, one QCL-TypeD is used for the respective CORESETPoolIndex. Thus, we provide the corresponding TP as follows

TP 4: For TS 38.213 [2]
	[bookmark: _Toc52208375][bookmark: _Toc12021486][bookmark: _Toc20311598][bookmark: _Toc29917312][bookmark: _Toc45699213][bookmark: _Toc29894858][bookmark: _Toc36498186][bookmark: _Toc29899157][bookmark: _Toc29899575][bookmark: _Toc26719423][bookmark: _Ref491466492][bookmark: _Ref491451763]10.1  UE procedure for determining physical downlink control channel assignment 

<Unchanged parts are omitted>
If a UE 
-	is configured for single cell operation or for operation with carrier aggregation in a same frequency band, and
-	monitors PDCCH candidates in overlapping PDCCH monitoring occasions in multiple CORESETs with the same CORESETPoolIndex that have same or different QCL-TypeD properties on active DL BWP(s) of one or more cells
the UE monitors PDCCHs only in a CORESET, and in any other CORESET from the multiple CORESETs with the same CORESETPoolIndex having same QCL-TypeD properties as the CORESET, on the active DL BWP of a cell from the one or more cells 
-	the CORESET corresponds to the CSS set with the lowest index in the cell with the lowest index containing CSS, if any; otherwise, to the USS set with the lowest index in the cell with lowest index

-	the lowest USS set index is determined over all USS sets with at least one PDCCH candidate in overlapping PDCCH monitoring occasions

-	for the purpose of determining the CORESET, a SS/PBCH block is considered to have different QCL-TypeD properties than a CSI-RS 

-	for the purpose of determining the CORESET, a first CSI-RS associated with a SS/PBCH block in a first cell and a second CSI-RS in a second cell that is also associated with the SS/PBCH block are assumed to have same QCL-TypeD properties 

-	the allocation of non-overlapping CCEs and of PDCCH candidates for PDCCH monitoring is according to all search space sets associated with the multiple CORESETs on the active DL BWP(s) of the one or more cells 

 -	the number of active TCI states is determined from the multiple CORESETs 
<Unchanged parts are omitted>



Here is the justification for this TP as follows
· Reason for change:  The current specification is not clear about the UE behavior when two QCL-TypeD is supported for simultaneous reception of two PDCCHs. 
· Summary of change: Clarify PDCCH monitoring with a QCL-TypeD for a respective TRP in the case PDCCH candidates overlap in time domain
· Consequences if not approved: The UE behavior is not clear when PDCCH candidate overlap in time and UE supports simultaneous reception of two QCL-Type D channels. It may further lead to many PDCCH candidates corresponding to one TRP can’t be monitored in the case PDCCH candidates from two TRPs overlap in the time domain. The scheduling latency will be increased as the CORESETs of the two TRPs have to be TDMed. 
· Clauses affected: 10.1
· Other comments:  There is no isolated impact

 RV offset for scheme 4 
For scheme 4, the RV offset is defined between PDSCH occasions from two TRPs, and it is configured by RRC signaling. As shown in Table 5.1.2.1-3, when sequenceOffsetforRV-r16 is present, the RV values for the second TRP can be deduced based on value n.  This solution is very useful for blockage scenarios. 
However, for non-blockage scenarios, e.g. in FR1, because sequenceOffsetforRV-r16 is semi-statically configured by RRC signaling, but the number of repetitions is dynamically indicated by DCI, it is impossible to always ensure the comparable benefit as Rel-15. For example, assuming sequenceOffsetforRV-r16 = 2, rvid =0,
· If the number of PDSCH repetitions is 2, the RV values of two PDSCH occasions are {0, 2} based on Table 5.1.2.1-3. RV{0, 2} is the best combination for two PDSCH repetitions as the same as Rel-15 because it can provide the most soft combining gain.
· However, if the number of PDSCH repetitions is changed to 4, RV values are {0, 2} for PDSCHs with the first TCI state, and RV values are {2, 0} for PDSCHs with the second TCI state. So the RV combination for four repetitions are {0,2,2,0}. Since there is no blockage, RV {0,2,3,1} should be the best values for four PDSCH repetitions rather than {0,2,2,0} since it cannot provide full coding bits.
Therefore, for non-blockage scenarios, Rel-15 RV design is much better than Rel-16 design. In this case, the higher layer parameter sequenceOffsetforRV-r16 can be just absent. Therefore, we propose to use Rel-15 RV design in the case when sequenceOffsetforRV-r16 is absent.
Proposal 1: For single DCI based scheme 4, Rel-15 RV design is adopted in the case when sequenceOffsetforRV-r16 is absent.

TP 5: For TS 38.214 [1]
	[bookmark: _Toc11352084][bookmark: _Toc29673278][bookmark: _Toc27299872][bookmark: _Toc36645501][bookmark: _Toc52457756][bookmark: _Toc29673137][bookmark: _Toc45810546][bookmark: _Toc20317974][bookmark: _Toc29674271]5.1.2.1	Resource allocation in time domain

<Unchanged parts are omitted>
[bookmark: _Hlk26036768]When a UE configured by the higher layer parameter PDSCH-config that indicates at least one entry contains repetitionNumber-r16 in PDSCH-TimeDomainResourceAllocation-r16, 
-	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 which contains repetitionNumber-r16 in PDSCH-TimeDomainResourceAllocation-r16 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 across the repetitionNumber-r16  consecutive slots, 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 repetitionNumber-r16 in PDSCH-TimeDomainResourceAllocation-r16 equals to two, the second TCI state is applied to the second PDSCH transmission occasion. When the value indicated by repetitionNumber-r16 in PDSCH-TimeDomainResourceAllocation-r16 is larger than two, the UE may be further configured to enable cyclicMapping or sequenticalMapping in tciMapping-r16. 
-	When cyclicMapping 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 sequenticalMapping 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. 
The UE may expect that each PDSCH transmission occasion is limited to two transmission layers. When sequenceOffsetforRV-r16 is present, fFor 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 sequenceOffsetforRV-r16 and  is counted only considering PDSCH transmission occasions associated with the second TCI state. When sequenceOffsetforRV-r16 is absent, 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 all PDSCH transmission occasions.
Table 5.1.2.1-3: Applied redundancy version for the second TCI state when sequenceOffsetforRV-r16 is present
	rvid indicated by the DCI scheduling the PDSCH
	rvid to be applied to nth transmission occasion with second TCI state

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

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



<Unchanged parts are omitted>



Here is the justification for this TP as follows
· Reason for change:  Table 5.1.2.1-3 only captures the case when sequenceOffsetforRV-r16 is present. The spec does not capture the case when sequenceOffsetforRV-r16 is absent.
· Summary of change: When sequenceOffsetforRV-r16 is absent, for all PDSCH transmission occasions, the redundancy version to be applied is derived according to Table 5.1.2.1-2. 
· Consequences if not approved: UE behavior is unclear in the case when sequenceOffsetforRV-r16 is absent..
· Clauses affected: 5.1.2.1
· Other comments:  There is no isolated impact

Conclusion
In this contribution, we discuss some remaining issues of MTRP. The following proposals are given as follows. The detailed TPs can be found in section 3-6. 
Proposal 1: For single DCI based scheme 4, Rel-15 RV design is adopted in the case when sequenceOffsetforRV-r16 is absent.
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